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    Preface   

 The idea for the atlas arose from a need made apparent by frequent questions from students and 
residents. It is not uncommon for diseases to present with abnormalities in more than one organ 
system. Depending on which organ system is most involved, symptoms may point in a particu-
lar direction. Such conditions often present with bewildering signs and symptoms, however, that 
initially appear to be unrelated, but are actually manifestations of the same condition. There are 
perhaps few  fi elds in which this is more true than in gastroenterology and dermatology. 

 The purpose was to produce an atlas that will provide a comprehensive compendium of 
digestive tract diseases with dermatological manifestations. The book is arranged by digestive 
symptoms, with sections based on the speci fi c digestive disease etiology. Each section will 
contain paired subsections of text, one on gastrointestinal manifestations and the other on der-
matological manifestations. Text will include clinical presentations, pathophysiology, differ-
ential diagnosis, diagnostic tests/procedures, pathology, and references. 

 We think this text will provide an important resource for the dermatologist, gastroenterolo-
gist, or internist struggling with what appear to be unrelated digestive and skin complaints. 
Hopefully, it will also stimulate investigation into the pathogenetic mechanisms that are 
responsible for the involvement of the two organ systems. 

 Farmington, CT, USA   George Y. Wu 
West Hartford, CT, USA Nathan Selsky
Farmington, CT, USA  Jane M. Grant-Kels    
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 Oropharyngeal cancer comprises the malignant pathologies 
involving the tissues of the oropharynx. This includes the 
tongue, tonsils, soft palate, and walls of the pharynx. These 
cancers are generally divided into those that are human 
papillomavirus (HPV)-positive and those HPV-negative 
(generally related to smoking or alcohol). The gastrointes-
tinal (GI) symptoms include  [  1,   2  ] :

   Persistent sore throat  • 
  Unusual bleeding, swelling, pain, or numbness in mouth  • 
  Taste abnormalities  • 
  Dysphagia  • 
  Odynophagia  • 
  Otalgia  • 
  Hoarseness    • 

 The most frequent clinical signs and  fi ndings are  [  1,   2  ] :
   Nonhealing sores or ulcers in oral cavity (pain or painless)  • 
  Red or white lesion with an irregular, fungating growth; • 
surface ulcerations; easy bleeding ( see  Fig.  1.1 )  
  Cervical lymphadenopathy  • 
  Associated conditions:• 

   Bazex’s syndrome (acrokeratosis paraneoplastica),  –
rare, erythematous to violaceous psoriasiform plaques 
in acral areas. Palmoplantar keratoderma, alopecia, 
and nail dystrophy are common. Has also been associ-
ated with other malignancies.        

 The pathogenesis involves the usual risk factors for upper GI 
malignancy  [  3  ] :

   Chronic in fl ammation (thought to be precipitating factor)• 
   Tobacco and alcohol (major risk factors), HPV infection      –

  Series of somatic or epigenetic changes allow resistance • 
to growth-inhibitory signals, autonomous proliferation, 

avoidance of apoptosis, unlimited replication, angiogen-
esis, invasion and metastasis.    

 The pathology shows typical features of mucosal malig-
nancy  [  4  ] :

   Squamous cell carcinoma• 
   Classic pattern: in fi ltration of neoplastic squamous epi- –
thelial cells into supporting connective tissue stroma, 
which may be chronically in fl amed with abundance of 
plasma cells and lymphocytes.       

 The diagnosis is made by considering the following  [  2,   4,   5  ] :
   Initial assessment by careful examination of oral cavity  • 
  Con fi rmed by biopsy  • 
  Panendoscopy (including laryngoscopy, esophagoscopy, • 
and possible bronchoscopy) looking for other head and 
neck tumors  
  Magnetic resonance imaging (MRI), computed tomogra-• 
phy (CT) scan, and positron emission tomography (PET) 
scan for staging    

 The differential diagnosis of oropharyngeal cancer should 
include  [  2,   4,   5  ] :

   Aphthous ulcers  • 
  Oral candidiasis  • 
  Lichen planus  • 
  Pyogenic granuloma  • 
  Kaposi’s sarcoma  • 
  Minor salivary gland tumors  • 
  Oral leukoplakia  • 
  Metastatic tumors    • 

 The treatment involves usual modalities for the treatment of 
malignancy [6]:

   Multimodal—depends on staging and location• 
   Principal treatment modalities are surgery and radiation  –
therapy (RT)  
  Post-surgical chemoradiation (platinum-based) for  –
advanced disease  
  Radiotherapy plus cetuximab has survival bene fi t over  –
RT alone  
  Cessation of risk factors (alcohol and tobacco)            –

      Oropharyngeal Cancer: Gastrointestinal 
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 Clinical signs and features include:
   Paraneoplastic syndrome characterized by acral psorias-• 
iform lesions: red violaceous hyperkeratotic plaques with 
ill-de fi ned borders; nail changes including subungual 
hyperkeratosis, onycholysis, longitudinal streaks, yellow 
pigmentation; hyperkeratotic plaques at pressure points 
(knees, elbows); and hyperkeratotic plaques on the ears, 
nose, and cheeks  [  1–  3  ]   
  Particular  fi ndings include violet discoloration and • 
bulbous enlargement of the distal phalanges; lesions 
only on the helix of the ear (not entire ear like pso-
riasis)  [  1  ]   
  Three clinical stages: (1) poorly circumscribed skin • 
lesions on the helices of the ears, nose, cheeks,  fi ngers, 
toes, and nails associated with asymptomatic carcinomas 
most commonly of the upper aerodigestive tract (see 
Fig.  2.1b ); (2) lesions which spread to the palms and soles 
with a locally symptomatic malignancy (see Fig.  2.1a ); 
(3) With an untreated malignancy, erythema and scale 
spread to the knees, elbows, and trunk  [  3  ]   
  Hyperpigmentation is the main cutaneous feature in • 
patients with type IV to VI skin  [  4  ]   
  Most common associated neoplasm is squamous cell • 
carcinoma of the upper aerodigestive tract or tumors 
with cervical/mediastinal lymph node spread  [  2  ]   

  Other neoplasms that have caused this syndrome include: • 
colon adenocarcinoma, small cell lung carcinoma, lung 
adenocarcinoma, Hodgkin’s disease, T-cell lymphoma, 
multiple myeloma, hepatocellular carcinoma, thymoma, 
cutaneous squamous cell carcinoma, prostate adenocar-
cinoma, vulva/uterine/bladder carcinoma  [  1,   2  ]   
  The cutaneous lesions precede the underlying malignancy • 
in almost 70% of cases  [  3  ]     

 Pathogenesis of this disease is unclear but hypotheses 
include:

   An immunologic reaction with IgA, IgG, IgM, and/or C3 • 
deposited on the basement membrane zone, perhaps 
related to a squamous cell carcinoma antigen  
  Secreted from the underlying neoplasm  [  • 1  ]     

 Histopathological features include:
   Hyperkeratosis with foci of parakeratosis, acanthosis, • 
 isolated necrosis of keratinocytes, and a super fi cial 
perivascular lymphohistiocytic dermal in fl ammatory 
in fi ltrate (see Fig.  2.2 )  [  1  ]      

 The diagnosis is made using a combination of:
   Based on high clinical suspicion as cutaneous manifesta-• 
tions often precede the neoplasm; the goal is to identify 
the causative cancer  [  1  ]   
  Work-up based on a detailed clinical history and physical • 
examination—with speci fi c emphasis on lymph node 
exam  [  1  ]   
  Next obtain an ear, nose, and throat examination, chest • 
radiograph, complete blood count, erythrocyte sedimen-
tation rate, basic chemistries, tumor markers, and a guaiac 
stool test  [  1  ]   
  If patient is guaiac test positive and has anemia then obtain • 
a colonoscopy  [  1  ]   
  If patient is guaiac test negative and has a negative • 
colonoscopy obtain an esophagogastroduodenoscopy  [  1  ]   
  If all examinations are negative, obtain a computed • 
tomography scan of patient’s chest/abdomen/pelvis  [  1  ]   
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  If all examinations are negative but clinical suspicion • 
remains high, repeat testing in 3 months  [  1  ]     

 The differential diagnosis should include:
   Psoriasis  • 

  Eczematous dermatitis  • 
  Fungal infection    • 

 Treatment options include:
   Treatment of underlying neoplasm leads to regression of • 
cutaneous signs  [  1–  3  ]   
  Rarely is there remission of cutaneous features without • 
treatment of the cancer  [  1  ]   
  Recurrence of cutaneous disease indicates recurrence of • 
cancer or development of metastases  [  4  ]         

   References 
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  Fig. 2.2    Acrokeratosis paraneoplastica. A photomicrograph showing 
psoriasiform hyperplasia, con fl uent parakeratosis, and a super fi cial 
perivascular in fi ltrate of predominantly lymphocytes. Hematoxylin–
eosin (H&E) stain       

Fig. 2.1 Acrokeratosis paraneo-
plastica. Scaly, psoriasiform plaques 
involving the hands (a) and ears 
(b) (Image courtesy of Howard 
Pride, MD)
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 Plummer-Vinson syndrome consists of the triad of 
 dysphagia, esophagitis, and iron de fi ciency anemia. The 
disease is more common in women than in men and often 
occurs in the menopausal period after age 50. The gastroin-
testinal symptoms  [  1  ]  associated with this disease are:

   Intermittent dysphagia to solids that progresses over years  • 
  Occasionally weight loss    • 

 The classic clinical signs and  fi ndings include  [  1  ] :
   Triad of dysphagia, iron de fi ciency anemia, upper • 
esophageal webs (see Fig.  3.1 )  
  Signs and symptoms of iron de fi ciency often predominate  • 
  Esophageal webs are smooth, thin, and gray with a central • 
lumen. Usually extend from the anterior wall laterally and 
are found in the proximal part of the esophagus  
  More common in Caucasians  • 
  Incidence decreases with improved nutrition  • 
  Typically presents in women in fourth to seventh decades • 
of life     

 The pathogenesis of Plummer-Vinson syndrome is 
unclear  [  1  ] :

   Iron de fi ciency is important, but it is neither necessary nor • 
suf fi cient to cause the syndrome    

 The pathology of mucosal biopsies will show  [  1  ] :

   One or more thin horizontal membranes consisting of • 
squamous epithelium and submucosa    

 The diagnosis is made by  fi nding  [  1  ] :
   One or more esophageal webs in a patient with postcri-• 
coid dysphagia and iron de fi ciency anemia  
  Esophageal webs can be visualized by barium swallow or • 
upper endoscopy  
  Endoscopy needs to begin under direct visualization in • 
order not to push through and rupture the webs    

 The differential diagnosis of Plummer-Vinson syndrome 
should include  [  1,   2  ] :

   Malignant tumors  • 
  Esophageal strictures  • 
  Diverticula  • 
  Motility disorders  • 
  Scleroderma  • 
  Gastroesophageal re fl ux disease  • 
  Diabetes mellitus  • 
  Neuromuscular disorders  • 
  Skeletal muscle disorders    • 

 The treatment involves  [  1  ] :
   Iron replacement to treat iron de fi ciency  • 
  Determination of the cause of iron de fi ciency        • 
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 Clinical signs and features include:
   Classic triad of dysphagia, iron de fi ciency anemia • 
(symptoms of this often predominate), upper esophageal 
webs  [  1  ]   
  More common in Caucasians  [  • 1  ]   
  Incidence decreases with improved nutrition  [  • 1  ]   
  Typically presents in women in the fourth to seventh • 
decades of life  [  1  ]   
  Skin  fi ndings related to iron de fi ciency; most common is • 
koilonychia—nails that  fl atten and thin and then eventu-
ally form a spoon shape (see Fig.  4.1 )  [  1  ]      

 Pathogenesis of this disease is unclear but hypotheses include:
   Plummer-Vinson Syndrome’s etiology is unclear; clearly • 
iron de fi ciency is important but it is neither necessary nor 
suf fi cient to cause the syndrome  [  1  ]     

 Histopathological features include:
   Nails with koilonychia are  fi rmly attached to the bone by • 
vertical dermal connective tissue bundles in the subun-
gual area that bind directly to the boney periosteum  [  2  ]     

 The diagnosis is made using a combination of:
   Identify classic triad of iron de fi ciency (including the skin • 
 fi ndings), dysphagia, and esophageal webs  [  1  ]     

 The differential diagnosis of koilonychias should include  [  2  ] :
   Physiological  • 
  LEOPARD syndrome  • 
  Ectodermal dystrophy  • 
  Trichothiodystrophy  • 
  Iron de fi ciency  • 
  Acromegaly  • 
  Hemochromatosis  • 
  Porphyria  • 
  Secondary to dialysis/transplant  • 
  Thyroid disease  • 
  Dermatic- or in fl ammatory-induced nail changes  • 
  Alopecia create  • 
  Darier’s disease  • 
  Lichen planus  • 
  Psoriasis  • 
  Raynaud’s  • 
  Occupational-induced nail changes  • 
  Onychomycosis  • 
  Syphilis  • 
  Trauma    • 

 Treatment options include:
   Iron replacement to treat iron de fi ciency and determina-• 
tion of cause of iron de fi ciency  [  1  ]         
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  Fig. 4.1    Koilonychia       
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 Esophageal cancers comprise all the malignant lesions of the 
esophagus, but primarily consist of squamous cell carcinoma 
worldwide, and adenocarcinoma in the United States. 
Symptoms can vary widely depending on stage, and prognosis 
is largely dependent on the stage at which the tumor is detected. 
Late-stage lesions typically portend a poor prognosis  [  1  ] . 

 Gastrointestinal symptoms include  [  1,  2  ] :
       Dysphagia (predominant symptom) initially to solids pro-• 
gressing to liquids  
  Anorexia, vomiting, cough, gastroesophageal re fl ux dis-• 
ease, hematemesis or hemoptysis  
  Odynophagia  • 
  Hoarseness  • 
  Back pain if mediastinal invasion is present  • 
  Chest pain    • 

 The clinical signs and  fi ndings include  [  1–  3  ] :
   Aspiration pneumonia may occur due to stricture, partial • 
or complete obstruction ( see  Fig.  5.1 )  
  Cervical or supraclavicular lymphadenopathy ( see  Fig.  • 5.2 )  
  Associated conditions• 

   Achalasia   –
  Celiac sprue   –
  Plummer-Vinson syndrome   –
  Tylosis-inherited form (Howel-Evans Syndrome): 95%  –
of affected individuals develop esophageal squamous 
cell carcinoma by age 65  
  Barrett’s esophagus: strongest risk factor for esopha- –
geal adenocarcinoma  
  Scleroderma   –
  Zollinger-Ellison syndrome   –
  Obesity          –

 The pathogenesis is not clear, but includes  [  1–  3  ] :

     Chronic in fl ammation (thought to be a precipitating • 
factor)

   Squamous cell carcinoma (SCC): toxins (alcohol,  –
cigarettes, a fl atoxin B1)  
  Adenocarcinoma (AC): acid and bile re fl ux      –

  Series of somatic or epigenetic changes allow resistance • 
to growth-inhibitory signals, autonomous proliferation, 
avoidance of apoptosis, unlimited replication, angiogen-
esis, invasion, and metastasis    

 The pathology typically shows  [  2,  3  ] :
   SCC and adenocarcinoma main two histologic subtypes• 

   SCC predominant in proximal esophagus and  –
midesophagus  
  Adenocarcinoma in distal esophagus and gastroe- –
sophageal junction       

 The differential diagnosis of esophageal cancer should 
include  [  1–  3  ] :

   Achalasia  • 
  Diffuse esophageal spasm  • 
  GERD  • 
  Scleroderma  • 
  Leiomyoma and other benign tumors of the esophagus  • 
  Gastric cancer    • 

 The diagnosis is made with  [  1–  3  ] :
   Biphasic barium esophagography  • 
  Upper endoscopy with biopsy to con fi rm diagnosis  • 
  Chest computed tomography (CT) scan, endoscopic ultra-• 
sound, and positron emission tomography (PET) for pre-
operative staging.    

 Treatment, dependent on TNM stage, is usually multimodal 
and includes  [  4  ] :

   Surgical resection for early stages  • 
  Neoadjuvant chemotherapy  • 
  Chemoradiation superior to radiotherapy alone  • 
  Palliative therapy: stenting, brachytherapy, and esopha-• 
geal dilatation.        
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  Fig. 5.1    An endoscopic view of an ulcerated circumferential 
esophageal malignancy, partially obstructing the esophageal lumen       

  Fig. 5.2    A radial endoscopic ultrasound image of an enlarged lymph 
node in a patient with esophageal malignancy. The lack of an esophageal 
serosal surface is thought to facilitate the spread of esophageal 
malignancies to local lymphatics and nodes       
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 Clinical signs and features include:
   Genodermatosis associated with carcinoma of the • 
esophagus  [  1,   2  ]   
  Leukoplakia (see Fig.  • 6.1 )  [  1  ]   
  Palmoplantar keratoderma (PPK): thickening of the • 
skin on the palms and soles with pruritus and deep, 
painful  fi ssures; focal hyperkeratotic skin related to 
physical activity and with regression on bed rest (see 
Fig.  6.2 )  [  1  ]   
  PPK begins in the second decade  [  • 3,   4  ]   
  Associated risk of esophageal squamous cell cancer • 
with 90% developing by age 65 and usually earlier at 
age 45  [  3  ]   
  Two families in the United Kingdom and one family in • 
the United States have been found with the condition to 
date  [  1  ]       

 Pathogenesis of this disease involves:
   Autosomal dominant with complete penetrance by teen • 
years  [  1  ]   
  Appears related to 17q25 gene with loss of heterozygosity • 
of the tylosis with esophageal carcinoma gene— TOC , a 
tumor suppressor gene  [  1  ]     

 Histopathological features include:
   Prominent hyperkeratosis of the palms and soles. Underlying • 
epidermis can be acanthotic. In addition hypertrophy of the 
sweat glands and their ducts have been reported  [  4  ] .    

 The diagnosis is made using a combination of:
   Clinical with tylosis and esophageal carcinoma exten-• 
sively seen on a family tree  [  1,   4  ]     

 The differential diagnosis should include:
   Ectodermal dysplasia  • 
  Tylosis  • 
  Bazex Syndrome    • 

 Treatment options include:
   Urea cream or 50% propylene glycol in water under • 
occlusive plastic dressing for the thickened skin  [  1,   2  ]   
  Systemic retinoids  [  • 2  ]   
  Early and frequent screening for esophageal cancer  [  • 1  ]         
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  Fig. 6.1    Leukoplakia. Shaggy white plaque on the lateral tongue       

  Fig. 6.2    Focal keratoderma of the plantar foot       
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 Scleroderma is an autoimmune disease characterized by 
associated autoantibodies, vascular alterations, and  fi brosis. 
The skin is most commonly affected, although any organ can 
be involved. Prognosis is determined by the extent of disease 
and involvement of the lung. 

 The gastrointestinal (GI) symptoms include  [  1,   2  ] :
   Pain, dysphagia, heartburn, vomiting, diarrhea, fecal • 
incontinence, constipation, weight loss  
  The GI tract is possibly the second most common site of • 
systemic sclerosis (SSc) organ disease  
  GI symptoms occur with limited cutaneous SSc (lcSSc) • 
and diffuse cutaneous SSc (dcSSc) depending on the loca-
tion and extent of skin involvement  
  These symptoms severely impact prognosis and quality of • 
life (6–12% mortality attributed to GI involvement)  
  Any part of the GI tract can be affected—although esoph-• 
agus is most common, it is disease at other sites that is 
more likely to lead to morbidity and mortality    

 The typical GI clinical signs and  fi ndings are  [  2,   3  ] :
   Esophagus—affected in 70–90% of patients with SSc; • 
can present with heartburn, dysphagia, or early on can be 
asymptomatic; early diagnosis is essential to limit effects 
of the disease

   Esophageal dysmotility, classically an aperistaltic  –
tubular esophagus with low resting pressure of lower 
esophageal sphincter—may be associated with 
 interstitial lung disease  
  Gastroesophageal re fl ux disease (GERD)—occurs due  –
to a weakened lower esophageal sphincter and loss of 
peristaltic function—resulting in re fl ux and stasis of 
gastric contents (see Fig.  7.1 ), and if untreated leads to 
erosive esophagitis, and then frank ulceration, stric-

tures (see Figs.  7.2  and  7.3 ), Barrett’s esophagitis (see 
Fig.  7.4 ),  fi stulae, and an achalasia-like syndrome  [  3  ]          

  Gastric manifestations• 
   Gastroparesis—leads to solid food intolerance and  –
worsening GERD; more common in patients with 
dcSSc and esophageal dysmotility  
  Gastric antral vascular ectasia (GAVE)—“watermelon  –
stomach”—multiple, parallel longitudinal columns of 
red vessels (see Fig.  7.5 ); key cause of chronic bleed-
ing in SSc patients      

  Intestinal manifestations• 
   Small intestine—hypomotility—pseudoobstruction  –
(see Fig.  7.6 ) and bacterial overgrowth  
  Colonic—early constipation; later, diarrhea (from  –
bacterial overgrowth and reduced rectal compliance), 
colonic telangiectasia, pseudodiverticulum, and rectal 
prolapsed  
  Fecal incontinence: effects 38% of SSc patients         –

 The pathogenesis is based on autoimmune damage to vascu-
lature resulting in increased connective tissue and scarring, 
and autonomic nervous system dysfunction  [  2,   3  ] :

   Abnormal deposition of type I and III collagen in the • 
extracellular matrix (ECM) likely due to abnormal 
cytokine and growth factors  
  Dysmotility due to collagen disruption which  fi rst  disrupts • 
enteric neuronal pathways and then disrupts enteric 
smooth muscle—the order is based on studies showing 
 fi rst dysmotility is due to inappropriate contraction pat-
tern (neuron failure) with normal contraction strength 
(smooth muscles active), and then due to a contraction 
(smooth muscle) failure  
  Etiology of GAVE is unknown    • 
 The pathology generally shows  [  2,   3  ] :
   Increased collagen deposition  • 
  In esophagus, most commonly see signs of esophagitis; • 
may see Barrett’s esophagus; columnar intestinal epithe-
lium in the esophagus    

 The diagnosis is based on a combination of  fi ndings  [  2,   3  ] :
   Initially based on skin  fi ndings and antibody testing  • 
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  Esophagus: combination of upper GI endoscopy, ambula-• 
tory pH monitoring, and esophageal manometry  
  Delayed gastric emptying: gastric emptying study  • 
  GAVE: upper endoscopy  • 
  Small intestine hypomotility: can consider manometry  • 
  Fecal incontinence—endosonography; detects loss of • 
internal anal sphincter    

 The differential diagnosis of scleroderma should include  [  2,   3  ] :
   Scleromyxedema  • 

  Fig. 7.1    An endoscopic view of the esophagus showing stasis of bile-
stained gastric re fl uxate due to weakening of the lower esophageal 
sphincter and loss of esophageal peristalsis (Image courtesy of the CT 
GI Institute)       

  Fig. 7.2    An endoscopic view of a gradually tapered stricture of the 
mid-esophagus in SSc (Image courtesy of the CT GI Institute)       

  Fig. 7.3    A barium swallow showing a short stricture of the distal 
esophagus in a patient with SSc (Reprinted from Domsic et al.  [  2  ] ; with 
permission)       

  Fig. 7.4    An endoscopic view of tongues and islands of in fl ammation 
in the midesophagus consistent with the presence of Barrett’s epi-
thelium in a patient with SSc.(Image courtesy of the CT GI 
Institute)       
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  Carcinoid syndrome  • 
  Insulin-dependent diabetes  • 
  In fi ltrating carcinomas  • 
  Mixed connective tissue disease  • 
  Amyloidosis  • 
  Eosinophilic esophagitis    • 

 There is no cure for this disease but symptomatic treatment 
involves  [  2,   3  ] :

   Esophageal disease: GERD—behavioral changes (elevate • 
head of bed, avoid eating before sleep, smoking cessa-
tion) and long-term proton pump inhibitor therapy  
  Delayed gastric emptying—dietary modi fi cations—small • 
meals, low fat; promotility agents—erythromycin, reglan, 
domperidone; gastric pacemaker; percutaneous jejunal 
tube placement for feedings  
  GAVE—blood transfusion, iron supplementation, argon • 
plasma coagulation  
  Intestinal dysmotility/pseudoobstruction—octreotide; nightly • 
tube feedings; severe disease total parenteral nutrition  
  Fecal incontinence —sphincter muscle training; sacral • 
nerve stimulation        
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  Fig. 7.6    An upper GI series showing distended small bowel loops 
(Reprinted from Domsic et al.  [  2  ] ; with permission)       

  Fig. 7.5    An endoscopic view of vascular ectasias in parallel columns 
in the gastric antrum, often called “watermelon” stomach because of the 
pattern (Image courtesy of the CT GI Institute)       
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 Clinical signs and features include:
   Ranges from localized cutaneous scleroderma (morphea) • 
to systemic disease  [  1  ]   
  Usually begins from 25 to 60 years of age with female:male • 
ratio 4:1  [  1  ]   
  Heterogeneity in clinical presentation and course  [  • 2  ]   
  Cutaneous involvement is almost universal  [  • 2  ] , but also 
can have pulmonary, cardiac, renal, and gastrointestinal 
(especially esophageal) organ involvement  [  1  ]   
  Often preceded by Raynaud’s phenomenon  [  • 2  ]   
  Skin disease is characterized by loss of cutaneous elastic-• 
ity followed by thickening/hardening of the skin; three 
phases of skin disease: (1) skin edema and itching with 
hyper- or hypopigmentation; (2)  fi brotic phase; (3) atro-
phic phase  [  1  ]   
  Limited cutaneous scleroderma (LcSSc) (CREST syn-• 
drome): primarily vascular disease characterized by 
Raynaud’s phenomenon for years; skin involvement 
limited to the hands, face, feet, and forearms (often 
notice puckering/wrinkling in the face  fi rst); late onset 
of pulmonary hypertension (with or without interstitial 
lung disease [ILD]), trigeminal neuralgia, skin 

calci fi cation, and telangiectasia; dilated nailfold 
capillaries without drop out  [  1  ]   
  LcSSc: early stage ( fi rst 10 years)—mild skin involve-• 
ment with nonpitting edema of the  fi ngers leading to scle-
rosis (sclerodactyly), Raynaud’s, digital ulcers from local 
ischemia, GERD; late stage (after 10 years)—increased 
vascular disease with telangiectasia and digital tip ulcers, 
wide spread calcinosis, pulmonary hypertension, and 
esophageal disease with strictures  [  1  ]   
  Diffuse cutaneous scleroderma (DcSSc): characterized • 
by onset of Raynaud’s within 1 year of skin changes; 
truncal and acral skin involvement; early onset ILD, 
oliguric renal failure, diffuse gastrointestinal disease, 
and myocardial involvement; nailfold capillary dilation 
and destruction  [  1  ]   
  DcSSC: early stage ( fi rst 5 years)—fatigue, decreased • 
weight, rapidly progressive skin disease, increased risk 
of renal failure, early onset ILD, arthritis/myositis/
tendonitis; late stage (after 5 years)—constitutional 
symptoms resolve, stable skin symptoms, no new organ 
involvement, progression of disease in those organs 
with involvement, no active musculoskeletal involve-
ment but deformities from previous involvement  [  1  ]  
(see Fig.  8.1 )     

 Pathogenesis of this autoimmune disease involves:
   Abnormal deposition of type I and III collagen in the • 
extracellular matrix (ECM)  [  2  ]   
  Cytokines and growth factors play an important role • 
particularly transforming growth factor beta (TGF- b ) 
that increases  fi broblast activity and connective tissue 
growth factor (CTGF), which sustains  fi broblast 
activity  [  2  ]   
  ET-1 also plays a role in vasoconstriction and ECM • 
remodeling by activating the cell adhesion molecules and 
moderating the in fl ammatory response, which activates 
myo fi broblasts that make sclerodermal changes  [  2  ]     
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 Histopathological features include:
   Early: cellular stage—thickened collagen bundles within the • 
reticular dermis that run parallel to the skin surface and pre-
dominantly lymphocytic (occasionally with eosinophils) 
in fl ammatory cell in fi ltrate between the collagen bundles 
and around blood vessels. Thickened collagen bundles often 
replace the subcutaneous fat and trap eccrine glands  [  2  ]   
  Late: avascular stage—after 12–18 months little in fl ammation or • 
in fl ammatory cells. Evidence of sclerosis with collagen replac-
ing fat and no remaining adnexal structures  [  2  ]  ( see  Fig.  8.2 )     

 The diagnosis is made using a combination of:
   Clinical based on above  fi ndings  [  • 1,   2  ]   
  Role for antibody testing: anticentromere antibody—LcSSc • 
(60% sensitivity; 100% speci fi city); anti-topoisomerase 
I—DcSSc (38% sensitivity; 100% speci fi city)  [  1  ]     

 The differential diagnosis should include:
   Scleromyxedema  • 
  Carcinoid syndrome  • 
  Insulin-dependent diabetic cheiroarthropathy  • 
  Lichen sclerosis et atrophicus  • 
  In fi ltrating carcinomas  • 
  Mixed connective tissue disease  • 
  Morphea  • 
  Nephrogenic  fi brosing dermopathy  • 
  Amyloidosis  • 

  Fig. 8.1    Scleroderma. ( a ) Mat telangiectasias and pitting of the digital pulp. ( b ) Mask-like, expressionless facies of scleroderma, with pinched 
appearance of the nose       

  Fig. 8.2    Scleroderma. Squared biopsy shape due to the thickened col-
lagen. Normal epidermis with hyalinized dermis. Adnexal structures 
are sparse and appear bound-down by the surrounding collagen (20×)       
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  Eosinophilic fasciitis  • 
  Scleredema    • 

 Treatment options include:
   Physical therapy to maintain strength and  fl exibility  [  • 2  ]   
  Limit exposure to cold  [  • 2  ]   
  Drug therapies: topical steroids, topical calcineurin inhibitors, • 
systemic steroids, pulsed IV steroids with mycophenolate 
mofetil, cyclosporine, methotrexate, cyclophosphamide, 
D-penicillamine  [  2  ]   
  Therapy for digital ulcers: intravenous iloprost, bosentan • 
and losartan, dressings  [  2  ]   
  Therapy for calcinosis cutis: bisphosphonates, rituximab, • 
diltiazem, minocycline, warfarin, IVIg, intralesional 
steroids, laser, surgical excision, lithotripsy  [  3  ]   

  Laser for telangiectasias  [  • 2  ]   
  PUVA, UVA1 to decrease skin hardening  [  • 2  ]         
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 Epidermolysis bullosa acquisita is an inherited connective 
tissue disease that causes blistering of the skin and mucous 
membranes. The incidence is estimated at 1/50,000, with 
severity ranging from mild to debilitating. Acquisita occurs 
in 0.2–0.5/million persons/year, with increased incidence 
in persons of sub-Saharan African descent. Mean age of 
onset is 50. 

 The gastrointestinal (GI) symptoms associated with this 
disease include  [  1,   2  ] :

   Dysphagia, chronic constipation, fecal impaction    • 
 Gastrointestinal clinical signs and  fi ndings include  [  1–  4  ] :

   Mucosal involvement in 20% of cases: mostly oral but • 
also laryngeal and conjunctival  
  Esophagus can have blisters, erosions, scars, webs, ulcers, • 
and strictures (see Fig.  9.1 ), which can lead to esophageal 
shortening and narrowing particularly in the dystrophic 
form (these symptoms are thought to be more prevalent in 
the dystrophic form because it presents earlier in life with 
a more narrow esophagus than acquisita) (see Fig.  9.2 )  
  Also may have pyloric stenosis and malabsorption from • 
GI epithelial disruption in the dystrophic form      

 Pathogenesis is thought to be due to  [  5  ] :
   In the acquisita form, the deposition of autoantibodies • 
against collagen type VII, a major component of the 
anchoring  fi brils, in the basement membrane zone (BMZ) 
of strati fi ed squamous epithelium; speci fi cally, antibodies 
react with NC1 zone of collagen type VII, which interacts 
with extracellular matrix components to stabilize the 
BMZ; antibodies reduce the number of anchoring  fi brils 
and, thus, the strength of the epithelial-lamina propria 
links leading to cleavage between the two layers  

  In the dystrophic form, mutations in the  • COL7A1  gene lead 
to changes in the amount or structure of collagen type VII    

 Typical pathologic features include  [  5  ] :
   Acquisita• 

   Light microscopy-subepidermal blisters with intact  –
epidermis and dermal in fl ammatory in fi ltrate  
  Direct immuno fl uorescence: IgG lines deposit only on  –
BMZ  
  Indirect IgG: antibodies recognizing BMZ, although  –
often negative with low titers     

  Dystrophica• 
   Collagen type VII usually strongly reduced or absent   –
  Blister formation below the lamina propria        –

 Diagnosis involves  [  3–  5  ] :
   Routine tests (standard pathology/direct immuno fl uorescence) • 
allow the diagnosis of autoimmune subepidermal blistering 
disease, but do not specify epidermolysis bullosa  
  Immunoblotting/enzyme-linked immunosorbent assay • 
(ELISA) can con fi rm antibodies against type VII collagen 
for acquisita type  
  Gold standard for aquisita: direct immunoelectron • 
microscopy—con fi rm immunodeposits against anchoring 
 fi brils under lamina densa; dystrophica: immuno fl uorescence 
mapping for location of blister and number of collage type 
VII molecules, blood testing for  COL7A1  mutations    

 The differential diagnosis of epidermolysis bullosa should 
include  [  3–  5  ] :

   Porphyria cutanea tarda  • 
  Bullous amyloidosis  • 
  Bullous pemphigoid  • 
  Cicatricial pemphigoid    • 

 Treatment for this disease includes  [  6,   7  ] :
   Acquisita treatment is based on disease severity. Mild: • 
steroids and colchicine, dapsone; moderate: steroids and 
colchicine, dapsone; severe: steroids (consider intravenous) 
and colchicine, dapsone/cyclosporine/mycophenolate, 
consider rituximab, plasmapheresis, and intravenous 
immunoglobulin  
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  Dystrophica treatment includes symptomatic treatment • 
for esophageal lesions        
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  Fig. 9.1    An endoscopic view of an esophageal stricture with distal 
esophagitis and a shallow ulcer as can be seen in epidermolysis bullosa       

  Fig. 9.2    Epidermolysis bullosa dystrophica. A spot  fi lm from a barium 
swallow demonstrates a luminal narrowing in the cervical esophagus 
( arrows ), which was pliable but aperistaltic (Reprinted from Jones et al. 
 [  8  ] ; with permission)       
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 Clinical signs and features include  [  1,   2  ] :
   Incidence: 0.2–0.5/million persons/year  [  • 1  ] ; increased in 
persons of sub-Saharan African descent (African 
Americans)  [  1  ] ; mean onset is age 50  
  Classic: skin fragility, tense blisters on trauma prone • 
extensor surfaces, nonin fl amed skin with milia cysts and 
atrophic scars when healed, scarring alopecia, nail dys-
trophy, rare oral mucosal involvement (see Figs.  10.1  
and  10.2 )  
  In fl ammatory: widespread tense blisters surrounded by • 
urticarial plaques associated with pruritus  
  Cicatricial pemphigoid like form: mucosal involvement • 
with lesions in the mouth, conjunctiva, nose, larynx, geni-
talia, anus, and esophagus (strictures in proximal third 
leading to dysphagia)  
  Brunsting/Perry pemphigoid-like form: vesicles and blisters • 
only on the head, neck, and upper aspect of the trunk, with 
no mucosal involvement  
  IgA disease: severe pruritus; varied skin  fi ndings including • 
urticarial plaques, vesicles, bullae, erythema multiforme-like 
rash, erosions; oral mucosal disease in 30% of patients; atro-
phic scars and milia are rare  
  Multiple disease associations have been reported; sys-• 
temic lupus erythematosus and Crohn’s disease are the 
most well-substantiated disease associations      

 Pathogenesis of this autoimmune disease involves  [  1,   3  ] :
   Deposition of autoantibodies against type VII collagen, • 
a major component of the anchoring  fi brils, in the 
basement membrane zone (BMZ) of strati fi ed squamous 
epithelium  
  Speci fi cally antibodies react with NC1 zone of collagen • 
VII, which interacts with extracellular matrix components 
to stabilize the BMZ to the dermis  
  Antibodies reduce the number of anchoring  fi brils and • 
thus reduce the strength of the dermal–epidermal link 
leading to cleavage between the two layers    

 Histopathological features include:
   Light microscopy: subepidermal blister with intact epi-• 
dermis and a variable dermal in fl ammatory in fi ltrate; 
spectrum includes nonin fl ammatory lesions with little or 
no in fl ammation to in fl ammatory lesions with neutro-
phils, eosinophils, or lymphocytes (see Fig.  10.3 )  
  Direct immuno fl uorescence: most commonly IgG with • 
complement as a linear deposition at the BMZ  
  Indirect IgG: antibodies recognizing BMZ though often • 
negative with low titers     

 The diagnosis is made using a combination of  [  4  ] :
   Routine tests (standard pathology/direct immuno fl uo-• 
rescence) that allow the diagnosis of autoimmune subepi-
dermal blistering disease but do not specify epidermolysis 
bullosa acquisita  
  Speci fi c tests including localizing autoantibodies to der-• 
mal side of salt-skin split specimen  
  Immunoblotting/enzyme-linked immunosorbent assay • 
(ELISA) that can con fi rm antibodies against type VII 
collagen  
  Gold standard: direct immunoelectron microscopy that • 
con fi rms immune deposits against anchoring  fi brils under 
lamina densa    

 The differential diagnosis should include:
   Dystrophic bullous epidermolysis  • 
  Porphyria cutanea tarda  • 
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  Bullous amyloidosis  • 
  Bullous pemphigoid  • 
  Cicatricial pemphigoid  • 
  Bullous lupus erythematosus    • 

 Treatment options include:
   Local wound care, trauma avoidance, protective padding • 
for extensor surfaces  
  Based on disease features: colchicine can be effective for • 
both classical mechanobullous epidermolysis bullosa 
acquisita (EBA) and in fl ammatory EBA; systemic corti-
costeroids can be effective for in fl ammatory EBA but not 
for mechanobullous EBA  [  2  ]   
  Based on disease severity, mild: oral steroids and colchi-• 
cine ± dapsone; moderate: oral steroids and colchicine ± 
dapsone; severe: steroids (consider intravenous) and 
colchicine ± dapsone/cyclosporine/mycophenolate with 
consideration for rituximab, plasmapheresis, and intrave-
nous immunoglobin  [  4  ]   
  Recommended dosages of oral steroids and colchicine are • 
higher for more severe disease than for more mild disease        
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  Fig. 10.1    Recessive dystrophic epidermolysis bullosa. Mitten defor-
mity caused by repetitive severe scarring and resultant syndactyly       

  Fig. 10.2    Epidermolysis bullosa acquisita. Pauci-in fl ammatory sub-
epidermal blister       

  Fig. 10.3    EB Aquisita. Pauci-infl ammatory subepidermal blister       
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 Pemphigus vulgaris is a chronic autoimmune disease due to 
antibodies against proteins involved in cell-to-cell binding 
within the epidermis. There is an equal gender distribution with 
the disease often manifesting itself in the  fi fth or sixth decade. 
Incidence has been estimated at 0.1/100,000 persons, but it is 
more common in the Middle East and Asia. Mucous membranes 
are usually affected before any cutaneous lesions manifest  [  1  ] . 

 The most common gastrointestinal symptoms include  [  • 1,   2  ] : 
   Odynophagia, dysphagia, emesis, hematemesis  
  Oral ulcers, then cutaneous manifestations  • 
  May involve: oropharynx, skin, esophagus, conjunctiva, • 
nasal mucosa, larynx, urethra, vulva, cervix  
  Esophageal involvement is often asymptomatic but may • 
present with esophagitis (see Fig.  11.1 )  
  Rarely can cause dissection and exfoliation of the esopha-• 
geal mucosa in all layers leading to esophageal dissecans 
super fi cialis—a condition in which the patient vomits a 
mucosal cast of the esophagus  
  Stomach and duodenal involvement, although may also • 
be secondary to steroid treatment  
  Rare reports of colonic involvement     • 

 Pathogenesis is not entirely clear, but appears to involve 
altered immunity  [  3  ] :

   Antibody to desmoglein 3 (DSG3), a glycoprotein cad-• 
herin responsible for cell-to-cell adhesion, leads to dam-
age to intracellular adhesion structures leading to loss of 
cell-to-cell attachment  
  Triggers appear to be medications, pesticides, malignancy, • 
ultraviolet radiation, stress, and foods with allium, phenol, 
or urushiol groups  

  More likely to occur in persons with HLA-DR4 or • 
HLA-DR6    

 Pathology studies of mucosal biopsies can show  [  2,   3  ] :
   Acantholysis in visible lesions  • 
  Direct immuno fl uorescence will show antibody deposi-• 
tion of IgG and C3 throughout the intercellular spaces of 
the esophageal epithelium even if there is no visual evi-
dence of disease    

 Diagnosis is made by considering  [  1–  3  ] :
   Clinical symptoms with histological  fi ndings as listed • 
above  
  Detection of tissue and circulating autoantibodies, DSG3 • 
and desmoglein 1 (DSG1) antibody in some patients with 
skin involvement  
  Acute disease: anti-DSG3—IgG4, IgA, IgE; chronic dis-• 
ease: anti-DGS3: IgG1 and IgG4  
  Enzyme-linked immunosorbent assay (ELISA) to monitor • 
disease activity and response to treatment, although ELISA 
can be positive without any blistering condition  
  Upper endoscopy to diagnose esophageal disease    • 

 The differential diagnosis of pemphigus vulgaris should 
include  [  1–  3  ] :

   Bullous pemphigoid  • 
  Herpes gestationis  • 
  Mucous membrane pemphigoid  • 
  Linear IgA dermatosis  • 
  Epidermolysis bullosa acquisita  • 
  Bullous lupus  • 
  Dermatitis herpetiformis  • 
  Pemphigus foliaceus  • 
  Aphthous ulcers  • 
  Lichen planus  • 
  Systemic lupus erythematosus    • 

 Although not curative, treatment should involve  [  4  ] :
   Corticosteroids have a central role: with prednisolone • 
should see a response in 1 week to 1 month  
  Role of other systemic immunomodulating agents (aza-• 
thioprine, cyclophosphamide, cyclosporine, dapsone, 
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mycophenolate) is unclear; if no complete response, aza-
thioprine is often used as second line with corticosteroids        
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  Fig. 11.1    An endoscopic view of ulceration and early exfoliation of 
portions of the esophageal mucosa in a patient with pemphigus.  Inset  
shows more esophageal involvement by positioning the endoscope 
more proximally (Image courtesy of the Connecticut Gastrointestinal 
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 Clinical signs and features include  [  1  ] :
   Intraepithelial blister formation secondary to acantholysis • 
(loss of cell to cell adhesion of keratinocytes)  
  Incidence 0.1–0.5/100,000 persons: more common in • 
patients of Jewish descent and most common autoimmune 
bullous disease in Middle East and Asia  
  Presents as oral ulcers then cutaneous manifestations  • 
  May involve: oropharynx, esophagus, conjunctiva, nasal • 
mucosa, larynx, urethra, vulva, cervix  
  Skin lesions have a predilection for the trunk, gingiva, • 
axillae, scalp, face, and pressure points  
  Flaccid, nonscarring, fragile vesicles, and bullae develop • 
and rupture, causing painful erosions (see Fig.  12.1 )  
  Characterized by Nikolsky’s sign: direct—press on blister • 
extends blister to adjacent skin; indirect—rub clinically 
normal skin and get shearing     

 Pathogenesis of this disease involves  [  1  ] :
   Initially, when involvement is limited to the oral mucosa, • 
antibody to desmoglein 3 (DSG3), a glycoprotein cadherin 
responsible for cell to cell adhesion, leads to damage to 
intracellular adhesion structures leading to loss of cell to 
cell attachment  
  Later, antibodies against desmoglein 1 (DSG1) develop • 
when skin becomes involved  

  Triggers appear to be medications, pesticides, malignancy, • 
ultraviolet radiation, stress, and foods with allium, phe-
nol, thiol, or urushiol groups  
  After trigger, more likely to occur in persons with • 
HLA-DR4 or HLA-DR6    

 Histopathological features include:
   Light microscopy: suprabasilar loss of adhesion of kerati-• 
nocytes with acantholytic or rounded-up keratinocytes 
identi fi ed in the blister cavity. The basal keratinocytes 
remain attached to the basement membrane due to the lack 
of involvement of hemidesmosomes. However, the basal 
cells lose attachment to adjacent (overlying and lateral) 
keratinocytes and therefore have been described as appearing 
as a “row of tombstones.” Often there is an in fl ammatory 
in fi ltrate-containing eosinophils and/or neutrophils in 
addition to lymphocytes (see Fig.  12.2 )  
  Direct Immuno fl uorescence: IgG/C3 binding to intercel-• 
lular areas in predominantly the mid-lower epidermis  
  Indirect immuno fl uorescence: serum autoantibodies • 
against desmosomal antigens     

 The diagnosis is made using a combination of:
   Clinical symptoms with histological  fi ndings as listed • 
above  
  Tzanck preparation reveals acantholytic keratinocytes  • 
  Detection of tissue and circulating autoantibodies: DSG3 • 
and DGS1 antibodies in some patients with skin 
involvement  
  Can use enzyme-linked immunosorbent assay (ELISA) • 
stains to monitor disease activity and response to treat-
ment, though ELISA can be positive without any blistering 
condition  
  Immunoblot analysis shows in acute disease: anti-• 
DSG3—IgG4, IgA, IgE, and in chronic disease shows 
anti-DSG3—IgG1 and IgG4  [  1  ]     

 The differential diagnosis should include:
   Bullous pemphigoid  • 
  Herpes gestationis  • 
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  Mucous membrane pemphigoid  • 
  Linear IgA dermatosis  • 
  Epidermolysis bullosa acquisita  • 
  Bullous systemic lupus erythematosus  • 
  Dermatitis herpetiformis  • 
  Pemphigus foliaceus  • 
  Paraneoplastic pemphigus  • 
  Aphthous ulcers  • 
  Lichen planus (bullous type, oral lichen planus)    • 

 Treatment options include  [  2  ] :
   Systemic corticosteroids have a central role  • 
  Standard of care is to prescribe a steroid sparing agent • 
(azathioprine, cyclophosphamide, cyclosporine, dapsone, 
mycophenolate) in conjunction with systemic corticos-
teroid taper, but the best therapeutic protocol remains 
unclear  
  Rituximab alone or with intravenous immunoglobin for • 
refractory cases        
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  Fig. 12.1    Pemphigus vulgaris. Flaccid bullae and large plaques of 
denuded skin       

  Fig. 12.2    Pemphigus vulgaris. Histology demonstrates a suprabasilar 
split in the epidermis, with acantholysis (“tombstoning”) of the basal 
keratinocytes (100×)       
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 Dermatomyositis is a connective tissue disease associated 
with in fl ammation of the muscles and skin. The exact cause 
remains unknown. There is evidence that the disease is auto-
immune in origin but may also have components of viral 
infection and can be drug-induced, as well. Although the 
presentation is mainly with skin rash and proximal muscle 
weakness, the disease can affect multiple organs  [  1  ] . 

 Gastrointestinal (GI) symptoms of dermatomyositis 
include  [  1,   2  ] :

   Dysphagia, dysmotility, megaesophagus (see Fig.  • 13.1 ) 
 [  3  ]   
  Nasal regurgitation and nasal speech  • 
  Aspiration  • 
  Malabsorption  • 
  Ulceration, perforation, or hemorrhage anywhere along • 
GI tract (rare)  
  Pancreatitis, cholestasis, and hepatomegaly have been • 
reported in juvenile diabetes mellitus     

 Clinical signs and  fi ndings include  [  1,   2  ] :
   Paraneoplastic syndrome associated with colon cancer, • 
and non-Hodgkin’s lymphoma, ovarian cancer, breast 
cancer, and melanoma    

 The pathogenesis likely involves autoimmune mechanisms 
 [  2,   4  ] :

   Antibodies to speci fi c autoantigens  • 
  Hypoxia hypothesis: microvessel involvement and loss • 
leading to tissue hypoxia and fatigue    

 The pathology will show  [  1,   2,   4  ] :
   Perifascicular atrophy, muscle infarcts (necrosis), and • 
capillary necrosis with membrane attack, complex deposi-
tion on vessel walls  

  Reduced capillary density  • 
  Degenerating/regenerating  fi bers,  fi ber size variation, and • 
mononuclear in fl ammatory in fi ltrate    

 The diagnosis is made by considering the following  [  1,   2,   4  ] :
   Laboratory: creatine kinase (CK), lactate dehydrogenase • 
(LDH), aldolase, aspartate  
  Aminotransferase (AST), alanine aminotransferase • 
(ALT), antinuclear antibodies (ANA), anti-signal recog-
nition particle (SRP), anti-Jo-1  
  Anti-Mi-2 antibodies  • 
  Electromyography  • 
  Skin biopsy  • 
  Muscle biopsy  • 
  Magnetic resonance imaging    • 

 The differential diagnosis of dermatomyositis should include 
 [  1,   2,   4  ] :

   Polymyositis  • 
  Inclusion body myositis  • 
  Drug-induced myopathy  • 
  Polymyalgia rheumatica  • 
  Hypothyroidism  • 
  Neuromuscular disorders (myasthenia gravis, Eaton-• 
Lambert syndrome)    

 Although not curative, the treatment involves  [  1,   2,   5  ] :
   First-line: high-dose corticosteroids (up to 90% response)  • 
  Second-line: immunomodulators (azathioprine, metho-• 
trexate, cyclosporine A), intravenous immunoglobulin, 
alkylating agents (cyclophosphamide, chlorambucil), 
mycophenolate mofetil, and biologics (rituximab, etaner-
cept, in fl iximab).        
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 Clinical signs and features include:
   Bimodal incidence pattern—childhood and then age • 
50–70s; four to ten new cases per million; more common 
in women  [  1  ]   
  Associated with internal malignancy in about 25 %  [  • 2  ]  of 
cases, especially adenocarcinoma of ovary, lung, and gas-
trointestinal tract in Western countries and nasopharyn-
geal carcinomas in South East Asia, Southern China, and 
North Africa  [  3  ] ; the diagnosis of dermatomyositis may 
be made prior to, concurrently, or after the diagnosis of 
malignancy; age-appropriate malignancy surveillance is 
recommended  
  Muscle symptoms: symmetric proximal muscle and trun-• 
cal weakness that develops relatively slowly over the 
course of weeks to months, occasionally associated with 
myalgias and muscle tenderness early in the disease 
course. It is atypical for muscle disease to precede skin 
manifestations.  
  Also can have joint, gastrointestinal tract, pulmonary • 
(interstitial lung disease), and cardiac involvement: the 
latter two are associated with a worse prognosis  [  1  ]   
  Types of dermatomyositis: adult, juvenile, associated with • 
malignancy, dermatomyositis overlap syndrome, amyo-
pathic dermatomyositis (dermatologic disease without 
muscle  fi ndings)  

  Cutaneous symptoms: precede myositis by up to 2 years; • 
can be most active part of condition and not respond to 
treatment that improves muscle symptoms; often photo-
sensitive  [  1  ]    

   Gottron papules: pathognomonic—violaceous,  fl at- –
topped papules and plaques located over dorsal aspect 
of interphalangeal or metacarpophalangeal joints that 
over time may develop atrophic, depressed, white cen-
ters with prominent telangiectasias  
  Heliotrope sign: highly characteristic—periorbital  –
violaceous erythema with or without associated 
edema of the eyelids and periorbital tissue; rash can 
become more con fl uent and involve the entire face 
(see Fig.  14.1a )  
  Gottron sign: characteristic—violaceous erythema  –
with or without edema overlying the dorsal aspect of 
the interphalangeal or metacarpophalangeal joints, 
olecranon processes, patella, and medial malleoli (see 
Fig.  14.1b )  
  Macular violaceous erythema: shawl sign (nape of  –
shoulders, upper back); V sign (V of neck and upper 
chest), linear extensor erythema  
  Mechanic’s hands: hyperkeratosis, scaling, horizontal  –
 fi ssuring of the palms and  fi ngers bilaterally  
  Also see nail fold telangiectasia, periungual erythema,  –
cuticular hypertrophy, pruritus, calcinosis cutis, non-
scarring alopecia, poikiloderma, Raynaud’s; rare 
 fi ndings include erythroderma, livedo reticularis, 
 fl agellate erythema, cutaneous vasculitis  
  Wong type of dermatomyositis is a rare variant show- –
ing hyperkeratotic, follicular, erythematous papules 
that occur in a linear distribution over the dorsal aspect 
of the hands and feet over bony prominences, resem-
bling pityriasis rubra pilaris; can evolve into full blown 
dermatomyositis; may be more common in Asian 
patients.     
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 Pathogenesis of this autoimmune disease involves:
   Likely autoimmune as associated with speci fi c autoanti-• 
bodies and presence of B-cells and plasma cells in the 
muscle tissue in fl ammatory in fi ltrates  [  4  ]   
  Hypothesis that etiology is an immune response to cancer • 
with crossover to muscle antigens  [  3  ]     

 Histopathological features include:
   Cell poor, vacuolar interface dermatitis with a sparse • 
in fi ltrate of lymphocytic in fl ammatory cells (see 
Fig.  14.2 )  
  Dermal, perivascular in fi ltrate with T-cells with intersti-• 
tial mucin  
  Epidermis may be atrophic or acanthotic (as in Gottron’s • 
papules)  
  Muscle biopsy usually demonstrates muscle  fi ber atrophy • 
in association with evidences of regeneration, necrosis, 
and hypertrophy with lymphocytic perivascular and peri-
fascicular in fl ammation.     

 The diagnosis is made using a combination of:
   Bohan and Peter Classi fi cation Criteria: symmetrical • 
proximal muscle weakness; increase of serum skeletal 
muscle enzyme levels including CK and aldolase  
  Electromyography: polyphasic, short, small motor unit • 
potentials;  fi brillation; positive sharp waves; increased 
insertional irritability; and repetitive high-frequency 
discharges  
  Muscle biopsy with  fi ndings of degeneration and regen-• 
eration, necrosis, and interstitial mononuclear in fi ltrate  
  Magnetic resonance imaging, ultrasound, computed • 
tomography may be utilized to assess myositis  
  Cutaneous manifestations: heliotrope rash or Gottron sign    • 

 The differential diagnosis should include:
   Contact dermatitis  • 
  Psoriasis  • 
  Systemic lupus erythematosus  • 
  Polymyalgia rheumatic  • 
  Metabolic myopathy  • 
  Polyarteritis  • 
  Drug-induced myositis  • 
  Myasthenia gravis  • 
  Lambert-Eaton syndrome    • 

 Treatment options include:
   First-line treatment: high-dose oral prednisone with slow • 
taper and consider intravenous immunoglobin (IVIG) 
with severe systemic complications  [  5  ]   
  If  fi rst-line fails, then methotrexate, azathioprine, or IVIG • 
if cytotoxic agents contraindicated  [  5  ]   
  Third line: combined methotrexate and azathioprine, • 
mycophenolate mofetil (but three patients in a series of ten 
treated with mycophenolate had serious opportunistic 
infections leading to one death  [  6  ] ), rituximab, cyclosporine, 
cyclophosphamide, tacrolimus  [  5  ]   

  Fig. 14.1    Dermatomyositis. 
Gottron’s papules ( a ); 
Heliotrope sign ( b ) (Image 
courtesy of Yale Residency 
Collection)       

  Fig. 14.2    Dermatomyositis. Liquefaction degeneration, with vacu-
olization of the basal layer ( short white arrows ). Melanin incontinence 
( long white arrow ). Sparse perivascular lymphocytes ( black arrows ) 
(40×)       
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  Treatment speci fi cally for the skin manifestations include sun • 
protection, topical steroids, antimalarials, low-dose weekly 
methotrexate  [  7  ] , and topical calcineurin inhibitors  [  8  ]         
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 Pernicious anemia is one of the many megaloblastic  anemias. It 
is due to a de fi ciency of vitamin B 

12
 , which is itself due loss of 

gastric parietal cells capable of secreting intrinsic  factor. 
Although often applied to any type of vitamin B 

12
 —related 

anemia, the  pernicious anemia  speci fi cally refers to the disease 
associated with atrophic gastritis, parietal cell loss, and lack of 
intrinsic factor. Because of the location of the disease, there are 
multiple gastrointestinal (GI) symptoms including  [  1,   2  ] :

   Burning and soreness on anterior portion of the tongue  • 
  Change in bowel habits  • 
  Anorexia and weight loss  • 
  Nonspeci fi c GI symptoms: nausea, vomiting, pyrosis, and • 
a sense of distention  
  Abdominal pain can occur rarely due to spinal cord damage    • 

 Clinical signs and  fi ndings include  [  1,   2  ] :
   Painful beefy red tongue with loss of papillae  • 
  Signs and symptoms of megaloblastic anemia from vita-• 
min B 

12
  de fi ciency and indirect hyperbilirubinemia from 

ineffective erythropoiesis  
  There is increased risk of gastric polyps and cancer  • 
  Neurologic manifestations from axonal demyelination • 
and degeneration of peripheral nerves and dorsal and lat-
eral columns, resulting in paresthesias, weakness, ataxia, 
and sphincter dysfunction  
  Higher association with other autoimmune disorders as • 
diabetes type 1, vitiligo, thyroid dysfunction, and polyg-
landular autoimmune de fi ciency syndrome    

 The pathogenesis appears to involve an autoimmune  process 
 [  3,   4  ] :

   Autoimmune disorder characterized by antibodies to • 
 parietal cell antigens, most notably the proton pump 
(H + ,K + -ATPase) and to intrinsic factor leading to:

   B  –
12

  malabsorption  

  Achlorhydria or hypochlorhydria, and hypergastrinemia      –
  T-cells plays a major role in the autoimmune destruction • 
of the gastric mucosa; Th17 cells are associated with the 
most destructive disease  
  There is some evidence for the role of  • Helicobacter pylori  
in this disease    

 The pathology typically shows  [  1,   2  ] :
   Histological: autoimmune destruction and in fl ammation • 
of body and fundus of the stomach with loss of the partial 
and chief cells  
  Gross:  fl atting of the gastric folds and thinning of the  gastric • 
mucosa with prominent vasculature ( see  Fig.  15.1 ).     

 The diagnosis is made on the basis of a combination of tests 
 [  1,   2  ] :

   Antiparietal and intrinsic factor antibodies  • 
  Complete blood count (CBC) will show anemia and/or • 
pancytopenia, with oval macrocytes and hypersegmented 
granulocytes on peripheral smear.  
  Elevated indirect bilirubin and lactate dehydrogenase (LDH)  • 
  Decreased gastric secretions leading to achlorhydria and • 
hypergastrinemia  
  Low levels of vitamin B • 

12
  and elevated methylmalonic 

acid and homocysteine  
  Schilling test  • 
  Upper endoscopy with multiple gastric biopsies    • 

 The differential diagnosis of pernicious anemia should 
include  [  1,   2  ] :

   Helicobacter pylori gastritis  • 
  Gastric cancer  • 
  Hypergastrinemia (Zollinger–Ellison disorder, and • 
chronic protein pump inhibitor use)  
  Other causes of vitamin B • 

12
  de fi ciency (malabsorption 

syndromes)  
  Other causes of anemia (myeloproliferative disorders)    • 
 The treatment consists of vitamin replacement  [  1,   2  ] :
   Parenteral vitamin B • 

12
  replacement with monitoring of 

adequate response  
  Rarely blood transfusion is needed  • 
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  Endoscopic surveillance for gastric cancer (although no • 
clear guidelines)        

   References 

   1.    Feldman M, Friedman LS, Brandt LJ. Sleisenger and Fordtran’s 
gastrointestinal and liver disease. 9th ed. Philadelphia: Saunders; 
2010.  

   2.    El-Zimaity H. Gastritis and gastric atrophy. Curr Opin Gastroenterol. 
2008;24:682–6.  

   3.    Huter EN, Stummvoll GH, DiPaolo RJ, et al. Pre-differentiated Th1 
and Th17 effector T cells in autoimmune gastritis: Ag-speci fi c 
 regulatory T cells are more potent suppressors than polyclonal 
 regulatory T cells. Int Immunopharmacol. 2009;9:540–5.  

   4.    Lahner E, Annibale B. Pernicious anemia: new insights from a 
 gastroenterological point of view. World J Gastroenterol. 
2009;15:5121–8.      

  Fig. 15.1    An endoscopic view of atrophic gastritis seen in pernicious 
anemia. Rugae are  fl attened and the gastric mucosa is thin, allowing 
vessels to be easily visualized through the mucosa       
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 Clinical signs and features include:
   Well-circumscribed depigmented macules and patches, • 
which often increase with time  
  Often occurs at typically hyperpigmented sites (face, • 
 dorsal surface of the hands, nipples, axillae, umbilicus, 
sacrum, inguinal, anogenital regions)  [  1  ]   
  Lesions occasionally may itch, all have a propensity • 
for sunburn, may exhibit Koebner phenomenon devel-
oping in areas of friction (elbows, knees, digits,  fl exor 
wrists)  [  1  ]   
  Localized—focal, segmental (dermatomal) or mucosal—• 
often in trigeminal dermatome (see Fig.  16.1 )  [  1  ]   
  Generalized: acrofacial, vulgaris, mixed  [  • 1  ]   
  Universal: >80% of the body  [  • 1  ]   
  Ponctué: rare, discrete, confetti macules  [  • 1  ]   
  Trichrome: tan zone of varying width between normal • 
and depigmented skin  [  1  ]   
  Quadrichrome: additional marginal or perifollicular • 
hyperpigmentation  [  1  ]   
  Blue vitiligo: blue-gray hue  [  • 1  ]   
  In fl ammatory: erythema at border of depigmented • 
 macules  [  1  ]   

  Presents as early as 6 weeks old, 50% present by age 20, • 
earlier in women than men; affects 0.5–1% of the popu-
lation (although some areas have increased prevalence, 
e.g, India)  [  1  ]   
  15% to 20% of patients have one or more affected  fi rst-• 
degree relative  [  1  ]   
  Link with other autoimmune diseases: Addison’s disease, • 
thyroid disease, diabetes mellitus, 20% with hearing loss, 
pernicious anemia—1.9% of persons with vitiligo (13-
fold increase over the general population)  [  1  ]      

 Vitiligo probably represents a heterogeneous group of disor-
ders with multifactorial pathogenesis, including:

   Loss of functioning epidermal and sometimes hair follicle • 
melanocytes  [  1  ]   
  Current hypothesis is that vitiligo is a group of het-• 
erogeneous pathophysiologic disorders with a similar 
phenotype; although systemic autoimmune processes 
may underlie generalized vitiligo, more localized 
processes (dysregulation of the nerve system or cyto-
toxic stress) may underlie focal segmental or focal 
vitiligo  [  1  ]     

 Histopathological features include:
   Few or no melanocytes within the lesion; melanocytes on • 
the edge of the lesion are large, with long dendritic pro-
cesses  fi lled with melanin ( see  Fig.  16.2 )  [  1  ]   
  Perivascular in fl ammatory in fi ltrate is occasionally seen • 
with focal areas of adjacent vacuolar alteration of the 
 dermal epidermal junction  [  1  ]   
  Pan melanoma cocktail (HMB45 + tyrosinase + MART) • 
can maximize yield of detecting active and/or inactive 
melanocytes  [  1  ]   
  Trichome variant: increased melanocytes in tan area  • 
  Blue vitiligo: an absence of epidermal melanocytes with • 
an increased number of melanophages  [  1  ]      

      Vitiligo       
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 Vitiligo is generally a clinical diagnosis aided by:
   Wood’s lamp may aid in  fi nding extent of activity of disease • 
and monitoring symptoms of response to treatment  [  1  ]   
  Histology is useful if disease is clinically not obviously • 
vitiligo  [  1  ]   
  May check for other autoimmune diseases depending on • 
other clinical symptoms  [  1  ]     

 The differential diagnosis should include:
   Chemical-induced leukoderma  • 
  Infections with hypopigmentation (Leishmaniasis, tinea • 
versicolor, treponematoses, leprosy)  
  Genetic syndromes with hypopigmentation (tuberous • 
sclerosis, Waardenburg syndrome, hypomelanosis of Ito, 
Vogt-Koyanagi-Harada syndrome)  
  Post-in fl ammatory syndrome including pityriasis alba  • 
  Neoplastic (amelanotic melanoma, halo nevus, hypopig-• 
mented mycosis fungoides)  
  Idiopathic guttate hypomelanosis  • 
  Lichen sclerosus et atrophicus  • 
  Lichen striatus-like leukoderma  • 
  Nevus anemicus, nevus depigmentosus    • 

 Treatment of vitiligo is notoriously dif fi cult. Treatment 
options include:

   Camou fl age agents and if necessary psychotherapy; no • 
curative therapy  [  1,   3  ]   
  Sunscreen  • 
  Initially consider topical steroids, topical calcineurin • 
inhibitors, topical L-phenylalanine, topical antioxidants, 
sunlight  [  2  ]   
  Second-line: ultraviolet B (UVB), narrowband UVB, or • 
PUVA (psoralen [P] and long-wave ultraviolet radiation 
[UVA]) phototherapy with topical steroids; if rapidly pro-
gressive consider oral steroids  [  2  ]   
  Third-line: laser treatment with steroids  [  • 2  ]   
  Fourth-line: surgical grafts or melanocyte transplant  [  • 2  ]   
  Depigmentation for patients who fail to repigment with • 
therapy or have extensive disease (e.g., monobenzone)  [  2  ]         
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  Fig. 16.1    Vitiligo. Depigmented patches in the perioral region       

  Fig. 16.2    A photomicrograph of a skin biopsy from a patient with viti-
ligo demonstrating an absence of melanocytes (Fontana-Masson stain, 
100×)       
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 Celiac disease, also called gluten-sensitive enteropathy, is esti-
mated to affect up to 1% of the U.S. population. However, it is 
thought that only 10–15% of those with disease have been diag-
nosed. The diagnosis is often made by the  fi fth decade  [  1  ] . 

 The most common gastrointestinal (GI) symptoms of 
celiac disease are  [  1  ] :

   Diarrhea (50%)  • 
  Lactose intolerance  • 
  Bloating  • 
  Abdominal distension  • 
  Weight loss  • 
  Steatorrhea  • 
  Dyspepsia  • 
  Heartburn    • 

 The clinical signs and  fi ndings in celiac disease are often 
nonspeci fi c  [  1,   2  ] :

   Abnormalities in motility of GI tract, gastroesophageal • 
re fl ux disease (GERD)—like symptoms  
  Rarely may see axonal neuropathy and cerebellar ataxia  • 
  Osteoporosis, iron/folate de fi ciency, and short stature due • 
to malabsorption  
  T-cell lymphoma due to chronic in fl ammation  • 
  Untreated, celiac disease increases mortality four to • 
 fi vefold over general population  
  Refractory celiac disease: unresponsive to 6–12 months of • 
gluten-free diet (continued malabsorption symptoms and/
or villous atrophy); increased risk of ulcerative jejunitis 
and T-cell lymphoma (the latter particularly with type II)  
  Associated with type I diabetes, autoimmune thyroiditis, • 
hepatobiliary disorders (primary biliary cirrhosis [PBC], 
autoimmune hepatitis), in fl ammatory bowel disease (IBD), 
Down’s syndrome, Turner’s syndrome, connective tissue 

autoimmune disease (Sjogren’s, rheumatoid arthritis, sys-
temic lupus erythematous), dermatitis herpetiformis, 
immunoglobin A (IgA) de fi ciency, IgA neuropathy    

 The pathogenesis is thought to be related to host immuno-
logical abnormalities  [  1,   3  ] :

   Inappropriate T-cell–mediated immune response to ingested • 
gluten that causes in fl ammatory injury to small intestine in 
genetically predisposed persons resulting in malabsorption  
  Increased in persons who eat gluten in  fi rst 3 months of life  • 
  Inherited HLA-DQ2 and HLA-DQ8 are necessary but not • 
suf fi cient for disease; occurs in 5–10% of children with 
affected parents and 10–20% of children with affected 
siblings  
  Motility changes and other GI tract symptoms are thought • 
to be due to decreased nutrient absorption, GI hormonal dis-
orders due to absorption changes, and in fl ammation with 
in fl ammatory fragments being released into the GI lumen    

 The diagnosis can be dif fi cult to make and may require evi-
dence from several different tests  [  1,   3  ] :

   Endoscopic appearance—scalloping or notching of the • 
mucosal folds is characteristic of the disease (see Fig.  17.1 )   
  Screen persons with an affected  fi rst-degree relative  • 
  Consider HLA-DQ2/DQ8 testing in individuals with • 
close relatives that have the disease (can avoid repeated 
antibody testing), patients already on a gluten-free diet 
without disease con fi rmation who may want a gluten 
challenge to con fi rm the disease, and those with histo-
logic/serologic  fi ndings that are equivocal; this test is use-
ful as a negative test eliminates the disease (only used to 
rule out disease)  
  The disease is de fi ned as villus atrophy with crypt • 
 hyperplasia and intraepithelial lymphocytosis while on a 
 gluten-containing diet that normalizes on a gluten-free 
diet; endoscopic biopsy is used to con fi rm the disease 
( see  Figs.  17.2  and  17.3 )    
  Serologic tests (serum IgA antibody to tissue transglu-• 
taminase and to transglutaminase 2), and antiendomysial 
antibody can be used to determine those who need a 
biopsy; consider anti-deamidated gliadin peptide anti-
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body test although this is perhaps less sensitive and is 
more expensive; if patient has an IgA de fi cit, IgG antibod-
ies must be checked  
  Also check for vitamin de fi ciencies, anemia, iron • 
de fi ciency, electrolyte imbalances, coagulopathies, and 
liver aminotransferase elevations  
  In refractory celiac disease, T-cell immunohistochemistry • 
and genetic staining for gene rearrangement must be 
checked; type I disease, no gene rearrangement, CD3 and 
CD8 positive; type II disease has gene rearrangement, 
only CD3 positive    

 Because of the protean nature of the presentation of celiac 
disease, the differential diagnosis is broad  [  1,   3  ] :

   Irritable bowel syndrome  • 
  In fl ammatory bowel disease  • 
  Microscopic colitis  • 
  Lactose intolerance  • 

  Other carbohydrate intolerances  • 
  Eosinophilic esophagitis  [  • 4  ] , gastroenteritis  
  Food protein-induced enteropathies  • 
  Small intestinal bacterial overgrowth  • 
  Giardia infection  • 
  Intestinal lymphoma  • 
  IgA de fi ciency  • 
  Common variable immunode fi ciency  • 
  Autoimmune enteropathy  • 
  Zollinger-Ellison syndrome    • 

 The fundamental basis of treatment is to remove the offend-
ing antigens  [  1,   3  ] :

   Important to treat early to reduce complications from disease  • 
  Gluten-free diet: needs to be lifelong (can have continued • 
asymptomatic in fl ammation even with minimal gluten 
intake); a nutrition consult can be very helpful  
  Vitamin replacement (particularly fat soluble vitamins) as • 
needed  
  Failure of diet:  fi rst con fi rm adherence to diet and ensure no • 
unknown gluten ingestion; in truly refractory celiac disease, 
steroids, azathioprine, 6-mercaptopurine, cyclosporine, and 
other immunosuppressants may be useful        
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  Fig. 17.1    An endoscopic view of the duodenum showing typical “scal-
loping” of the mucosa in celiac disease       

  Fig. 17.2    A low-power photomicrograph of a duodenal biopsy show-
ing submucosal in fl ammation. Hematoxylin and eosin (H and E)       

  Fig. 17.3    A photomicrograph of a duodenal biopsy showing details of 
the intraepithelial in fl ammation characterized by a primarily mononu-
clear in fi ltration with eosinophils. H and E, high power       
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 There is a strong relationship between celiac disease and 
 dermatitis herpetiformis. It affects mostly young people, 
20–40 years of age, of Northern European descent with a male 
predominance. One third of patients with dermatitis herpetiformis 
have symptoms of malabsorption, and more than 90% have evi-
dence of gluten-sensitive enteropathy on endoscopic biopsy. 
 Clinical signs and features include:

   Primary lesions are round erythematous papules with • 
overlying vesicles (papulovesicles)  
  Skin lesions often so pruritic that primary lesions are • 
absent and replaced with excoriations and erosions  
  Lesions are clustered (herpetiform) but not caused by a • 
herpes virus  
  Classic distribution is symmetrical and bilaterally on • 
extensor surfaces (elbows, knees), scalp, buttocks, and 
nuchal area (see Fig.  18.1 ); rarely on face and groin  
  Rarely palmoplantar purpura that affects children more • 
commonly than adults  [  1  ]   
  Patients with dermatitis herpetiformis have an increased • 
risk of hypothyroidism, type I diabetes mellitus, vitiligo, 
Addison’s disease, lupus, and non-Hodgkin’s lymphoma 
(MALT lymphoma)     

 There is substantial evidence that dermatitis herpetiformis is 
an autoimmune disease  [  1,   2  ] :

   Mediated by IgA deposition in the tips of the dermal papillae  • 
  Linked with epidermal transglutaminase (eTG, transglu-• 
taminase 3)  
  Evidence of a genetic component with family clustering • 
and an association with HLA DQ2 and DQ8  
  Associated with a gluten sensitive enteropathy in over • 
90% of patients    

 Histopathological features can be very helpful and include:
   Neutrophils and neutrophilic abscesses at the tips of dermal • 
papillae with vesiculation at the dermal–epidermal interface 
(see Fig.  18.2 ).  
  Immunomapping shows subdermal cleft within lamina lucida  • 
  Direct immuno fl uorescence: 85% demonstrate granular • 
deposition of IgA at the tips of dermal papillae along the 
dermal epidermal interface; 5–10% demonstrate linear 
IgA deposition along the basement membrane zone, 
which are pathognomonic. Biopsy for direct immuno-
 fl uorescence should be taken from normal skin adjacent 
to a lesion.     

 The diagnosis is made using a combination of  [  3  ] :
   Physical examination  fi ndings, history of celiac disease • 
(although often dermatitis herpetiformis is a presenting 
symptom of celiac disease)  
  Histopathology: biopsy should be of perilesional skin for • 
direct immuno fl uorescence and of lesional skin for rou-
tine histology  
  Serum total IgA (can be de fi cient in celiac disease), IgA/IgG • 
anti-eTG, IgA/IgG anti-tTG, IgA/IgG antiendomysial Ab  
  Check thyroid function, blood glucose, and other autoim-• 
mune serologies    

 The differential diagnosis should include:
   Linear IgA bullous dermatosis  • 
  Bullous pemphigoid  • 
  Bullous lupus erythematosus  • 
  Scabies and other arthropod bite reactions  • 

      Dermatitis Herpetiformis       
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  Herpes simplex virus  • 
  Urticaria  • 
  Folliculitis  • 
  Erythema multiforme  • 
  Atopic/nummular/contact dermatitis    • 

 Treatment options include management of celiac disease and 
skin medications  [  3  ] :

   Acutely dapsone will dramatically reduce lesions and • 
symptoms (see Fig.  18.3 )  
  Chronically, gluten-free diet that will decrease IgA eTG • 
in serum and IgA in skin. By reducing this in fl ammation, 
the risk of lymphoma may also be reduced         
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  Fig. 18.1    Dermatitis herpetiformis. Minute excoriations and hemor-
rhagic crusts distributed on extensor surfaces       

  Fig. 18.2    Dermatitis herpetiformis. A photomicrograph of a skin 
biopsy demonstrating clusters of neutrophils in the dermal papillae. H 
and E (400×)       

  Fig. 18.3    Dramatic response after 4 weeks of oral dapsone       
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 Crohn’s disease has been estimated to affect two per 1,000 
individuals in the United States. It presents primarily in young 
adults, but can occur in the elderly. The gastrointestinal symp-
toms are often nonspeci fi c, but may be debilitating  [  1,   2  ] :

   Crampy abdominal pain, commonly periumbilical  • 
  Fatigue  • 
  Fever  • 
  Diarrhea that often  fl uctuates; chronic  • 
  Peri-anal discomfort, drainage (33%)  • 
  Unintentional weight loss    • 

 Clinical signs and  fi ndings include  [  1,   2  ] :
   Thirty percent small bowel involvement only (usually ter-• 
minal ileum), 30% colon only, and 30% both.  
  Diarrhea, malabsorption  • 
  Microscopic intestinal tract bleeding  • 
  Colitis, possible in fl ammatory and/or  fi brotic strictures  • 
  Enterocutaneous, enteroenteric  fi stula, and phlegmon/abscos  • 
  Aphthous ulcers/mouth gum disease, esophagitis, gas-• 
troduodenal disease    

 The pathogenesis is not entirely clear, but there are several 
hypotheses:

   Hygiene hypothesis: decrease in gut  fl ora diversity  • 
  Genetic factors• 

   Defects in gut epithelial barrier   –
  Exaggerated immune response to normal gut  fl ora        –

 The pathology may show typical features:
   Gross: skip lesions, ulcers ( see  Figs.  • 19.1  and  19.2 ) 
 fi ssures leading to  fi stulas ( see  Figs.  19.3  and  19.4 ), poly-
poid mucosal changes (cobblestone),  fi brosing strictures  
  Histological: focal ulcerations, transmural in fl ammation, • 
noncaseating granulomas, crypt abscesses ( see  Fig.  19.5 ).         

 The diagnosis is made using a combination of  [  1,   2  ] :
   Laboratory: complete blood count, C-reactive protein • 
(CRP), erythrocyte sedimentation rate (ESR), electro-
lytes, liver enzymes, Fe saturation, ferritin, vitamin B 

12
 , 

anti-neutrophil cytoplasmic antibody (pANCA), anti-
 Saccharomyces cerevisiae  antibody (ASCA), carotene  
  Colonoscopy with examination/biopsy of the terminal • 
ileum  
  Capsule endoscopy of the small bowel  • 
  CT with contrast; CT enterography    • 

 The differential diagnosis of Crohn’s disease should include 
 [  1,   2  ] :

   Ulcerative colitis  • 
  Infectious colitis ( • Yersinia, Cryptosporidium, Histoplasma , 
 Mycobacterium )  
  Ischemic colitis  • 
  Diverticular disease  • 
  Behçet’s syndrome  • 
  Irritable bowel syndrome    • 

 There is no cure for this disease, but several treatments have 
been shown to suppress symptoms and improve the quality 
of life  [  3,   4  ] :

   Glucocorticoids (prednisolone, prednisone, budesonide)  • 
  Immunomodulators (azathioprine, 6-mercaptopurine, • 
methotrexate)  
  Biologics (rituximab, adalimumab, etanercept, certolizumab)  • 
  Antibiotics ( fl uoroquinolone, metronidazole)    • 

 There is a strong association between Crohn’s disease and 
erythema nodosum.     

      Crohn’s Disease: Gastrointestinal 
Features       
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  Fig. 19.1    A colonoscopic view of an ulcer in the ileocecal valve typi-
cal of Crohn’s disease       

  Fig. 19.2    A colonoscopic view of ulcers in the terminal ileum       

  Fig. 19.3    A colonoscopic view of a  fi stula in the colon.  Arrow  indi-
cates the pinpoint ori fi ce       

  Fig. 19.4    A wire probe demonstrates the path of the enteroenteric 
 fi stula within the bowel wall       

  Fig. 19.5    A colonic biopsy specimen showing in fl ammation involving 
an ulcer, and a granuloma ( arrow ). Hematoxylin and eosin (H and E) 
staining, 100×       
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   Clinical    

    Also named acute metastatic Crohn’s disease  • 
  Noncontiguous with the intestine. This is referred to as • 
“metastatic” Crohn’s.  
  Nongenital disease presents as ulcerations, nodules, • 
plaques, papules, pustules, and abscesses on the lower 
extremities/plantar surface (38%); thorax (24%); 
upper extremities/palms (15%); face and lips (11%) 
(see Fig.  20.1a );  fl exural areas (8%); and as a general-
ized skin disease (4%)  [  1  ]    
  Genital and nongenital lesions; 67% of pediatric and 33% • 
of adult cases are genital  
  Genital disease most often presents with erythema, edema, • 
and ulcerations of the vulva, bilateral, or unilateral labia, 
clitoris, scrotum, penis, or perineum (see Fig.  20.1b ). Less 
common are plaques, warty papules, or a pedunculated 
labial mass  
  In adults, disease usually comes during a Crohn’s • 
exacerbation  

  In children, disease can precede Crohn’s colitis/ileitis by • 
months to years  [  2  ]     

   Pathogenesis 

    Related to intestinal Crohn’s disease (pathogenesis • 
unclear). However, it does appear to be active in some 
persons when their intestinal disease is controlled     

   Pathology 

    Histology classically demonstrates sarcoidal or tubercu-• 
loid non-caseating granulomas with lymphocytes, histio-
cytes and occasional multinucleated histiocytes 
perivascularly  [  3  ]  (see Fig.  20.2 )   
  Distinguish from sarcoid by overlying ulcerated epider-• 
mis and a denser lymphocytic in fi ltrate  [  1  ]      

   Diagnosis 

    Tissue cultures, chest radiograph, puri fi ed protein deriva-• 
tive (PPD)  
  Biopsy is characteristic; special stains (periodic acid • 
Schiff [PAS] and acid fast bacilli [AFB]) and polarizing 
microscopy rule out other causes  [  2  ]   
  If no intestinal symptoms at time of diagnosis, prompt • 
gastrointestinal (GI) referral to search for subclinical 
Crohn’s disease and treatment is bene fi cial  [  2  ]      

   Differential Diagnosis 

    Cutaneous sarcoidosis  • 
  Mycobacterial infection  • 

      Cutaneous Crohn’s Disease       
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  Fungal infection  • 
  Sexually transmitted diseases  • 
  Foreign body reaction  • 
  Lymphangioma circumscriptum  • 
  Angioedema  • 
  Pyoderma gangrenosum  • 
  Hidradenitis suppurativa     • 

   Treatment 

    Oral metronidazole reportedly most effective  [  • 1  ]   
  Also try topical, intralesional, and/or oral steroids, • 
 dapsone, thalidomide, minocycline, sulfasalazine, 
6- mercaptopurine, azathioprine, anti–tumor necrosis fac-
tor (TNF) alpha antibodies  [  2  ]   
  Refractory disease: consider surgical debridement  [  • 2  ]       

   Erythema Nodosum 

   Clinical 

    Red, round, warm, subcutaneous, tender nodules distrib-• 
uted primarily over lower extremities, especially on the 
shins (occasionally occur elsewhere)  [  4  , 5  ]  (see Fig.  20.3 )   
  Later in course change color to bruise-like yellow  [  • 4  ]   
  Heal spontaneously within 6 weeks  [  • 5  ]   
  Occasionally associated with fever, arthralgias, and • 
malaise  [  5  ]   
  Often associated with an exacerbation of IBD  [  • 4  ]   

  Fig. 20.1    Cutaneous Crohn’s disease. ( a ) Linear  fi ssures at the buccal-gingival margin. ( b ) Ulcers and  fi ssures on the genitalia is a more common 
presentation in children       

  Fig. 20.2    Cutaneous Crohn’s disease. A photomicrograph of a skin 
biopsy showing noncaseating granulomas ( black arrows ) in the 
super fi cial dermis (40×,  inset  200×)       

  Fig. 20.3    Erythema nodosum. Tender erythematous nodules over 
the shins       
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  Most common dermatological manifestation of IBD; • 
present in 2–20% of IBD patients  [  4  , 5  ]   
  More common in women than men  [  • 4  , 5  ]      

   Pathogenesis 

    Delayed hypersensitivity reaction—antigen is identi fi ed • 
in 40% of cases  [  5  ]   
  The list of reported associations is extensive and most com-• 
monly includes: IBD, Streptococcal infections,  Yersinia  
enterocolitis,  Mycoplasma  pneumonia, leprosy,  Salmonella , 
TB, coccidiomycosis, histoplasmosis, blastomycosis, lym-
phoma, leukemia, pregnancy, sarcoidosis, and medications 
(especially sulfonamides, OCPs, penicillin, halogens)  [  5  ]   
  About half of the cases are idiopathic  [  • 4  ]      

   Pathology 

    Characteristic lesions: predominantly septal panniculitis • 
with in fi ltration of subcutaneous septae by neutrophils 
and lymphocytes without associated vasculitis. In the 
overlying dermis there is usually a super fi cial and deep 
perivascularly predominantly lymphohistiocytic in fi ltrate 
 [  5  ]  (see Fig.  20.4 ).   
  Early lesions show septal thickening with edema and • 
many neutrophils.  
  Later lesions show septal thickening with  fi brosis and granu-• 
lation tissue containing many lymphocytes, histiocytes and 
multinucleated histiocytes. Nodular aggregates of histiocytes 
radially arranged around a cleft can be identi fi ed and are 
known as  Miescher’s radial granulomas   [  5  ] .    

 Diagnosis is primarily clinical. If there is any doubt, support-
ing tests include:

   Skin biopsy: preferably deep wedge biopsy to adequately • 
sample subcutaneous fat  
  Once the diagnosis has been established, rule-out associ-• 
ated inciting factors via:

   History to rule out drugs, infection, pregnancy   –
  Throat culture/anti-streptolysin antibody/erythrocyte  –
sedimentation rate/blood culture/stool culture/chest 
radiograph/puri fi ed protein derivative  
  Colonoscopy if symptoms of in fl ammatory bowel disease      –

  Biopsy  [  • 5  ]      

   Differential Diagnosis 

    Other panniculitis  • 
  Subcutaneous lymphoma  • 
  Cutaneous infection     • 

   Treatment 

    Usually self-limited illness: average time to remission is • 
5–6 weeks  [  4  , 5  ]   
  Discontinue possible culprit medications; treat underly-• 
ing infection  
  Supportive treatment with compression stockings, leg • 
elevation, rest  [  4  , 5  ]   
  In severe cases treatment with nonsteroidal anti-• 
in fl ammatory drugs, prednisone, saturated solution of potas-
sium iodide (SSKI), colchicine hydroxychloroquine  [  4  , 5  ]   
  In refractory cases consider in fl iximab, mycophenolate • 
mofetil, cyclosporine  [  4  , 5  ]           

  Fig. 20.4    Erythema 
nodosum. ( a ) A 
photomicrograph of a skin 
biopsy showing septal 
panniculitis with widening 
of septae ( black arrow ) 
(20×). ( b ) Mixed 
in fl ammatory in fi ltrate 
involving neutrophils, 
histiocytes, lymphocytes, 
and multinucleated giant 
cells. Hematoxylin and 
eosin (H and E) staining 
(200×)       
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 Bowel bypass syndrome is seen in those with chronic diarrhea 
and malabsorption following a bypass procedure, biliary diver-
sion, or other gastrointestinal (GI) disorders. 
 GI symptoms include  [  1  ] :

   Abdominal pain  • 
  Dyspepsia  • 
  Rectal bleeding  • 
  Stool incontinence    • 

 Clinical signs and  fi ndings can include  [  1,   2  ] :
   Occurrence within weeks and up to 6 years after bowel • 
bypass surgery  
  Usually acute and can be recurrent  • 
  Fever and chills may precede its onset  • 
  Malabsorption and fat-soluble vitamin de fi ciency, espe-• 
cially zinc de fi ciency  
  Endoscopy can reveal the area of gastrojejunal anastomo-• 
sis from previous bypass surgery ( see  Fig.  21.1 ); this also 
can be con fi rmed by a barium study of the upper GI tract 
(see Fig.  21.2 ); inspection of the colon by colonoscopy 
may reveal evidence of colitis.      

 Pathogenesis is poorly understood but some hypotheses 
include  [  1–  3  ] :

   Possible role of bacterial overgrowth in a blind loop of the • 
intestine where the bacterial peptidoglycans generate an 
immune complex reaction creating a hypersensitivity reaction  
  Some surgeries can create a blind loop syndrome with • 
subsequent bacterial overgrowth resulting in diarrhea, 
 fl atulence, and malabsorption

   Ileojejunal bypass surgery   –
  Gastric bypass surgeries (even after laparoscopic  –
surgeries)  
  Pancreatobiliary diversion      –

  In fl ammatory states• 
   In fl ammatory bowel disease (Crohn’s and ulcerative  –
colitis)  
  Appendicitis   –
  Diverticulitis   –
  Peptic ulcer disease        –

 Typical pathological features include  [  1,   3  ] :
   Neutrophilic in fi ltrates mostly in the perivascular and • 
interstitial areas  
  Lymphocytes and histiocytes are often seen  • 
  Leukocytoclasis and pustular vasculitis may be present    • 

 The diagnosis is made by considering the following  [  1,   3  ] :
   Historical, endoscopic, or radiologic evidence of bowel • 
bypass surgery  
  Laboratory investigation can show evidence of anemia, • 
malabsorption, fat-soluble vitamin de fi ciency, and elec-
trolyte abnormalities  
  Biopsy and histopathologic examination showing neu-• 
trophilic in fi ltrates mostly in the perivascular and inter-
stitial areas  
  Rule out bacterial overgrowth (hydrogen breath test, • 
serum vitamin B 

12
 , and folate levels)    

 The differential diagnosis of bowel bypass syndrome should 
include  [  1,   3  ] :

   Other causes of neutrophilic dermatosis (Sweet’s syn-• 
drome, pyoderma gangrenosum, neutrophilic eccrine 
hidradenitis, Behçet’s disease)  
  Serum sickness  • 
  Gastroenteritis  • 
  Henoch-Schönlein purpura    • 

 The treatment should include  [  1,   3  ] :
   Antibiotic therapy (metronidazole, erythromycin, tetracy-• 
cline, trimethoprim-sulfamethoxazole, amoxicillin-clavu-
lanic acid)  
  Combination therapy with nonsteroidal anti-in fl ammatory • 
drugs, colchicine, dapsone, and oral steroids  
  Topical steroids  • 
  Refractory cases may require surgical revision of blind • 
loops        

      Bowel Bypass Syndrome: 
Gastrointestinal Features       
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  Fig. 21.1    Endoscopic view of a gastrojejunal anastomosis.  Black 
arrow  indicates the gastric margin of the anastomosis.  White arrow  
points to the jejunal folds       

  Fig. 21.2    A barium study demonstrating the anastomosis between a 
resected stomach and the jejunum after gastric bypass surgery.  Black 
arrow  indicates the gastric remnant and  white arrow  shows the jejunum       
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 Clinical signs and features include:
   Seen in up to 20% of patients with jejunal-ileal bypass • 
3 months to 5 years following surgery; also associated 
with biliopancreatic diversion, Billroth II gastrectomy, 
occasionally in fl ammatory bowel disease (IBD), and 
rarely after laparoscopic gastric bypass surgery  [  1-  3  ]   
  Presents with  fl u-like symptoms of fevers, myalgia, and • 
tenosynovitis with symmetrical small joint polyarthritis 
without deformities  [  1  ]   
  Painful skin rash develops 12–36 h after  fl u-like symp-• 
toms with crops of small erythematous purpuric macules 
often on the upper trunk and extremities that progress to 
indurated, urticarial purpuric papules and then vesiculo-
pustular lesions over the next 24–48 h (see Fig.  22.1 ). The 
lesions heal without scarring over the next 2 weeks  [  1  ] .  
  Symptoms tend to recur every 4–6 weeks  [  • 1  ]   
  Erythema nodosum-like nodules may be present on the • 
legs  [  1  ]      

 The differential diagnosis should include other neutrophil 
mediated skin disorders, such as:

   Pyoderma gangrenosum  • 
  Sweet’s syndrome  • 
  Pustular vasculitis of the hands  • 
  Leukocytoclastic vasculitis  • 
  Septic vasculitis  • 
  Behçet’s syndrome  • 
  Rheumatoid neutrophilic dermatosis  • 
  Acute generalized exanthematous pustulosis  • 
  Erythema nodosum  • 
  Henoch-Schönlein purpura    • 

 Pathogenesis of this disease involves:
   Bacterial overgrowth in blind loops of bowel leads to • 
immune complexes containing peptidoglycans that circu-
late in the bloodstream and deposit in the skin and joints 
leading to the joint and skin pathology  [  3  ]     

 Histopathological features include:
   Neutrophilic dermatosis similar to Sweet’s syndrome with • 
leukocytoclasis and perivascular in fl ammation, usually 
without vasculitis or vessel wall destruction (see Fig.  22.2 )  
  Early: perivascular lymphocytic in fi ltrate with neutro-• 
phils, leukocytoclasis, extravasated red blood cells with-
out  fi brin depositions  
  Mature: papillary dermal edema results in subepidermal • 
blister, papillary and reticular dermal edema, and nodular 
neutrophilic in fi ltrate with nuclear dust that may include 
some lymphocytes and histiocytes     

 The diagnosis is made using a combination of:
   Clinical symptoms in a patient with appropriate clinical • 
history  
  Biopsy can help distinguish from other skin processes • 
associated with gut pathology  
  No radiographic joint changes with negative rheumatoid • 
factor, antinuclear antibodies (ANA), immunoglobulins, 
uric acid    

      Bowel-Associated Dermatosis–Arthritis 
Syndrome       
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 Treatment options include  [  1  ] :
   Systemic corticosteroids antibiotics such as tetracycline, • 
minocycline, sulfapyridine, erythromycin, metronidazole, 
rifaximin although response is inconsistent  
  Colchicine  • 
  In refractory cases may need to remove blind loops • 
surgically    

   Acrodermatitis Enteropathica 

 Clinical signs and features include:
   Acrodermatitis enteropathica can be genetic or acquired • 
 [  4,   5  ]  Zinc (Zn) de fi ciency  
  Acrodermatitis enteropathica  [  • 4,   5  ] 

   Classic clinical triad of diarrhea, alopecia, and a  –
periori fi cial, acral cutaneous eruption (see Fig.  22.3 )  

  Genetic disease presents soon after weaning off the  –
breast (breast milk has its own zinc binding factor) or 
between fourth and tenth week in formula-fed infants  
  Begins as symmetric, eczematous plaques that evolve  –
into vesiculobullous, pustular, desquamative, and ero-
sive plaques  
  Often periori fi cial with classic sparing of the upper lip:  –
“horseshoe-shaped” or “U-shaped” con fi guration  
  Risk of superinfection with   – Staphylococcus aureus  
and  Candida albicans   
  Alopecia with brittle and dry hair   –
  Other signs: hypopigmentation, impaired wound heal- –
ing, stomatitis, angular cheilitis, paronychia, photo-
phobia, conjunctivitis, and irritability  
  Infants can be listless and apathetic; can be fatal in  –
infants  
  Mild de fi ciency can lead to growth retardation in chil- –
dren, hypogonadism in men, dysgeusia, abnormal dark 
adaptation, and psoriasiform dermatitis of the hands, 
feet, and occasionally knees        

 The differential diagnosis should include:
   Other forms of de fi ciency dermatitis due to de fi ciency in • 
amino acids ( e.g. , Hartnup disease), fatty acids, biotin 
(multiple carboxylase de fi ciency), niacin (pellagra)  [  6  ]   
  Necrolytic migratory erythema  • 
  Necrolytic acral erythema: zinc de fi ciency and/or improve-• 
ment of rash with zinc supplementation is observed in 
patients with hepatitis C and necrolytic acral erythema  [  7  ]     

 Pathogenesis of this disease involves:
   Genetic: autosomal recessive due to mutations SLC39A4 • 
intestinal zinc transporter on chromosome 8q24.3 that 
encodes ZIP4-transporter on chromosome 8q24.3 that 
encodes ZIP4-transporter on enterocytes with resultant 
impaired zinc absorption  [  5  ]   
  Acquired: decreased dietary intake; alcoholics; vegetarians • 
and vegans; anorexia nervosa; total parenteral nutrition; 
diets high in cereal grain and low in animal protein; increased 
usage and decreased stores in premature infants; decreased 
absorption secondary to cystic  fi brosis, gastric bypass, IBD, 
celiac disease, short bowel syndrome, chronic diarrhea, pre-
mature gut epithelium; increased elimination related to 
alcoholism, burns, malignancy, infections, pregnancy, renal 
disease (nephrotic syndrome), and stress; medications: pen-
icillamine, diuretics, antimetabolites, valproate  [  4  ]     

 Histopathological features include:
   Psoriasiform epidermal hyperplasia with prominent • 
con fl uent parakeratosis occasionally with neutrophils, 
pallor of keratinocytes due to intracellular edema in the 
super fi cial epidermis, leading to intraepidermal blisters, 
hypergranulosis, occasional acantholysis, focal dyskera-
tosis, edema of papillary dermis, and dilated tortuous 
capillaries (see Fig.  22.4 )  

  Fig. 22.1    Bowel-associated dermatosis–arthritis syndrome. Purulent 
nodules and ulcers       

  Fig. 22.2    Bowel-associated dermatosis–arthritis syndrome. Dense 
neutrophilic in fi ltrate in the super fi cial and mid-dermis (40×)       
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  Bullous form: intraepidermal vacuolar changes leading to • 
intraepidermal blisters and vesiculation with prominent 
necrosis  
  Candida and staph superinfection not uncommon     • 

 The diagnosis is made using a combination of  [  5  ] :
   Measuring zinc levels: need to draw in AM (diurnal variation • 
with lower levels later in the day due to meals); watch for 
 fl uctuation with in fl ammation, increased with hemolysis  
  Measuring zinc-dependent enzymes: alkaline phos-• 
phatase, which is low in zinc de fi ciency  
  Hypoalbuminemia will decrease zinc levels    • 

 Treatment options include  [  8  ] :

   Zinc-sulfate: enteral supplementation; zinc-chloride: par-• 
enteral supplementation (need to monitor copper levels, 
which can be severely decreased with elevated Zn levels)  
  Clinical improvement in 2–7 days and healing in • 
2–4 weeks         
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  Fig. 22.3    Acrodermatitis enteropathica. Alopecia and con fl uent erythematous, scaly, eroded plaques involving the periori fi cial and diaper regions 
(Image courtesy of Howard Pride, MD)       

  Fig. 22.4    Acrodermatitis enteropathica. Epidermal acanthosis ( black 
arrow ), with spongiosis, pallor, and ballooning degeneration of the upper 
epidermis ( white arrow ) (Image courtesy of Rajendra Singh, MD)       
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 Blue rubber bleb nevus syndrome is a rare condition that 
is estimated to affect fewer than 200,000 people in the 
United States. 

 Most patients with this syndrome are probably asymp-
tomatic  [  1  ] . Gastrointestinal (GI) signs and symptoms  [  1–  3  ]  
when present include:

   Bluish vascular nevi of the skin, hemangiomas of the GI • 
tract, and GI hemorrhage  
  GI lesions are typically found in the small intestine but • 
can be found throughout the GI tract  
  When viewed endoscopically the lesion characteristically • 
appears as a discrete mucosal nodule with an overlying red 
cap (see Figs.  23.1 ,  23.2 , and  23.3 )  
  Often present at birth or develops in early childhood  • 
  GI bleed (hematemesis, melena, rectal bleeding) can be • 
massive or occult  
  Intussusception       • 

 The pathogenesis  [  1–  3  ]  of this condition is unclear:
   May be related to chromosome 9p mutation  • 
  Appears to have autosomal dominant pattern of inheritance • 
though there are sporadic cases    

 The typical pathology  [  1–  3  ]  reveals hemangiomas:
   Cavernous hemangiomas with clusters of dilated, irregular • 
capillary spaces within the wall of the GI tract    

 The diagnosis  [  1–  3  ]  is based on visualizing the 
hemangiomas:

   Complete blood count/iron studies to check for anemia  • 
  Endoscopic viewing is best technique for diagnosis  • 

  Lesions will appear as  fi lling defects on computed tomog-• 
raphy and may be confused with polyps  
  Magnetic resonance imaging can be used to screen asymp-• 
tomatic family members    

 The differential diagnosis  [  1–  3  ]  includes other conditions 
associated with hemangiomas:

   Sturge-Weber disease  • 
  Von-Hippel Lindau syndrome  • 
  Cobb’s disease  • 
  Klippel-Trenaunay syndrome  • 
  Parker-Weber disease  • 
  Maffucci’s syndrome    • 

 When treatment  [  1  ]  is required, it is usually to manage GI 
bleeding:

   If occult bleeding is minimal, then symptomatic therapy • 
with iron replacement and transfusions  
  Life-threatening bleeds can be treated with surgical exci-• 
sion, but this is not a treatment of preference as lesions 
often recur  
  Endoscopic management is preferred: electrocoagulation • 
or laser photocoagulation        
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  Fig. 23.1    An endoscopic view of a blue nevus in the duodenum 
(Image courtesy of Connecticut Gastroenterology Institute)       

  Fig. 23.2    A close-up endoscopic view of a blue nevus in the duodenum 
(Image courtesy of Connecticut Gastroenterology Institute)       

  Fig. 23.3    An endoscopic view of a blue nevus in the colon (Image cour-
tesy of Connecticut Gastroenterology Institute)       
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 Clinical signs and features include  [  1  ] :
   Bluish venous hemangiomas (referred to as “vascular • 
nevi” of the skin)  
  Visceral hemangiomas involving most commonly the • 
gastrointestinal (GI) tract  
  GI hemorrhage  • 
  Cutaneous lesions are compressible venous heman-• 
giomas or malformations often on the trunk or upper 
extremities  
  Often present at birth or develop in early childhood • 
 Three types of cutaneous lesions:

   Large dis fi guring lesions that can obstruct vital organs   –
  Most commonly, crumpled blue rubber nipple-like  –
lesions covered with skin ( see  Fig.  24.1 )  
  Irregular blue-black macules or papules that may  –
blanch with pressure      

  Cutaneous lesions mostly asymptomatic  • 
  Can cause increased sweating over lesion due to eccrine • 
gland association with hemangiomas  
  May be painful due to contraction of smooth muscle  fi bers • 
within the vascular walls composing the hemangioma  

  Large acral hemangiomas can cause angiomatous • 
giantism and deformity that has lead to amputation or 
can cause chronic disseminated intravascular coagula-
tion  [  2  ]   
  There appears to be correlation between number of • 
cutaneous hemangiomas and presence of visceral 
hemangiomas  [  3  ]     

 Pathogenesis of this disease involves:
   Unclear; may be related to chromosome 9p mutation  [  • 1  ]   
  Appears to have autosomal dominant pattern of inheri-• 
tance although there are sporadic cases    

 Histopathological features include:
   Venous hemangioma composed of clusters of dilated • 
irregular capillary spaces lined by a thin layer of endothe-
lial cells ( see  Fig.  24.2 ). Smooth muscle may be seen 
within some of the vascular walls.  
  A varied amount of  fi brous tissue will surround the vessel • 
walls  
  Eccrine sweat glands are frequently seen intimately • 
related to vascular structures     

 The diagnosis is made using a combination of:
   Complete blood count/iron studies to check for anemia  • 
  GI workup for occult bleeding    • 

 The differential diagnosis should include:
   Sturge-Weber syndrome  • 
  von Hippel-Lindau syndrome  • 
  Cobb’s syndrome  • 
  Klippel-Trenaunay syndrome  • 
  Parkes-Weber disease  • 
  Maffucci’s syndrome    • 

 Treatment options include:
   Cutaneous lesions mostly treated for cosmetic effect  • 
  Sclerosis with alcohol  [  • 1  ]   
  Laser ablation with carbon dioxide laser irradiation  • 
  Excision of dis fi guring/functionally disabling lesions        • 
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  Fig. 24.1    Blue rubber bleb nevus. Rubbery blue nodule ( left ) that can be de fl ated with pressure ( center ), leaving a wrinkled sac ( right ) that slowly 
re fi lls with venous blood (Image courtesy of Justin Finch, MD)       

  Fig. 24.2    Blue rubber bleb nevus. Poorly demarcated, nonlobular, 
proliferation of thin-walled blood vessels with  fl attened endothelium 
(10×;  inset  100×)       
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 Henoch–Schönlein purpura is a systemic vasculitis that is 
characterized by the deposition of IgA-containing immune 
complexes. The disease generally occurs in children, with 
2:1 male to female predominance, and is usually preceded by 
a upper respiratory infection. 

 The gastrointestinal (GI) symptoms  [  1,   2  ]  seen are:
   Abdominal pain (80% of patients): colicky, periumbilical, • 
can be associated with vomiting and distension and may 
be severe enough to resemble a surgical abdomen  
  GI bleeding: occult or symptomatic (see Figs.  • 25.1  and 
 25.2   [  3  ] ); occurs in 50% of patients, usually self-limited  
  Intussusception: usually ileoileal      • 
 The clinical signs and  fi ndings  [  1,   2  ]  include:
   Patients most often present with rash, GI symptoms, • 
arthritis, and nephropathy  
  Much more common in children (50% of cases in patients • 
younger than 5 years old; 75% of cases in patients younger 
than 10 years old)  
  Adults more likely to have more severe disease, though • 
symptoms are still most often self limited, resolving in 
about 4 weeks  
  Colonoscopy can show multiple hemorrhagic lesions ( • see  
Fig.  25.3 ) or ulcers     

 The pathogenesis of this condition is not entirely clear. There 
appear to be a number of potential triggering factors  [  1,   2,   4  ] :

   IgA1 is involved and found deposited in affected tissue; • 
noted to have aberrant glycosylation of the hinge region  
   • B -hemolytic group A  Streptococcus  is most common 
preceding infection; also see with  Mycoplasma pneumo-
niae , salmonella, parvovirus B,  Streptococcus pyogenes , 

tuberculosis,  Toxocara canus ,  Campylobacter jejuni , 
 Helicobacter pylori ,  Coxsackie B - 1 , varicella,  Yersinia , 
 Shigella ,  Entamoeba histolytica , HIV, and  Bartonella 
henselae   
  Drug precipitants include chlorpromazine, cipro fl oxacin, • 
quinidine, ranitidine, clarithromycin, angiotensin- 
converting-enzyme inhibitors, aspirin, carbidopa/
levodopa, ampicillin  
  Environmental causes include insect bites    • 

 The pathology  [  1,   2,   4  ]  typically features a vasculitis:
   Leukocytoclastic vasculitis of small vessels (dermal/post-• 
capillary venules) with neutrophils and nuclear debris 
in fi ltration of the vessel wall    

 The diagnosis  [  1,   2,   4  ]  involves consideration of several 
factors:

   De fi ned by two or more of the following: (1) palpable • 
purpura not due to thrombocytopenia; (2) age  £ 20 at 
onset; (3) abdominal pain with or without GI bleeding; 
and/or (4) biopsy showing a leukocytoclastic vasculitis  
  Complete blood count; prothrombin time; partial throm-• 
boplastin time; C-reactive protein; erythrocyte-sedimen-
tation rate; antinuclear antibody test; rheumatoid factor; 
anti-neutrophil cytoplasmic antibodies; complement 3; 
complement 4; immunoglobin A; urinalysis  
  Biopsy: if needed per diagnostic criteria    • 

 The differential diagnosis  [  1,   2,   4  ]  of Henoch–Schönlein 
purpura should include:

   Thrombocytopenic disease  • 
  Other vasculitis    • 

 There is no cure for this condition but symptomatic treat-
ment  [  1,   2,   4  ]  involves:

   Supportive Care  • 
  Prednisone will decrease abdominal pain/arthritis but will • 
not shorten illness  
  Severe/refractory disease consider cytotoxic agents/• 
plasmapheresis        
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  Fig. 25.1    Endoscopic  fi ndings from a patient with Henoch–Schönlein 
Purpura showing small nonbleeding vasculitic lesions in the ileum 
(Reprinted from Menon et al.  [  3  ] ; with permission)       

  Fig. 25.2    Small bowel wireless capsule endoscopy image showing 
erythematous ulcerated mucosa in the jejunum (Reprinted from Menon 
et al.  [  3  ] ; with permission)       

  Fig. 25.3    An endoscopic view of vasculitic lesions in the sigmoid 
colon in a patient with Henoch–Schönlein Purpura (Reprinted from 
Menon et al.  [  3  ] ; with permission)       
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 Clinical signs and features include:
   Besides dermatologic symptoms, patients most often • 
present with gastrointestinal (GI) symptoms, arthritis, and 
nephropathy  [  1  ]   
  Much more common in children (50% of cases in • 
patients < 5 years old, 75% of cases in patients < 10 years 
old)  [  1  ]   
  Adults more likely to have more severe disease  [  • 1  ] , 
although symptoms are still most often self limited, 
resolving in about 4 weeks  [  2  ]   
  Initially cutaneous manifestation is erythematous macu-• 
lopapular rash with wheal-like spots  [  1  ]   
  In 1–2 days characteristic nonblanching, palpable purpura • 
develops usually starting symmetrically on the legs and 
buttock as lesions no larger than 1 cm in diameter (see 
Fig.  26.1 )  [  1  ]   
  Rash usually fades after 1–2 weeks but can reemerge in • 
another 1–2 weeks and cycle through fading and reemerg-
ing over a year  [  1  ]   
  Twenty percent to 46% (especially patients < age 3 years • 
old) will develop an angioedema of the scalp, eyelids, lips, 
back, dorsal aspects of hands and feet, scrotum, and 
perineum not related to an underlying nephropathy  [  1  ]      

 Pathogenesis of this disease involves autoimmunity, including:
   IgA1 involved and found deposited in affected tissue; • 
noted to have aberrant glycosylation of the hinge region  [  2  ]   
   • b -hemolytic Group A  Streptococcus  is most common 
preceding infection; also see with  Mycoplasma pneumo-
niae , salmonella, parvovirus B,  Streptococcus pyo-
genes , tuberculosis,  Toxocara canus ,  Campylobacter 
jejuni ,  Helicobacter pylori ,  Coxsackie B - 1 , varicella, 
 Yersinia ,  Shigella ,  Entamoeba histolytica , HIV, and 
 Bartonella henselae   [  3  ]   
  Drug precipitants include chlorpromazine, cipro fl oxacin, • 
quinidine, ranitidine, clarithromycin, angiotensin-converting 
enzyme inhibitors, aspirin, carbidopa/levodopa, ampicillin  [  3  ]   
  Environmental causes include insect bites  [  • 3  ]   
  Has been reported in association with malignancy (solid • 
tumors more commonly than hematologic malignancy). 
In adults, consider malignancy workup if no other trigger 
is identi fi ed; should consider workup for metastatic dis-
ease in patients with prior history of malignancy  [  4  ]     

 Histopathological features include:
   Leukocytoclastic vasculitis of small vessels (dermal/post-• 
capillary venules) demonstrating a perivascular and intra-
vascular neutrophilic in fi ltration with leukocytoclasia, 
 fi brinoid necrosis of the involved vessel wall, evidence of 
endothelial cell damage, and extravasated red blood cells 
(see Fig.  26.2 )  [  1  ]   
  Immuno fl uorescence shows IgA1 in vessel walls  [  • 1  ] ; 
minor amounts of C3/C4 and  fi brin also noted  [  3  ]      

 The diagnosis is made using a combination of:
   De fi ned by two or more of:• 
   1.    Palpable purpura not due to thrombocytopenia    
 2.    Age  £  20 years at onset  
   3.    Abdominal pain with or without GI bleeding  
   4.    Biopsy showing a leukocytoclastic vasculitis  [  1,   3  ]       
  Complete blood count; prothrombin time; partial thrombo-• 
plastin time; C-reactive protein; erythrocyte-sedimentation 
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rate; antinuclear antibody test; rheumatoid factor; anti- 
neutrophil cytoplasmic antibodies; C3;C4;IgA; urinalysis  [  1  ]   
  Biopsy: if needed per diagnostic criteria  [  • 1  ]     

 The differential diagnosis should include:
   Thrombocytopenic disease  • 

  Other causes of vasculitis    • 
 Treatment options include:

   supportive Care [  • 1,   3  ]   
  Prednisone will decrease abdominal pain/arthritis but will • 
not shorten illness  [  1–  3  ]   
  Role of systemic steroids for preventing nephritis is con-• 
troversial  [  2  ]   
  Severe/refractory disease consider cytotoxic agents (as • 
cyclophosphamide or azathioprine)/plasmapheresis  [  1,   3  ]         
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  Fig. 26.1    ( a ) Henoch–   Schönlein 
Purpura. ( b ) Palpable purpura on 
the lower legs       

  Fig. 26.2    Henoch–Schönlein Purpura. Vasculitis of small vessels, 
with neutrophils in the vessel wall, karyorrhexis ( white arrow ), and 
extravasated erythrocytes ( black arrow ) (400×)       
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 Pseudoxanthoma elasticum is an autosomal recessive genetic 
disease. Those affected will have fragmentation of elastic 
 fi bers in various tissues throughout the body. The prevalence 
is thought to be about 1:25,000 with a 2:1 female to male 
predominance. 

 The most common gastrointestinal (GI) symptoms include 
 [  1,   2  ] :

   Recurrent acute gastrointestinal hemorrhages in about • 
13% of patients    

 The clinical signs and  fi ndings are  [  1,   2  ] :
   Disease in which elastic  fi bers become calci fi ed and weak; • 
manifests in the second and third decade  
  Pseudoxanthoma elasticum also presents with eye lesions • 
(angioid streaks and other degeneration of the retina) and 
vascular defects, calci fi cation leading to GI bleeds.  
  Imaging may show a nonspeci fi c heterogeneous pattern • 
(see Fig.  27.1 ).  
  Myocardial infarction, cerebral vascular accidents, • 
peripheral vascular disease, and hypertension have been 
reported.  
  Macroscopically, the gastric mucosa may often have simi-• 
lar appearance to the skin with a yellow cobblestone 
appearance, with nodular, raised, yellow submucosal 
lesions. Often there are petechiae and erythema, as well.     
 The pathogenesis is based on a genetic defect  [  3  ] :
   Completely autosomal recessive although there may be • 
some subclinical disease in carriers  

  Hallmark of disease is mineralization of elastic  fi bers  • 
  Mutation is on chromosome 16p in the  • ABCC6  gene 
encoding a membrane transporter  
  Affected gene is mainly expressed in the liver: how that • 
causes disease is unclear  
  There may be a mutation in the gene for  • g -glutamyl car-
boxylase protein that leads to improper activation of 
matrix G1a protein, which prevents improper 
mineralization  
  If the last aspect is true, it may explain coagulopathies • 
seen in pseudoxanthoma elasticum-like disease    

 There are usually no pathological  fi ndings on mucosal biop-
sies. If present, the GI tract can rarely show  [  1  ] :

   Elastic tissue degeneration in the gastric arteries that is • 
evident on biopsy    

 The diagnosis is made by a combination of  [  1,   2,   4  ] :
   Clinical: characteristic skin signs, characteristic ophthal-• 
mologic features, or characteristic histology on biopsy  
  Genetic test is positive in 99% of cases: consider without • 
clinical symptoms if there is a family history    

 The differential diagnosis of pseudoxanthoma elasticum 
should include  [  1,   2,   4,   5  ] :

   End-stage renal disease  • 
  Ehlers–Danlos syndrome  • 
  Anetoderma  • 
  Focal cutaneous elastosis  • 
  Elastosis perforans serpiginosa  • 
  Buschke–Ollendorff syndrome    • 

 The treatment involves  [  1  ] :
   Medical management with proton-pump inhibitors and • 
H2-blockers to try to prevent bleeding  
  Esophagogastroduodenoscopy hemostasis and selective • 
angiography with embolization of the bleeding vessel  
  Surgical resections including total gastrectomy for severe • 
bleeding        
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 Clinical sign and symptoms include:
   Genetic disease in which elastic  fi bers become calci fi ed • 
and weak demonstrating skin manifestations in the second 
or third decade (but occasionally in childhood); serious 
ocular and vascular complications manifest in the third or 
fourth decade of life  [  1  ]   
  Cutaneous lesions start as small (1–5 mm) yellowish pap-• 
ules in a reticular pattern at  fl exural areas (including the 
neck and axilla) associated with cutaneous laxity (see 
Fig.  28.1 )  [  2  ]   
  Cutaneous lesions coalesce into larger plaques of inelas-• 
tic, leathery skin with a yellow hue; skin has a plucked 
chicken/cobblestone appearance  [  3  ]   
  Also can have perforating pseudoxanthoma elasticum • 
with calci fi ed elastic  fi bers extruding from the skin; clini-
cally, these lesions appear as keratotic papules  [  1  ]   
  Pseudoxanthoma elasticum-like disorder also has symp-• 
toms of cutis laxa (laxity of face, neck, trunk) and may 
have a coagulation defect  [  4  ]   
  Pseudoxanthoma elasticum also presents with eye lesions • 
(angioid streaks due to alteration of the elastic  fi bers in 
the retina’s Bruch membrane and subsequent retinal hem-

orrhages leading to central vision loss) and vascular 
calci fi cation leading to GI bleeds, premature myocardial 
infarction, cerebral vascular accidents, peripheral vascular 
disease, and hypertension  [  1,   2  ]   
  More common in women than in men  [  • 1,   2,   4  ]      

 Pathogenesis of this genetic disease involves:
   Autosomal recessive, although may be some subclinical • 
disease in carriers  [  1,   2,   4  ]   
  Hallmark of disease is ectopic mineralization of elastic • 
 fi bers  [  4  ]   
  Mutation is on chromosome 16p in the  • ABCC6  gene for a 
membrane transporter  [  4  ]   
  Affected protein is mainly expressed in the liver; how it • 
causes disease is unclear  
  There may be a mutation in the gene for  • g -glutamyl 
carboxylase (GGCX) protein that leads to improper acti-
vation of matrix G1, a protein that prevents improper 
mineralization  [  4  ] ; mutations in the  GGCS  gene also 
prevent normal  g -glutamyl carboxylation of vitamin 
K-dependent coagulation factors and may explain coag-
ulopathies seen in association with PXE-like skin 
 fi ndings  [  4  ]     

 Histopathological features include:
   Hematoxylin and eosin stain shows within the mid to deep • 
dermis an accumulation of basophilic material that repre-
sents fragmented and calci fi ed elastic  fi bers  [  2  ]  (see 
Fig.  28.2 )  
  Extracellular matrix components of  fi bronectin, vitronec-• 
tin, and proteoglycans are associated with the altered 
elastic  fi bers  [  1,   2  ]   
  Von Kossa stain reveals calcium on elastic  fi bers  [  • 2  ]   
  Verhoeff–van Gieson stain reveals black clumped and • 
irregular elastic  fi bers  [  2  ]      

 The diagnosis is made using a combination of:
   Clinical: characteristic skin signs, characteristic oph-• 
thalmologic features, or characteristic histology on 
biopsy  [  1,   4  ]   
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  Gene test is positive in 99% of cases: consider without • 
clinical symptoms if there is a family history  [  4  ]     

 The differential diagnosis should include:
   End-stage renal disease  • 
   • B -thalassemia/sickle cell disease (PXE phenotype present 
in 20% of patients)  
  Paget’s disease (osteodystrophia deformans)  • 
  Ehlers–Danlos syndrome  • 
  Anetoderma  • 
  Focal cutaneous elastosis  • 
  Elastosis perforans serpiginosa  • 
  Buschke–Ollendorff syndrome  • 
  Aging skin    • 

 Treatment options include:
   Increased surveillance for vascular disease  [  • 1,   2  ]   
  Low calcium diet may help slow progression  [  • 1  ]   
  Avoidance of medications (e.g., nonsteroidal anti-• 
in fl ammatory drugs and aspirin) that might increase 
bleeding risk  [  1,   2  ]   
  Plastic surgery intervention for skin lesions can be per-• 
formed  [  1  ]         
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  Fig. 28.1    Pseudothanthoma elasticum. Pseudothanthomatous yellowish 
papules on the lateral neck give the skin a “plucked chicken” appearance 
(Image courtesy of Steven Brett Sloan, MD)       

  Fig. 28.2    Pseudothanthoma Elasticum. Clumped, calci fi ed elastic 
 fi bers in the dermis (400×)       
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 Ehlers–Danlos syndrome is a group of inherited connective 
tissue disorders caused by a defect in the synthesis of collagen. 
Severity of the disease depends on the mutation inherited. The 
disorder occurs in approximately one in 5,000 births  [  1  ] . 

 Gastrointestinal (GI) signs and  fi ndings include  [  2,   3  ] :
   Epigastric discomfort, hematemesis, melena, abdominal • 
pain, constipation, peritoneal signs  
  In general, Ehlers–Danlos Syndrome is characterized by • 
skin hyperextensibility, joint hypermobility, and wound-
healing abnormalities  
  Type IV (vascular) Ehlers–Danlos is most often associ-• 
ated with GI pathology  
  Type IV has less skin hyperextensibility; major skin  fi nding • 
is very translucent skin with easily visible veins (particu-
larly on the chest); thin faces, pinched nose, and large eyes  
  Common GI pathology includes:• 

   Esophagus: hiatal hernia, esophageal diverticula, mac- –
roesophagus, esophageal rupture with forceful vomiting  
  Gastric: volvulus from adhesions, severe peptic ulcer  –
disease due to mucosal fragility  
  Small intestine: perforation due to studded diverticula  –
on the mesentery border, megaduodenum leading to 
bacterial overgrowth, intramural hematoma, and 
bleeding  
  Colon (see Fig.   – 29.1 )  [  4  ] : perforation (particularly type 
IV disease); rectal prolapse        

 The pathogenesis lies in the speci fi c collagen formation 
defect  [  3,   5  ] :

   Type IV: autosomal dominant disease with mutation in • 
 COL3A1  gene, which codes for type III procollagen; 
patients have quantitative and/or qualitative defects in 
type III collagen ( see  Fig.  29.2 )  [  4  ] .  

  Type I, II: abnormalities of type V and type I collagen • 
inherited in an autosomal dominant pattern; worse clinical 
disease with type I  
  Type III; mutation in  • COL3A1  and/or  TNXB  genes lead-
ing to small joint hyperextensibility (usually mild clinical 
disease) in an autosomal dominant or autosomal recessive 
pattern     

 The pathology may show typical features  [  3,   5  ] :
   Decreased dermal thickness with increased lamellae • 
around dermal blood vessels  
  Increased elastic  fi bers;  fi ner (decreased diameter) and • 
more loosely organized collagen  
  Fibroblasts have dilated endoplasmic reticulum    • 

 The diagnosis is made by considering  [  1–  3,   5,   6  ] :
   Family history of Type IV Ehlers–Danlos  • 
  Four main clinical  fi ndings: rupture of blood vessels or • 
internal organs (arterial rupture, intestinal rupture, uterine 
rupture during pregnancy); striking facial appearance 
(thin lips/philtrum, small chin, thin nose, large eyes); easy 
bruising; translucent skin  
  Also see: acrogeria, hypermobility of small joints, early • 
onset varicose veins, tendon/muscle rupture, arterio-
venous carotid/cavernous sinus  fi stula, pneumothorax, 
chronic joint dislocations, congenital dislocation of the 
hips, talipes equinovarum, gingival recession  
  Cultures of  fi broblasts show abnormal type III collagen • 
production  
  Genetic testing can reveal  • COL3A1  mutation  
  Type I–III Ehlers–Danlos based on clinical  fi ndings of • 
skin hyperextensibility, joint hypermobility, and wound 
healing abnormalities    

 Differential diagnosis of Ehlers–Danlos should include  [  1–  3  ] :
   Neoplasm  • 
  Diverticulitis  • 
  In fl ammatory bowel disease  • 
  Colitis  • 
  Steroid use    • 
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 There is no cure for this disease but treatment includes 
 [  1–  3  ] :

   Symptomatic treatment for GI conditions: H2-antagonists/• 
proton pump inhibitors and antibiotics for those with 
 Helicobacter pylori  to prevent gastric ulcers; laxatives to 
prevent constipation that often leads to perforations 
requiring surgical treatments; anastomosis can lead to 
recurrent perforation and breakdown due to weak  fi brous 
tissue (therefore, perforation may require colectomy); 
surgery is also often complicated by wound dehiscence 
and infection.        
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  Fig. 29.1    Gross appearance of the resected colon from a patient with 
Ehlers–Danlos syndrome. The muscularis propria has abrupt changes in 
thickness, and in some areas, it is practically absent ( large arrows ). In some 
areas, diverticula penetrating through the muscularis propria can be seen 
( small arrows ) (Reprinted from Bläker et al.  [  4  ] ; with permission)       

  Fig. 29.2    A photomicrograph of 
colon sections from a patient 
with Ehlers–Danlos syndrome 
Type IV ( a ). Immunohistochemical 
staining for collagen type III is 
markedly decreased compared to 
a normal control specimen 
( b ) (Reprinted from Bläker et al. 
 [  4  ] ; with permission)       
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 Clinical signs and features include:
   In general, Ehlers–Danlos syndrome is characterized by • 
skin hyperextensibility (see Fig.  30.1 ), joint hypermobil-
ity, and wound healing abnormalities (see Fig.  30.2 )  
  Type IV (vascular) Ehlers-Danlos is the type most com-• 
monly associated with gastrointestinal (GI) pathology  
  Type IV has less skin hyperextensibility. The major cuta-• 
neous  fi nding is very translucent skin with easily visible 
veins particularly on the chest, abdomen, and extremities. 
The most common, and often the  fi rst sign of the disease, 
is pronounced bruising  [  1  ] .  
  Series of patients show that 7–25% of patients experience • 
the  fi rst major complication by age 20 years and more 
than 75% by age 40 years  [  1,   2  ] .      

 Pathogenesis of this disease involves a genetic mutation  [  3  ] :
   Autosomal dominant disease with mutation in  • COL3A1  
gene, which codes for type III procollagen  
  Patients have quantitative and/or qualitative defects in • 
type III collagen    

 Histopathological features include:
   Reticular dermal thickness decreased by one half to three • 
quarters of normal thickness  
  Reticular dermis with loosely organized thin collagen and • 
a relative increase in elastic  fi bers that are shortened and 
fragmented  

  Collagen bundles in subcutaneous septae are thin and • 
decreased  
  In areas of trauma where pseudotumor formation is noted • 
clinically there can be evidence of  fi brosis, with increased 
but  fi ner (decreased in diameter) elastic  fi bers, numerous 
capillaries, and occasional foreign body giant cells  
  Markedly decreased factor XIIIa dermal dendrocytes in • 
the reticular dermis  
  Ultrastructural anomalies of blood vessels have been • 
described including replication of the lamina densa, 
altered dermal arteriolar wall morphology, and dissocia-
tion of vascular smooth muscle cells  
  Fibroblasts have dilated endoplasmic reticulum    • 

 The diagnosis is made using a combination of  [  4,   5  ] :
   Family history of type IV Ehlers–Danlos  • 
  Four main clinical  fi ndings:• 
   1.    Rupture of blood vessels or internal organs (arterial 

rupture, intestinal rupture, uterine rupture during 
pregnancy)  

   2.    Striking facial appearance (thin lips/philtrum, small 
chin, thin nose, large eyes, lobeless ears)  

   3.    Easy bruising  
   4.    Translucent skin       
   Also see: acrogeria (extreme wrinkling and thinness of • 
skin of the dorsal hands and feet), hypermobility of 
small joints, early-onset varicose veins, tendon/muscle 
rupture, arteriovenous carotid/cavernous sinus  fi stula, 
pneumothorax, chronic joint dislocations, congenital 
dislocation of the hips, talipes equinovarum, gingival 
recession  
  Cultures of  fi broblasts show abnormal type III collagen • 
production  
  Genetic testing can reveal  • COL3A1  mutation    

 The differential diagnosis should include:
   Marfan syndrome  • 
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  Loeys–Dietz syndrome  • 
  Cutis laxa syndromes  • 
  Other types of Ehlers–Danlos    • 

 Treatment options include:
   No speci fi c treatment for cutaneous manifestations but • 
preventive measures should be taken including avoidance 
of trauma, contact sports, and heavy exercise; wearing 
protective padding; supplementation with oral vitamin C 
and desamino-D-arginine-vasopressin, which may help to 
decrease bruising  [  6  ] .        
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  Fig. 30.1    Ehlers–Danlos syndrome. Hyperplastic skin       

  Fig. 30.2    Ehlers–Danlos syndrome. Atrophic scars       
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 Gastric cancer consists of primary malignant lesions in any 
part of the stomach. This group is thought to cause about 
800,000 deaths per year worldwide. Unfortunately, this dis-
ease often causes no or nonspeci fi c symptoms in early stages 
and does not manifest itself until late stages are reached. 

 Gastrointestinal (GI) symptoms include  [  1,   2  ] :
   Asymptomatic in early cancers  • 
  Advanced cancer may present with:• 

   Weight loss   –
  Abdominal pain   –
  Nausea, vomiting, anorexia, and early satiety   –
  Upper GI bleeding   –
  Gastric outlet obstruction if the tumors obstruct the  –
pylorus  
  Pseudoachalasia and dysphagia if the tumor involves  –
the cardia       

 Typical clinical signs and  fi ndings are  [  1,   3  ] :
   Gastric cancer can be localized to the stomach (see • 
Fig.  31.1 ) or present with regional spread or metastatic 
disease  
  Cachexia and malnutrition  • 
  Epigastric mass, hepatomegaly, and ascites in advanced • 
cases  
  Sister Mary Joseph’s nodule (spread to the periumbilical • 
area)  
  Virchow’s node (left supraclavicular lymph node • 
involvement)  
  Krukenberg’s tumor (involvement of the ovaries)  • 
  Intestinal obstruction• 

   Paraneoplastic syndromes may occur in the form of  –
skin involvement: acanthosis nigricans, seborrheic 
dermatosis, and pruritus        

 Pathogenesis is likely multifactorial but includes  [  1,   2  ] :
   Several factors increase the risk of gastric cancer • 
such as:

     – Helicobacter pylori  infection  
  Chronic atrophic gastritis, intestinal metaplasia, and  –
dysplasia  
  Genetic factors such as DNA aneuploidy   –
  Family history of gastric cancer   –
  Environmental factors such as high salt intake, salt- –
preserved food, smoking  
  Prior gastric surgery        –

 Typical pathological  fi ndings are  [  1,   2  ] :
   Gross appearance:• 

   Gastric cancer can be polypoid, fungating, ulcerated,  –
depressed, and in fi ltrating lesions (linitis plastica)     

  Microscopic appearance:• 
   Adenocarcinoma is the most common. It can be  –
subclassi fi ed into intestinal, diffuse, papillary, tubular, 
mucinous, signet ring cells ( see  Fig.  31.2 ).  
  Squamous cell   –
  Undifferentiated   –
  Others         –

 The diagnosis is made by considering  [  1,   2  ] :
   Laboratory studies: complete blood count for anemia, • 
abnormal liver function tests, hepatic involvement, nutri-
tional laboratory tests, and tumor markers such as CEA, 
CA19.7, and CA 72.4  
  Esophagogastroduodenoscopy to establish the diagnosis • 
and obtain tissue biopsy  
  Endoscopic ultrasound helps in detecting the depth and • 
extent of the tumor especially, if neoadjuvant treatment is 
planned.  
  Chest radiograph, computed tomography, or magnetic • 
resonance imaging of the chest, abdomen, and pelvis for 
staging    

 The differential diagnosis of gastric cancer should include 
 [  1,   2  ] :

   Esophagitis and esophageal cancer  • 
  Peptic ulcer disease  • 
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  Gastritis  • 
  Gastric lymphoma  • 
  Gastrointestinal stromal tumor    • 

 Treatment involves multiple modalities  [  1,   2  ] :
   Endoscopic mucosal resection and submucosal dis-• 
section: advanced endoscopic techniques for early 
cancers  
  Surgical therapy: depends on tumor location (total • 
 gastrectomy, subtotal gastrectomy, esophagogastrec-
tomy); some centers perform lymph node dissection, 
distal pancreatectomy, splenectomy  
  Chemotherapy/radiation therapy/immunotherapy  [  • 3  ]   
  Speci fi c regimens are given depending on the extent of • 
the cancer  
  Some regimens are used as neoadjuvant therapy to down-• 
stage the cancer before surgery        
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  Fig. 31.1    An endoscopic view of a large, exophytic malignancy in the 
distal stomach. The mass is friable and contains shallow ulcers on the 
surface       

  Fig. 31.2    A photomicrograph of a gastric adenocarcinoma specimen 
showing typical “signet ring” cells ( arrows ). Hematoxylin and eosin 
stain, high power (Image courtesy of Dr. Qian Wu, University of 
Connecticut Health Center, Farmington, CT)       
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 Clinical signs and features include:
   Malignant acanthosis nigricans, sign of Leser–Trélat, and • 
tripe palms are often found together  
  Malignant acanthosis nigricans is rare: in total, world-• 
wide, only 1,000 reported cases  [  1  ] 

   Involves symmetric hyperpigmented plaques with  –
variable amounts of epidermal hypertrophy, creating a 
velvety texture; ranges in color from yellow to gray/
black; often has overlying scaling/papillomas (if exten-
sive then cutaneous papillomatosis)  
  Progressive—generally advances with cancer, begins  –
with increased pigmentation and advances to hypertro-
phy with accentuation of the skin lines; maybe associ-
ated with pruritus  
  Most commonly found on  fl exural areas, posterior neck,  –
or mucosally (particularly the mouth) ( see  Fig.  32.1 )      

  Tripe palms: <100 cases reported, men affected more • 
commonly than women  [  1  ] 

   Condition involves hypertrophy of the palms and soles  –
with papillations creating a velvety, rugose appearance 
often with a yellow hue and exaggeration of the skin 
lines (they can become distorted with extensive epider-
mal hyperkeratosis), associated with clubbing and 
pruritus     

  Leser-Trélat: rare, <100 cases reported worldwide  [  • 1  ] 
   Numerous eruptive seborrheic keratoses on trunk and  –
extremities, possible in Christmas tree like pattern, 
often with pruritus  
  Controversial whether this is a valid sign as both  –
malignancies and seborrheic keratoses are common in 
the elderly (see Fig.  32.1 )     

  In general about 60% of the time these conditions precede • 
diagnosis of cancer, 10% are with diagnosis, and 30% fol-
low diagnosis  [  1  ]   
  Associated with gastric, intestinal, pulmonary, uterine, • 
liver, ovarian, renal, and lymphoproliferative neoplasms; 
malignancies are often aggressive with poor prognosis    

 The differential diagnosis should include:
   Benign acanthosis nigricans  • 
  Nonmalignant causes of seborrheic keratosis: HIV, trans-• 
plants, erythroderma, acromegaly, age  
  Keratoderma    • 

 Pathogenesis of this disease is unclear but hypotheses 
include:

   May be related to release of growth factors (e.g., growth • 
factors tumor necrosis factor alpha [TNF- a ] and epider-
mal growth factor [EGF]) from the neoplasm that act on 
receptors, particularly EGF receptor  [  1  ]     

 Histopathological features include:
   Malignant acanthosis nigricans: hyperkeratosis and • 
papillomatosis with minimal or slight and irregular 
acanthosis; often alternating acanthosis with atrophy; 
none or  occasionally only slightly increased basal layer 
hyper pigmentation (see Fig.  32.2 )  
  Tripe palms: hyperkeratosis, acanthosis, and papillomato-• 
sis; increased dermal mucin with an increased number of 
mast cells can be seen  
  Leser–Trélat, seborrheic keratosis: varying hyperkerato-• 
sis, papillomatosis, acanthosis often with horn pseudo-
cysts (see Fig.  32.3 )      
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 The diagnosis is based on:
   History of malignancy and timing/progression of cutane-• 
ous lesions    

 Treatment options include  [  1  ] :
   Treat underlying malignancy as disease parallels tumor • 
growth  
  Also treat symptoms, particularly pruritus  • 

  Fig. 32.1    ( a ) Acanthosis 
nigricans. ( b ) Seborrheic 
keratoses (Leser-Trélat)       

  Fig. 32.2    Acanthosis nigricans. Hyperkeratosis and basal layer hyper-
pigmentation ( arrow ) (100×)       

  Fig. 32.3    Seborrheic keratosis. Acanthosis and horn pseudocysts 
( arrow ) (200×)       

  Malignant acanthosis nigricans: acitretin and PUVA (pso-• 
ralen and ultraviolet A)  
  Tripe palms: methotrexate, keratolytics, topical steroids  • 
  Leser-Trélat: cryotherapy or local excision of irritating • 
seborrheic keratosis        

   Reference 

    1.    Moore RL, Devere TS. Epidermal manifestations of internal malig-
nancy. Dermatol Clin. 2006;26:17–29.      
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 Hereditary hemorrhagic telangiectasia (HHT), also known 
as Osler–Weber–Rendu disease, is an autosomal dominant 
disorder characterized by abnormal blood vessel formation. 
The incidence is one in 5,000, with  fi ve genetic variants 
 currently recognized. 
 The gastrointestinal symptoms include  [  1  ] :

   Occult bleeding with iron de fi ciency  • 
  Symptomatic bleeding with melena, hematemesis, rectal • 
bleeding (25% of patients >60 Yo)  
  Rarely portal hypertension, biliary disease, hepatic • 
encephalopathy    

 The most common clinical signs and  fi ndings are  [  1,   2  ] :
   80% present as spontaneous epistaxis  • 
  Arteriovenous malformations (AVMs) occur throughout • 
the body including the GI tract (see Figs.  33.1  and  33.2 ), 
lungs, liver, brain/spinal cord  
  Telangiectasia appears in the stomach, small bowel (see • 
Fig.  33.3 ), and colon (see Fig.  33.4 ) in 10–33% of patients 
and can lead to GI bleeding  
  Liver AVMs occur in up to 75% of patients and are mostly • 
asymptomatic; large lesions, however, can present with 
high output heart failure, portal hypertension, biliary dis-
ease, and hepatic encephalopathy        

 The pathogenesis involves a genetic disorder caused by a 
speci fi c mutation  [  1,   2  ] :

   Autosomal dominant mutations: HHT1, mutation in  • ENG  
on chromosome 9; HHT2, mutation in  ACRVL1 / ALK1  on 
chromosome 12; HHT3, mutation on chromosome 5q; 

HHT4, mutation on chromosome 7p; HHT with juvenile 
polyposis, mutation of  SMAD4   
  Mutations lead to aberrant response to transforming • 
growth factor beta (TGF- b ) family signals for 
angiogenesis  
  Ultimately signal errors cause blood vessels to mature • 
inappropriately    

 Typical pathology seen includes  [  1,   2  ] :
   Initially see dilation of post-capillary venules  • 
  Ultimately dilated post-capillary venules enlarge and • 
 connect with arterioles eliminating capillary bed  
  Vessels are often thin-walled and surrounded by  fi brosis  • 
  Changes are in the setting of a perivascular lymphocytic • 
in fi ltrate    

 The diagnosis is made by considering the following  [  2,   3  ] :
   Curaçao criteria: (1) epistaxis; (2) telangiectasias at • 
characteristic sites; (3) visceral AVMs in GI tract/liver/
lungs/brain/spinal cord; (4) family history: de novo 
mutation is rare and the disease has a nearly 100% pen-
etrance by age 40  
  If  • £ 3 of the above, HHT can be diagnosed; if  £ 2, HHT 
can be suspected; if only one, HHT is unlikely  
  In children with a parent who has HHT, cannot rule out • 
HHT until genetic tests con fi rm no mutation  
  Genetic testing reveals mutation in 80–90% of cases    • 

 The differential diagnosis of hereditary hemorrhagic telangi-
ectasia should include  [  2,   3  ] :

   Von Willebrand disease    • 
 There is no cure but treatment generally involves hemostasis 
 [  2,   3  ] :

   Esophagogastroduodenoscopy with photocoagulation or • 
laser coagulation to control bleeding  
  Estrogen/progesterone may reduce the incidence of bleeding  • 
  Only treat symptomatic liver AVM; embolization is not • 
used due to high incidence of liver infarct. Therefore the 
mainstay treatment is liver transplantation        

      Hereditary Hemorrhagic Telangiectasia: 
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  Fig. 33.1    An endoscopic view of telangiectasias in the duodenum of a 
patient with HHT. Rupture of, or trauma to, these structures can lead to 
hemorrhage, the most common GI complication associated with this 
disorder       

  Fig. 33.2    A PillCam view of minute telangiectasias ( arrowheads ) in 
the small bowel of a patient with HHT       

  Fig. 33.3    A PillCam view of multiple telangiectasias in the small 
bowel of a patient with HHT       

  Fig. 33.4    An endoscopic view of telangiectasias of varying sizes 
scattered in the colon of a patient with HHT       
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 Clinical signs and features include:
   Also known as Osler-Weber-Rendu disease  • 
  Eighty percent present as spontaneous epistaxis  [  • 1  ]   
  Arteriovenous malformations (AVMs) occur throughout • 
the body including the gastrointestinal (GI) tract, lungs, 
liver, brain/spinal cord  
  Cutaneous lesions start to appear in adulthood and • 
increase with age  [  1  ]   
  Lesions appear as small macular telangiectasia that are • 
1–2 mm in diameter and blanch  [  1  ]   
  Telangiectasia commonly occur on lips, tongue, palate, • 
face (sun-exposed areas), nares, ears, conjunctiva, chest, 
hands, and feet (see Fig.  34.1 )  [  1  ]   
  Fingertips can develop painful ulcers from the • 
telangiectasia     

 Pathogenesis of this disease involves:
   Autosomal dominant mutations: hereditary hemor-• 
rhagic telangiectasia (HHT)1, mutation in  ENG  on 
 chromosome 9; HHT2, mutation in  ACRVL1 / ALK1  on 
 chromosome 12; HHT3, mutation on chromosome 5q; 

HHT4,  mutation on chromosome 7p; HHT with juve-
nile polyposis, mutation of  SMAD4 ; HHT2 with 
 primary pulmonary hypertension, mutation of  BMPRII  
on chromosome 2  [  2,   3  ]   
  Mutations lead to aberrant response to transform ing • 
growth factor beta (TGF- b ) family signals for 
angiogenesis  
  Ultimately signal errors cause blood vessels to mature • 
inappropriately    

 Histopathological features include:
   Initially see dilatation post-capillary venules  • 
  Ultimately dilated post-capillary venules enlarge and • 
 connect with arterioles eliminating capillary bed  
  Vessels are often thin walled and surrounded by  fi brosis  • 
  A perivascular lymphocytic in fi ltrate may also be noted • 
around involved vessels    

 The diagnosis is made using a combination of:
   Curaçao criteria: (1) epistaxis; (2) telangiectasias at • 
characteristic sites; (3) visceral AVMs in GI tract/liver/
lungs/brain/spinal cord; (4) family history: de novo 
mutation is rare and the disease has a nearly 100% pen-
etrance by age 40  [  4  ]   
  If  • £ 3 of above, HHT can be diagnosed; if  £ 2, HHT is 
suspected; if only 1, HHT is unlikely  
  In children with a parent who has HHT, cannot rule out • 
HHT until genetic tests con fi rm no mutation  [  2  ]   
  Genetic testing reveals mutation in 80–90% of cases    • 

 The differential diagnosis should include:
   Von Willebrand disease    • 

 Treatment options include  [  4  ] :
   Mostly cosmetic for cutaneous lesions  • 
  Long-pulsed Nd: YAG (neodymium-doped yttrium alu-• 
minum garnet) laser is effective  
  Skin grafts effective for painful ulcerations on • 
 fi ngertips        

      Hereditary Hemorrhagic Telangiectasia: 
Dermatological Features       

     Liam   Zakko      ,    Justin   Finch       ,    Marti   J.   Rothe      , 
and    Jane   M.   Grant-Kels                 

  34

    L.   Zakko   (*)
     Yale Department of Internal Medicine ,  Yale New Haven Hospital ,
  New Haven ,  CT 06510 ,  USA  
  e-mail:  liam.zakko@yale.edu  

     J.   Finch   •     M.  J.   Rothe   •     J.  M.   Grant-Kels  
     Department of Dermatology , 
 University of Connecticut Health Center ,
  21 South Road ,  Farmington ,  CT   06030 ,  USA     
e-mail:   fi nch@uchc.edu; rothe@uchc.edu; grant@uchc.edu   



84 L. Zakko et al.

   References 

    1.    Ward SK, Roenigk HH, Gordon KB. Dermatological manifesta-
tions of gastroenterological disorders. Gastroenterol Clin N Am. 
1998;27:615–36.  

    2.    Sharathkumar AA, Shapiro A. Hereditary haemorrhagic telangi-
ectasia. Haemophilia. 2008;14:1269–80.  

    3.    Shlovin CL. Hereditary haemorrhagic telangiectasia: patho-
physiology, diagnosis, and treatment. Blood Rev. 2010;24:203–19.  

    4.    Dupis-Girod S, Bailly S, Plauchu H. Hereditary hemorrhagic 
telangiectasia: from molecular biology to patient care. J Thromb 
Haemost. 2010;8:1447–56.      

  Fig. 34.1    Hereditary hemorrhagic 
telangiectasia. ( a ) Telangiectasia 
of the oral mucosa. (Image 
courtesy of Jeff Shornick, MD.) 
( b ) Telangiectasia of the palms 
(Image courtesy of the New York 
University Image Collection)       
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 Peutz–Jeghers syndrome is a genetic disease characterized 
by the development of benign hamartomatous polyps in the 
gastrointestinal (GI) tract and macules on the lips and oral 
mucosa. The incidence rate is not clear. 
 GI symptoms include  [  1,   2  ] :

   Bleeding, anemia, abdominal pain  • 
  More severe: intussusception, obstruction, infarct    • 

 Clinical signs and  fi ndings should include  [  1,   2  ] :
   Characteristic “hamartoma” polyps found in the small • 
bowel (90%) and colon (50%) ( see  Fig.  35.1 )  [  3  ]   
  Symptoms from polyps arise in 33% of patients by age • 
10 years and 50% by age 20 years  
  Mucocutaneous hyperpigmented macules that develop in • 
early childhood  
  Extent of cutaneous lesions is not associated with the • 
extent of polyps  
  It is not clear if polyps increase risk of cancer or if insta-• 
bility in the mucosa does  
  Patients with Peutz–Jeghers syndrome do appear to be at • 
higher risk for esophageal, gastric, small bowel, colorec-
tal, pancreatic, lung, prostate, breast, and female repro-
duction carcinomas     

 The pathogenesis is based on a genetic defect  [  1,   2  ] :
   Autosomal dominant mutation in the  • STK11  gene at 
 chromosome 19p13.3  
   • STK11  is a tumor suppressor gene that acts during G1 
cell-cycle and with p53 in apoptosis  
   • STK11  is also involved in Wnt signaling for cell polarization 
and cell metabolism/energy homeostasis    

 The pathology includes  [  1,   2  ] :

   Polyps: frond-like epithelial component with cystic • 
gland dilation extending into the submucosa/muscularis 
propria. Smooth muscles extend into the polyp fronds 
( see  Fig.  35.2 )  
  Small bowel polyps may demonstrate “pseudoinva-• 
sion” but lack cytological atypia seen in truly invasive 
lesions     

 Diagnosis is made by considering the following  [  1,   2,   4  ] :
   Clinical diagnosis if  • £  one of the following true: (1)  ³  
three histologically con fi rmed Peutz–Jeghers polyps; 
(2) any Peutz–Jeghers polyps in an individual with a 
family history of Peutz–Jeghers; (3) characteristic muco-
cutaneous pigmentation in an individual with a family 
history of Peutz–Jeghers; (4) any Peutz–Jeghers polyps 
in an individual with the characteristic mucocutaneous 
pigmentation  
  Genetic testing reveals  • STK11  mutation in 94% of those 
with a clinical diagnosis    

 The differential diagnosis should include  [  1–  3  ] :
   Canada-Cronkite  • 
  Carney complex  • 
  Cowden’s  • 
  Laugier-Hunziker  • 
  Leopard syndrome    • 

 There is no cure for this disease but treatment should 
include  [  1,   2  ] :

   Mainstay of GI treatment is surveillance  • 
  Colonoscopy recommended at age eight, then every • 
3 years if signi fi cant polyps are found, and at age 18, and 
then every 3 years if no polyps, and then after age 
50 every 1–2 years due to a rapidly increasing risk for 
colon cancer after this age  
  Video capsule endoscopy starting at age 8 (or earlier if • 
symptoms). If polyps are found, repeat every 3 years; if 
not, can repeat again at age 18 and then every 3 years  
  No proven bene fi t to screening for other malignancies • 
beyond routine health screening  

      Peutz–Jeghers Syndrome: 
Gastrointestinal Features       

     Liam   Zakko                

  35

    L.   Zakko   (*)
     Yale Department of Internal Medicine ,  Yale New Haven Hospital ,
  20 Yale street ,  New Haven ,  CT 06510 ,  USA     
  e-mail:  liam.zakko@yale.edu   



86 L. Zakko

  Clean sweep polypectomy should be performed if patient • 
has had severe symptoms from a polyp requiring surgical 
intervention        
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  Fig. 35.1    An endoscopic view of a sessile polyp, stained with indigo 
carmine, 20 mm in diameter in the ileum of a patient with Peutz–Jeghers 
syndrome (Reprinted from Hosogi et al.  [  3  ] ; with permission)       

  Fig. 35.2    A photomicrograph of a section of a resected ileal polyp 
showing a mixture of hyperplastic glandular epithelium with prominent 
branching of the thick smooth muscle bundles characteristic of Peutz–
Jeghers polyps.  Inset  shows a higher magni fi cation. Hematoxylin and 
eosin staining (Reprinted from Hosogi et al.  [  3  ] ; with permission)       
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 Clinical signs and features include:
   Mucocutaneous hyperpigmented macules that develop in • 
early childhood  [  1  ]   
  Melanocytic pigmented macules 1–5 mm in size (“freck-• 
les”) on vermillion border of lips (see Fig.  36.1 ), buccal 
mucosa, labial mucosa, palate, tongue, distal  fi ngers, toes, 
nostrils, perianal area, dorsal and volar hands and feet  [  2  ]   
  Some will diminish with age but those around mouth in • 
particular will persist  [  2,   3  ]   
  Other signi fi cant clinical  fi nding is numerous small intes-• 
tine hamartomatous polyps  
  Extent of cutaneous lesions is not associated with the • 
extent of polyps  [  3  ]      

 Pathogenesis of this disease involves:
   Autosomal dominant mutation in the  • STK11  gene at chro-
mosome 19p13.3  [  2  ]   
   • STK11  is a tumor suppressor gene that acts during G1 cell 
cycle and with p53 in apoptosis  [  2  ]   

   • STK11  is also involved in cell metabolism/energy 
homeostasis and in Wnt signaling for cell polariza-
tion  [  2  ]   
  Cutaneous pigment may be caused by an in fl ammatory • 
block to melanin migration from melanocyte to keratino-
cyte  [  2  ]     

 Histopathological features include:
   Increased melanin predominantly in basal cell layer  [  • 2  ]   
  Slight melanocytic hyperplasia at the dermoepidermal • 
junction  [  1  ]   
  Melanophages in the super fi cial dermis  [  • 1  ]     

 The diagnosis is made using a combination of:
   Clinical diagnosis if greater than one of the following • 
present  [  1,   2  ] :

     – ³ 3 histologically con fi rmed Peutz-Jeghers gastrointes-
tinal (GI) hamartomatous polyps  
    – ³ 1 Peutz-Jeghers GI polyps in an individual with a 
family history of Peutz-Jeghers  
  Characteristic mucocutaneous pigmentation in an indi- –
vidual with a family history of Peutz-Jeghers  
    – ³ 1 Peutz-Jeghers GI polyps in an individual with the 
characteristic mucocutaneous pigmentation     

  Genetic testing reveals  • STK11  mutation in 94% of those 
with a clinical diagnosis  [  2  ]     

 The differential diagnosis should include:
   Canada-Cronkite  • 
  Carney complex  • 
  Cowden’s  • 
  Laugier-Hunziker  • 
  Leopard syndrome    • 

 Treatment options include:
   • Cosmetic interactions for cutaneous lesions, often with-
out good results  [  1  ]   
  Q-switched ruby laser and  fi ltered intense pulse light laser • 
may offer best results  [  1  ]         
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  Fig. 36.1    Peutz-Jeghers syndrome. Melanotic macules of the oral 
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 Cowden’s syndrome is a rare hereditary condition 
 affecting about one per 200,000 people in the United 
States  [  1  ] . 

In terms of gastrointestinal (GI) symptoms, most indi-
viduals are asymptomatic and pathology is found inciden-
tally   when present, the most common GI signs and 
 fi ndings are  [  1  ] :

   Polyps, predominantly in the colon (see Fig.  • 37.1 ), but 
also in the stomach (see Fig.  37.2 ), small bowel, and 
esophagus (see Fig.  37.3 )  [  2  ]   
  Forty percent of individuals have GI  fi ndings, but this is • 
likely an underestimate as asymptomatic individuals 
rarely get a full work up. Some studies have estimated 
up to 85% of individuals have GI involvement  
  A possible pathognomonic lesion for the disease is glyco-• 
gen acanthosis of the esophagus  
  Syndrome also includes increased risk of breast/thyroid/• 
endometrial cancer       

 From genetic studies, the pathogenesis of Cowden’s syn-
drome is based on  [  3  ] :

   Autosomal dominant disease with mutation of  • PTEN  gene 
on chromosome 10q23.3  
   • PTEN  codes for a tumor suppressor gene that regulates 
the P13K/AKT/mTDR pathway  
  After a second hit to the function,  • PTEN  gene protein 
in cells undergo increased phosphorylation leading to 
changes in the cell cycle, metabolism, translation, 
growth, migration, invasion, angiogenesis, and 
apoptosis    

 The characteristic pathologic features are benign but the 
condition is associated with the development of malig-
nancies  [  3  ] :

   Glycogen acanthosis of the esophagus: epidermal hyper-• 
plasia with increased glycogen deposits  [  3  ]   
  Polyps: mostly hamartomatous but can also have hyper-• 
plastic, in fl ammatory, juvenile, leiomyomatous, lipoma-
tous, lymphoid, and neuromatous    

 To make a diagnosis, certain criteria need be ful fi lled  [  4,   5  ] :
   Three-generation family history of malignancy can be • 
helpful  
  Clinical criteria: any pathognomonic lesions; 2+ major • 
lesions, with one being macrocephaly; 1+ major and 3+ 
minor, or 4+ minor  
  Pathognomonic lesions: Lhermitte-Duclos disease (LDD), • 
a cerebellar tumor; 6+ facial papules with 3+ being trichil-
emmomas; cutaneous facial papules with oral mucosal 
papillomatous lesions; oral mucosal  papillomatosis and 
acral keratosis; 6+ palmoplantar keratosis  
  Major criteria: breast carcinoma; nonmedullary thyroid • 
carcinoma; endometrial carcinoma; macrocephaly  
  Minor criteria: thyroid lesions, mental retardation, GI • 
hamartomas,  fi brocystic disease of the breast, lipomas, 
 fi bromas, genitourinary (GU) tumors (especially renal cell 
carcinoma), GU structural abnormalities, uterine  fi broids  
  If a direct relative has Cowden’s syndrome, then a diagno-• 
sis can be made with: 1+ major criteria, 2+ minor criteria, 
history of Bannayan-Riley-Ruvalcaba syndrome  
  More than 80% of patients will have a detectable  • PTEN  
mutation    

 Other conditions associated with the development of GI 
polyps should be considered in the differential diagnosis 
 [  4,   5  ] :

   Juvenile polyposis syndrome  • 
  Viral warts  • 
  Darier’s disease  • 
  Tuberous sclerosis  • 
  Neuro fi bromatosis    • 
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 There is no treatment for the condition:
   Screening for malignancy is the most important • 
treatment  
  GI lesions are noteworthy for helping make the diagnosis • 
so that appropriate screening can occur        
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  Fig. 37.1    An endoscopic view of hamartomatous polyps of the colon 
(Reprinted from Coriat et al.  [  2  ] ; with permission)       

  Fig. 37.2    An endoscopic view of hamartomatous polyps of the stomach 
(Reprinted from Coriat et al.  [  2  ] ; with permission)       

  Fig. 37.3    An endoscopic view of acanthosis of the esophagus, scattered 
white papules on the esophageal mucosa (Reprinted from Coriat et al.  [  2  ] ; 
with permission)       
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 The skin manifestations of Cowden’s syndrome include three 
common lesions (see Fig.  38.1 )  [  1,   2  ] : 
    1.    Facial trichilemmomas: 1–5 mm diameter,  fl esh-colored, 

 fl at-topped or elongated verrucous papules in periorofa-
cial and centrofacial distribution  

    2.    Papillomatous papules: small, smooth,  fl esh-colored pap-
ules on labial, gingival, palatal surfaces leading to a cob-
blestone appearance; also occur on face and pressure-points 
(palmar/plantar surfaces) where they tend to be more 
translucent, hard papules  

    3.    Acral keratoses:  fl esh-colored,  fl at-topped, rough papules 
on the dorsum of the hands or feet that resemble common 
warts; can be pits if small or microplaques/papules if 
larger

   Less common skin manifestations include lipomas, • 
hemangiomas (associated with related Bannayan-Riley-
Ruvalcaba syndrome), scrotal tongue, neuromas  [  2  ]   
  Syndrome also includes increased risk of breast/thy-• 
roid/endometrial cancer and gastrointestinal (GI) 
hamartomatous polyps  [  1–  4  ]         

 The pathogenesis of this genetic disease involves:
   Autosomal dominant disease with mutation of  • PTEN  gene 
that codes for a tumor-suppressor gene that regulates the 
P13K/AKT/mTOR pathway  [  3,   4  ]   

  Mutations of the  • PTEN  gene causes increased phosphory-
lation leading to changes in the cell cycle, metabolism, 
translation, growth, migration, invasion, angiogenesis, 
and apoptosis  [  4  ]     

 The histopathological features of Cowden’s syndrome 
include  [  2  ] :

   Trichilemmomas: benign hamartomatous lesions of the • 
outer root sheath of hair follicles  [  3  ] ; demonstrates papil-
lated and endophytic epithelial hyperplasia with clear 
cell differentiation and overlying hyperkeratosis (see 
Fig.  38.2 )  
  Acral keratosis: discrete foci of epidermal hyperplasia • 
with orthokeratosis  [  1  ]   
  Papillomatous papules: papillomatous epidermal hyper-• 
plasia with hyperkeratosis or dermal  fi bromas  [  1  ]      

 Because there are several similar syndromes, it has been rec-
ommended that the diagnosis be made using a combination 
of  [  1,   3,   4  ] :

   Three-generation family history of malignancy  • 
  Clinical criteria:• 

   Pathognomonic mucocutaneous lesions; or –
     – ³ 2 major criteria, with one being macrocephaly or 
adult Lhermitte-Duclos disease (LDD); or  
  1 major and   – ³ 3 minor; or  
    – ³ 4 minor         

   Pathognomonic lesions:• 
   LDD: a dysplastic gangliocytoma of the cerebellum   –
  Skin changes including –

      o ³ 6 facial papules with  ³ 3 being trichilemmomas, or  
  Cutaneous facial papules with oral mucosal papil- o
lomatous lesions, or  
  Oral mucosal papillomatosis and acral keratosis, or   o
    o ³ 6 palmoplantar keratosis        

  Major criteria: breast carcinoma; nonmedullary thyroid • 
carcinoma; endometrial carcinoma; macrocephaly; LDD  
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  Minor criteria: thyroid lesions, mental retardation, GI • 
hamartomas,  fi brocystic disease of the breast, lipomas, 
 fi bromas, genitourinary (GU) tumors (especially renal 
cell carcinoma), GU structural abnormalities, uterine 
 fi broids  
  If a direct relative has Cowden’s syndrome, make diagno-• 
sis with:  ³ 1 major criteria,  ³ 2 minor criteria, history of 
Bannayan-Riley-Ruvalcaba Syndrome  
  >80% of patients will have a detectable  • PTEN  mutation    

 The differential diagnosis should include other entities asso-
ciated with polyposis:

   Juvenile polyposis syndrome  • 
  Viral warts  • 
  Darier’s disease  • 
  Tuberous sclerosis  • 
  Neuro fi bromatosis    • 

 Treatment options include a variety of ablative measures:
   Cutaneous lesions can be treated with carbon dioxide • 
laser ablation, surgical excision, electrosurgery, cryother-
apy, dermabrasion, or topical 5- fl uorouracil for cosmetic 
reasons  [  1  ]   
  Rapamycin may have a role in preventing progression of • 
lesions  [  1  ]   
  Screening for malignancy is the most important treatment • 
 [  1,   3,   4  ]         
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  Fig. 38.1    ( a ) Skin-colored 
warty facial papules (Image 
courtesy of Yale Residency 
Collection). ( b ) Acral keratoses. 
( c ) Cobblestone tongue       

  Fig. 38.2    Trichilemmoma, displaying downward lobular growth of epi-
dermis, comprising clear glycogen- fi lled keratinocytes ( white arrow ) with 
overlying hyperkeratosis ( black arrow ) (20×). Hematoxylin and eosin       
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 Behçet’s syndrome causes gastrointestinal (GI) manifesta-
tions in 3–26% of patients and is more common in patients 
from Asia than from the Middle East or the Mediterranean 
region  [  1  ] . 
 GI features include:

   Anorexia, diarrhea, abdominal pain, bloody stools, • 
abdominal masses, small bowel obstructive symptoms  
  More severe: intestinal stenosis, perforation, persistent • 
bleeding    

 Clinical signs and  fi ndings in Behçet’s Syndrome include  [  2  ] :
   Punched-out ulcers are the most common GI  fi nding, • 
found most often in the ileum, then the cecum ( see  
Fig.  39.1a )  [  3  ] , then the rest of colon ( see  Fig.  39.1b )  [  4  ] ; 
ileocecal ulcers have a tendency to perforate  
  Hallmark is recurrent aphthous ulcers; also skin  fi ndings • 
of genital ulcers, papulopustular acne-like rash, nodular 
rashes (erythema nodosum-like and super fi cial 
thrombosis)  
  Also manifestations in the eyes, musculoskeletal system, • 
joints, pulmonary vessels, heart, and central nervous 
system     

 The mechanism of pathogenesis of this condition are not 
well understood, but there is evidence for an immune-medi-
ated vasculitis  [  1,   2  ] :

   Vasculitis of all-sized vessels, although some lesions • 
appear to lack vasculitis (especially papulopustular rash)  
  Associated with human leukocyte antigen (HLA)-B51 • 
and with populations along the Old Silk Road  
  Immune complex-mediated reaction in the endothelium is • 
suggested by some pathology  

  Possible role of streptococci or herpes simplex virus 1 • 
with protein homolog leading to autoimmune reaction    

 The pathological features are not speci fi c and include  [  1,   2  ] :
   Ulcers with in fl ammatory cell in fi ltrate consisting of neu-• 
trophils, lymphocytes, plasma cells, and eosinophils ( see  
Fig.  39.2 )  
  Blood vessels with  fi brinoid necrosis and perivascular • 
in fi ltrates     

 The diagnosis is made by endoscopic and pathologic  fi ndings 
 [  1,   2  ] :

   Complete blood count may show increased white blood • 
count; C-reactive protein and erythrocyte sedimentation 
rate may be slightly elevated  
  May have increased serum immunoglobulins and • 
complement  
  Negative rheumatoid factor/antineutrophil cytoplasmic • 
antibodies /antinuclear antibodies/anti-cardiolipin  
  Colonoscopy/endoscopy to identify and biopsy gastroin-• 
testinal lesions  
  Clinical diagnosis (91% sensitive; 96% speci fi c): recur-• 
rent oral ulceration (3 times/12 months) with two or more 
of (1) recurrent genital ulcers; (2) eye lesions; (3) skin 
lesions; (4) pathergy    

 The differential diagnosis should include  [  1,   2  ] :
   Reactive arthritis/seronegative arthropathy/in fl ammatory • 
arthropathy  
  In fl ammatory bowel disease/sarcoidosis/multiple sclerosis  • 
  Venereal disease/HIV/enteroviruses  • 
  Steven Johnson syndrome  • 
  Vogt-Koyanagi-Harada syndrome  • 
  Other vasculitides    • 

 There is no cure for this condition but treatment can alleviate 
symptoms  [  1,   2  ] :

   Treatment similar to Crohn’s disease with 5-aminosali-• 
cylic acid, 6-mercaptopurine, corticosteroids, methotrexate, 
azathioprine, thalidomide, interferon- a , tumor necrosis 
factor- a  inhibitors  [  3  ] .        
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  Fig. 39.1    ( a ) An endoscopic view of an ulcer in Behçet’s syndrome 
involving the cecum (Reprinted with permission from Hassard et al. 
 [  3  ] ). ( b ) An endoscopic view of a deep punched-out ulcer due to 

Behçet’s syndrome in the transverse colon (Reprinted with permission 
from Kram et al.  [  4  ] )       

  Fig. 39.2    ( a ) Low-power photomicrograph of a colonic biopsy showing 
distorted crypt architecture and mixed in fl ammatory in fi ltrate in Behçet’s 
syndrome involving the colon (Reprinted with permission from Hassard 
et al.  [  3  ] ). ( b ) High-power photomicrograph of a colonic biopsy showing 
an in fl ammatory in fi ltrate consisting of neutrophils, lymphocytes, and 
eosinophils.  Arrow  indicates  fi brinoid necrosis and perivascular in fi ltrates 
(Reprinted with permission from Hassard et al.  [  3  ] )       
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 Clinical signs and features include:
   Hallmark is recurrent aphthous ulcers: three types: minor • 
(<10 mm) ( see  Fig.  40.1 ), major (>10 mm; more painful 
and more likely to scar), herpetiform  [  1  ]   
  Oral ulcers are usually the earliest manifestation of • 
disease and may be the only symptom for many 
years  
  The disease usually  fi rst presents during the third decade • 
of life and affects males and females equally  [  2  ]   
  Genital ulcers occur in 57–93% of patients (see • 
Fig.  40.1 ) and subside after weeks and recur in days to 
months  [  1  ]   
  Ulcers affect the scrotum rather than the glans penis and • 
the labia minora and majora  [  2  ]   
  Large genital ulcers may scar while small ulcers usually • 
do not  
  Extragenital cutaneous ulcerations occur in 3% of patients, • 
recur, and resemble aphthous ulcers  [  1  ]   
  Nodular eruptions are present in 50%of patients and man-• 
ifest as erythema nodosum (EN)-like and super fi cial 
thrombosis  [  2  ]   
  Super fi cial thrombosis differs from the EN-like rash in • 
that it appears to move from day to day along the vein; it 
is also associated with deep vein thrombosis  
  Pathergy is also commonly present (papulopustular for-• 
mation 24–48 h after a needle is inserted into the dermis)  

  Also there maybe manifestations in the eyes, musculosk-• 
eletal system, joints, pulmonary vessels, heart, central 
nervous system, and gastrointestinal tract     

 Pathogenesis of this disease involves:
   Vasculitis of all sized vessels, although some lesions • 
appear to lack vasculitis (especially papulopustular rash)  
  Associated with human leukocyte antigen (HLA)-B51 • 
and with populations along the Old Silk Road in the 
Middle East and Central Asia  
  Immune complex-mediated reaction in the endothelium is • 
suggested by some pathology  
  Possible role of streptococci or herpes simplex virus-1 • 
with protein homolog leading to autoimmune reaction  
  T helper-17 and interleukin-17 pathways are active  [  • 3  ]     

 Histopathological features include:
   Early skin lesions: leukocytoclastic vasculitis or neutro-• 
philic vascular reaction ±  fi brinoid necrosis/thrombosis of 
postcapillary venules  
  Older lesions: lymphocytic vasculitis  • 
  Aphthous lesions demonstrate exuberant granulation tis-• 
sue ( see  Fig.  40.2 )  
  Papulopustular rash: resembles acne; need to look for • 
vasculitis  
  Erythema nodosum (EN)-like lesions have vasculitis/• 
vascular reaction unlike classic EN plus evidence of 
septal panniculitis  
  Pathergy-induced lesions demonstrate leukocytoclastic • 
vasculitis     

 The diagnosis is made using a combination of:
   Complete blood count may show increased white blood • 
count; C-reactive protein and erythrocyte sedimentation 
rate may be slightly elevated  
  May have increased serum immunoglobulin and com-• 
plement  
  Negative rheumatoid factor/antineutrophil cytoplasmic • 
antibodies/antinuclear antibodies/anti-cardiolipin  
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  Clinical diagnosis (91% sensitive; 96% speci fi c): recur-• 
rent oral ulceration (at least three episodes in a single 
year) with two or more of (1) recurrent genital ulcers; (2) 
eye lesions; (3) skin lesions; (4) pathergy  [  4  ]     

 Treatment options include  [  5  ] :
   Topical antimicrobial agents, sucralfate, corticosteroids, • 
pimecrolimus or tacrolimus  
  Moderate genital ulcers/nodular lesions: systemic corti-• 
costeroids in combination with colchicine ± benzathine 
penicillin  

  Severe disease: azathioprine, thalidomide (but can exac-• 
erbate nodular disease), dapsone, pentoxifylline, metho-
trexate, cyclosporine, interferon- a , tumor necrosis 
factor- a  inhibitors, rituximab    

 The differential diagnosis should include:
   Reactive arthritis/seronegative arthropathy/in fl ammatory • 
arthropathy  
  In fl ammatory bladder disease/sarcoidosis/multiple sclerosis  • 
  Venereal disease/HIV/enteroviruses  • 
  Herpes simplex  • 
  Stevens Johnson syndrome  • 
  Vogt-Koyanagi-Harada syndrome  • 
  Other vasculitis        • 
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  Fig. 40.1    Behçet’s syndrome. 
( a ) Aphthous ulcer. ( b ) Genital 
ulcer       

  Fig. 40.2    A photomicrograph of a skin biopsy of an aphthous ulcer. 
Mucosal ulceration ( black arrows ) with a predominantly neutrophilic 
in fi ltrate visible on high power. Hematoxylin and eosin stain ( white 
arrow ;  inset ) (40×;  inset  400×)       
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 Gardner’s syndrome is genetic disease characterized by ade-
nomatous polyps of the gastrointestinal (GI) tract associated 
with tumors outside of the colon. Failure to remove the colon 
results in a very high risk of cancer. 

 GI symptoms include  [  • 1  ] :
   Rectal bleeding, anemia  • 
  Change in bowel habits (constipation or diarrhea)  • 
  Abdominal pain  • 
  Palpable abdominal masses  • 
  Weight loss    • 

 Clinical signs and  fi ndings include  [  1  ] :
   Variant of familial adenomatous polyposis  • 
  Classically, hundreds to thousands of polyps throughout • 
the colon. Polyps begin to develop as intramucosal nod-
ules in early childhood in the rectosigmoid colon. By ado-
lescence, they have spread throughout the colon. Fifty 
percent develop adenomas by age 15, 95% by age 35  
  70% to 80% of tumors occur on the left side of the colon  • 
  26% percent to 61% develop gastric fundic polyps and • 
25% show dysplasia, a few of which progress to cancer  
  90% develop adenomatous polyps in the duodenum (see • 
Figs.  41.1 ,  41.2  and  41.3 ) and periampullary region by the 
age of 70. These can progress to bowel cancer, which is the 
third leading cause of death in these patients     
  Polyps in the gastrointestinal tract, skull/mandible osteo-• 
mas, dental abnormalities (multiple unerupted teeth), des-
moids tumors, and congenital hypertrophy of the retinal 
epithelium bilaterally  
  Skin manifestations include epidermoid cysts, lipomas, • 
sebaceous cysts, and  fi bromas which may be the  fi rst clin-
ical signs    

 Pathogenesis is due to  [  2  ] :
   Mutation of  • APC  gene on chromosome 5q21  
   • APC  codes for a tumor suppressor protein that regulates 
 b -catenin, thus playing a role in Wnt signaling. Unregulated 
 b -catenin leads to differences in cell proliferation, 
migration, differentiation, and apoptosis    

 The pathology associated with the disease is  [  1,   3  ] :
   Adenomatous polyps are essential to differentiating the • 
disorder from other polyposis syndromes    

 The diagnosis is made by considering a combination of 
factors  [  1,   3  ] :

   Family history of colon cancer in 70–75% of patients  • 
  Physical examination revealing extracolonic manifestations  • 
  GI symptoms of pain and occult/chronic lower GI • 
bleeding  
  If above are present, then con fi rm with colonoscopy and • 
genetic testing  
  Classify duodenal lesions by Spigelman criteria    • 

 The differential diagnosis of Gardner’s syndrome should 
include  [  1–  4  ] :

   Peutz-Jeghers syndrome  • 
  Familial juvenile polyposis  • 
  Lynch syndrome  • 
  Hereditary mixed polyposis syndrome  • 
  Lymphoid disease  • 
  Turcot’s syndrome    • 

 Treatment is not curative but should include  [  1–  4  ] :
   Proctocolectomy with an ileal pouch—anal anastomo-• 
sis—in children can defer with screening to adulthood; 
avoid subtotal colectomy because of colorectal cancer 
risk in remaining rectal tissue; if subtotal colectomy is 
obtained, should get screening of remaining rectal mucosa 
every 6 months  
  Duodenal adenomatosis is challenging as the number of • 
lesions leads to a high risk of scarring and structuring 
of the ampulla. Surgical options should be considered 
though appropriate timing and technique are unclear. 
De fi nite consideration should be made in patients with 
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Spigelman stage III and IV lesions or a family history of 
duodenal cancer        
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  Fig. 41.1    Endoscopic view of a duodenal polyp in a patient with 
Gardner’s syndrome. A small polyp is circled (Image courtesy of 
Connecticut Gastroenterology Institute)       

  Fig. 41.2    Duodenal adenoma. A photomicrograph of the biopsy of a 
polyp from a patient with Gardner’s syndrome. Dysplastic features of 
crowded, hyperchromatic nuclei of a tubular adenoma can be appreci-
ated. Hematoxylin and eosin stain; low-power magni fi cation (Image 
courtesy of Connecticut Gastroenterology Institute)       

  Fig. 41.3    Typical endoscopic view of multiple duodenal polyps 
( arrows ), one of which has been biopsied where there is a small amount 
of hemorrhage (Image courtesy of Connecticut Gastroenterology 
Institute)       
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 Clinical signs and features include:
   Variant of familial adenomatous polyposis  • 
  Clinically presents with polyps in the gastrointestinal tract • 
(GI), skull/mandible osteomas, dental abnormalities (mul-
tiple impacted or unerupted teeth),  fi bromas, desmoid 
tumors, and congenital hypertrophy of the retinal epithe-
lium bilaterally  [  1  ]   
  First sign is often epidermoid cysts, which can present • 
about 10 years before the polyps (see Fig.  42.1 )  [  2  ]   
  Cysts appear just before puberty on the face, extremities, • 
and scalp  
  Cysts are usually asymptomatic but can present with pru-• 
ritus, in fl ammation, and rupture  
  Other skin manifestations include lipomas and • 
leiomyomas  
  Colonic polyps are associated with increased risk of colon • 
cancer     

 Pathogenesis of this disease involves a genetic mutation:
   Autosomal dominant; usually one parent involved  • 
  Mutation of  • APC  (adenomatous polyposis coli) gene on 
chromosome 5q21  

   • APC  codes for a tumor suppressor protein that regulates 
 b -catenin, thus playing a role in Wnt signaling  [  2  ]   
  Cutaneous manifestations may be due to increased • 
 b -catenin causing cilia dysfunction leading to cyst forma-
tion  [  3  ]     

 Histopathological features include:
   Epidermoid cyst is a cyst lined by squamous epithelium • 
with a granular layer and  fi lled with lamellated keratinous 
material (see Fig.  42.2 )  
  Dermoid cyst can also show hair follicles and sebaceous • 
glands as well as eccrine and/or apocrine glands in the 
wall of the cyst and fragments of hairs within the contents 
of the cyst  
  Pilomatricoma (see Fig.  • 42.3 ) is a benign follicular tumor 
composed of well-circumscribed islands of basophilic 
cells and shadow cells (anucleate epithelial cells) within 
the lower dermis; granulomatous in fl ammation and focal 
calci fi cation are often identi fi ed      

 The diagnosis is made using a combination of:
   Family history of colon cancer in 70–75% of patients  • 
  Physical examination revealing extracolonic manifes-• 
tations  
  GI symptoms of pain and occult/chronic lower GI • 
bleeding  
  If above, then con fi rm with colonoscopy and genetic • 
testing    

 The differential diagnosis should include:
   Peutz-Jeghers syndrome  • 
  Familial juvenile polyposis  • 
  Lynch syndrome  • 
  Hereditary mixed polyposis syndrome  • 
  Lymphoid disease  • 
  Turcot syndrome    • 

 Treatment options include  [  4  ] :
   Epidermoid cysts, if not infected, can be treated with • 
intralesional triamcinolone injections  
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  Infected epidermoid cysts can be treated with surgical • 
incision and drainage followed by antistaphylococcal 
antibiotics        
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  Fig. 42.1    Gardner syndrome. Multiple epidermal inclusion cysts 
(Image courtesy of Yale Residency Collection)       

  Fig. 42.2    Epidermal inclusion cyst. Cyst lined by squamous epithe-
lium with a granular layer ( white arrow ), containing lamellated keratin 
in the lumen ( black arrow ) (10×;  inset  200×)       

  Fig. 42.3    Pilomatricoma. Circumscribed nodule ( inset , 20×) compris-
ing islands of shadow cells devoid of nuclei ( long black arrow ), 
calci fi cation ( white arrow ), keratinous debris, and shards of ossi fi cation 
( short black arrow ) (200×)       
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 Klippel–Trenaunay–Weber syndrome is a congenital condi-
tion characterized by a failure of blood or lymph vessels to 
form properly. There is ongoing discussion about the 
classi fi cation of this disease as it has clinical overlap with 
several other diseases. 

 Gastrointestinal (GI) symptoms include  [  1,   2  ] :
   Hematochezia: the most common GI complaint  • 
  Occult to severe and fatal bleeding; recurrent episodes  • 
  Visceral organ involvement can occur  • 
  Splenic hemangioma can spontaneously rupture, leading • 
to internal bleeding    

 GI clinical signs and  fi ndings are  [  1,   2,   4  ] :
   Klippel–Trenaunay–Weber syndrome consists of a triad of• 

   Varicose veins   –
  Port-wine stain   –
  Bony and soft tissue hypertrophy all tissues of the  –
involved limb     

  Parkes–Weber syndrome variant includes arteriovenous • 
 fi stulas  
  GI involvement up to 20% of patients ( see  Fig.  • 43.1 )  
  Rectum and colon are the most common sites followed by • 
the jejunum and the esophagus  
  Hematochezia from arteriovenous malformations, varices • 
due to internal iliac system obstruction, or portal 
hypertension  
  Hematuria from genitourinary involvement  • 
  Visceral organ involvement     • 

 The pathogenesis is not completely clear but appear to 
involve  [  3  ] :

   A congenital syndrome  • 
  Most are sporadic but recent reports exist of autosomal • 
dominant inheritance  

  Genetic defects in angiogenic factors regulation    • 
 The pathology will show  [  1,   3  ] :

   Arteriovenous malformations  • 
  Mucosal polypoid nodules and masses with abundant • 
vasculature    

 The diagnosis is made by  [  4–  6  ] :
   Physical diagnosis of the affected limb can be suf fi cient  • 
  Multiple imaging modalities to con fi rm diagnosis and eval-• 
uate anatomy of the vasculature; computed tomography, 
magnetic resonance imaging, venography, and 
arteriography  
  For GI involvement, endoscopy  • 
  Interventional angiography    • 

 The differential diagnosis should include  [  1,   4,   5  ] :
   Osler–Weber–Rendu disease  • 
  Portal colopathy and enteropathy  • 
  Blue Rubber Bleb nevus syndrome  • 
  Kasabach–Merritt syndrome    • 

 Treatment should involve  [  4  ] :
   Endoscopic therapeutic intervention (thermal)  • 
  Angiographic (embolization)  • 
  Surgical exploration and correction of the vascular • 
malformation  
  Surgical resection if the involved bowel segment • 
(rectum)        
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  Fig. 43.1    Hemangiomas in the duodenum in a patient with Klippel-
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 Clinical signs and features include:
   Classic triad:• 

   Boney/soft tissue hypertrophy: increased length and/or  –
girth of limb, affecting at least one extremity; presents 
with slight  fi ndings at birth but becomes much more 
evident with continually imbalanced growth during 
 fi rst few years of life  [  1  ]   
  Cutaneous capillary malformations: usually port wine  –
stains, red to purple plaques, which may or may not 
blanch, in a dermatomal distribution limited by the 
midline ( see  Fig.  44.1 ); usually on the same side as the 
affected limb but on other areas of the skin as well, and 
rarely occur in the bone, pleura, spleen, bladder  [  1  ]   
  Varicosities/venous malformations: often with persis- –
tent lateral embryologic veins; 60–80% have large lat-
eral incompetent vein on affected leg (vein of Servelle 
 [  2  ] ); these may develop cellulitis, hemorrhage, throm-
bus leading to pulmonary embolism, stasis dermatitis, 
stasis ulcerations, thrombophlebitis  [  1  ]       

  Associated with hip dislocation, scoliosis, syndactyly, • 
hypoplasia of lymph system resulting in lymphedema  [  1  ]   
  Parkes–Weber syndrome: classic triad with clinically • 
apparent arteriovenous  fi stula  [  1  ]   
  No sex or ethnic predilection  [  • 3  ]     

 Pathogenesis of this disease is unclear but hypotheses 
include:

   No clear chromosomal or gene linkage, all cases appear-• 
ing to be sporadic  [  2  ]   
  Some hypotheses  [  • 2  ] :

   Congenital spinal cord anomaly with autonomic  –
 dysfunction of growth control  
  Disturbed vasculogenesis   –
  Generalized mesodermal defects   –
  Genetic mosaicisms        –

 Histopathological features include:
   Vascular malformations: tortuous vascular channels of • 
varying size and shape, lined by a continuous endothe-
lium, and surrounded by an abnormal complement of 
mural cells  [  2  ]   
  Cutaneous capillary malformations (port wine stains): • 
dilated capillary blood vessels in super fi cial dermis of the 
skin; when the lesions become nodular, deeper vessels in 
the dermis and subcutis are also dilated; cavernous heman-
gioma or arteriovenous malformation may also be associ-
ated with deeper lesions.  [  2,   3  ]     

 The diagnosis is made using a combination of:
   Two major features (one from group A and at least one • 
from group B)  [  2  ] 

   Group A: congenital vascular malformations: cutane- –
ous malformations (including port wine stains); venous 
malformations: hypoplasia or aplasia of veins, persis-
tence of fetal veins, varicosities, hypertrophy, tortu-
osity, and valvular malformations; arteriovenous 
malformations; lymphatic malformations  
  Group B: disturbed growth of bone length or girth;  –
 disturbed growth of soft tissue in length or girth (hyper-
trophy [frequent] or hypotrophy [rare])       

 The differential diagnosis should include:
   Parkes–Weber Syndrome  • 
  Chuvash polycythemia Proteus syndrome  • 
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  Bannayan–Riley–Ruvalcaba syndrome  • 
  Maffucci syndrome  • 
  Stewart–Bluefarb syndrome    • 

 Treatment options include:
   Capillary malformations: if symptomatic lesions or if • 
port wine stains on face and neck, then use pulse dye 
lasers  [  1  ]   
  Varicose veins: compression stockings  [  • 1  ]   
  When lower limb discrepancy is >2 cm, stapling epiphys-• 
iodesis of knee cartilage can be performed to delay growth 
of the longer limb  [  4  ]         
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  Fig. 44.1    Klippel-Trenaunay-Weber syndrome. Geographic-patterned 
vascular malformation with ipsilateral limb hypertrophy       
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 Tuberous sclerosis is a genetic disease characterized by 
nonmalignant tumor growth in all organs due to the inacti-
vation of tumor growth suppressors. The current prevalence 
is thought to be one in 12,500  [  1  ] . Gastrointestinal (GI) 
symptoms  [  2,   3  ]  include:

   Usually asymptomatic  • 
  Rectal bleeding  • 
  Constipation    • 

 Typical clinical signs and  fi ndings  [  2,   3  ]  are:
   Rectal bleeding  • 
  Hamartomatous polyps, most commonly in colon (see • 
Fig.  45.1 ) and rectum, can also be found in the stomach 
( see  Fig.  45.2 )  [  4  ]   
  Papillomas in GI tract  • 
  Oral and gingival  fi bromas  • 
  Esophageal mucosal protrusions  • 
  Hepatic angiomyolipomas  • 
  Epilepsy  • 
  Mental retardation      • 

 The pathogenesis is based on a genetic defect  [  5  ] :
   Mutations that inactivate  • TSC1  (hamartin) gene on chro-
mosome 9 or  TSC2  (tuberin) gene on chromosome 16, 
resulting in impaired tumor suppression    

 The pathology  [  5,   6  ]  of polyp biopsies shows:
   Gross: semispherical, whitish polyps ( see  Fig.  • 45.2 )  
  Histological: hyperplastic mucosa with an excess • 
of smooth muscle  fi bers in the stroma ( see  Figs.  45.3  
and  45.4 )      

 The diagnosis  [  5,   6  ]  is made by considering a number of 
criteria:

   Laboratory tests: complete blood count, electrolytes, liver • 
enzymes, DNA testing to identify mutations in  TSC1  and 
 TSC2  genes  
  Studies: colonoscopy,  fl exible sigmoidoscopy, barium • 
enema, computed tomography/magnetic resonance imag-
ing brain, renal ultrasound, echocardiogram  
  Clinical diagnosis• 

   De fi nite: two major features or one major feature plus  –
two minor features  
  Probable: one major feature plus one minor feature   –
  Possible: one major feature or two or more minor  –
features  
  Major features –

   Facial angio fi bromas or forehead plaque  • 
  Nontraumatic ungual or periungual  fi bromas  • 
   • ³ 3 hypomelanotic macules (ash leaf spots)  
  Shagreen patch (connective tissue nevus)  • 
  Multiple retinal nodular hamartomas  • 
  Cortical tuber  • 
  Subependymal nodule  • 
  Subependymal giant cell astrocytoma  • 
  Cardiac rhabdomyoma, single or multiple  • 
  Lymphangiomyomatosis  • 
  Renal angiomyolipoma     • 

  Minor features –
   Multiple dental enamel pits  • 
  Hamartomatous rectal polyps  • 
  Bone cysts  • 
  Cerebral white matter radial migration lines  • 
  Gingival  fi bromas  • 
  Nonrenal hamartoma  • 
  Retinal achromic patch  • 
  “Confetti” skin lesions  • 
  Multiple renal cysts          • 
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 The differential diagnosis of tuberous sclerosis should 
include other polyposis syndromes  [  4,   5  ] :

   Familial adenomatous polyposis  • 
  Gardner syndrome  • 
  In fl ammatory bowel disease  • 
  Peutz–Jeghers syndrome  • 
  Cowden disease    • 

 The treatment involves  [  5,   6  ] :
   Symptomatic (i.e., stool softener for constipation)  • 
  Polypectomy  • 
  Rapamycin        • 

  Fig. 45.1    A colonoscopic view of multiple hamartomatous polyps 
seen in tuberous sclerosis       

  Fig. 45.2    Endoscopic  fi ndings in a patient with tuberous sclerosis. 
Diffusely scattered whitish polyps on the fundic mucosa representing 
hamartomatous gastric polyps (From Kim et al.  [  4  ] ; with permission)       

  Fig. 45.3    A photomicrograph showing immunochemical staining of 
smooth muscle actin. Smooth muscle  fi bers are prominent in the lamina 
propria extending up to the surface epithelium. (100×) (From Kim et al. 
 [  4  ] ; with permission)       

  Fig. 45.4    Smooth muscle bundles between fundic glands in the lamina 
propria (H and E stain, 100×) (From Kim et al.  [  4  ] ; with permission)       
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 Clinical signs and features include:
   Neurocutaneous syndrome: variable phenotype characterized • 
by the development of multiple hamartomas throughout 
the body  [  1  ]   
  Classically presents with seizures, mental retardation, • 
facial angio fi bromas (this triad is found in only 29% of 
cases)  [  1  ]   
  Incidence is about 1:6,000–1:10,000, although it is hard • 
to calculate as individuals with mild or asymptomatic dis-
ease may never be diagnosed  [  1  ]   
  Manifests in the brain (cortical tubers, subendymal • 
nodules, and giant cell astrocytomas leading to seizures 
and mental retardation), kidney (angiomyolipoma), lung 
(lymphangiomyomatosis), heart (rhabdomyoma), and eyes 
(retinal hamartomas)  [  1  ]   
  Cutaneous features are present in nearly 100% of patients • 
and include  [  1  ] :

   Facial angio fi bromas: red to pink papules/nodules with  –
a smooth, glistening surface, symmetrically and bilat-

erally distributed over the centrofacial areas sparing 
the central upper lip and appearing at 2–5 years of age 
in 75–85% of patients and may grow rapidly during 
puberty ( see  Fig.  46.1 )  
  Large hypomelanotic macules (ash leaf spot): 1–2 cm  –
in diameter lesions that occasionally are more round 
or polygonal than “leaf” shaped; these are often the 
earliest visible signs of the condition as usually 
present at birth; they are present on 97% of affected 
persons  
  Confetti-like lesions: 1–3 mm white macules, sym- –
metrically distributed over the extremities and appear 
in adulthood in about 3% of cases; Shagreen patches 
and plaques present in 50% of cases, increase in num-
ber and size with age, and are found on the dorsal body, 
especially the lumbosacral area. These have a rough 
texture resembling an orange peel  
  Ungual/periungual  fi bromas:  fi rst develop at puberty,  –
affect 15% of cases, and appear as red/skin-colored 
papules that arise from the lateral nail grove, plate, and 
folds; forehead  fi brous plaques: yellow to brown to 
skin-colored large, soft, doughy plaques with variable 
size and shape that may appear at any age and affect 
nearly 20% of patients ( see  Fig.  46.1 )        

 Pathogenesis of this genetic disease involves:
   Autosomal dominant inheritance, although two thirds of • 
cases are from sporadic mutation  [  1  ]   
  Two tuberous sclerosis genes:  • TSC2 : 16p13.3 (more 
severe phenotype);  TSC1 : 9q34  
  Two proteins—tuberin and hamartin—form a tight • 
binding relationship that regulates cell growth and 
tumor genesis by inhibiting mTOR, a cell cycle regu-
lating protein, GAP portion of  TSC1 / TSC2  protein is 
the site of mutations that results in tuberous sclerosis 
(TS)  [  1  ]     
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 Histopathological features include:
   Ash leaf spots: melanocytes normal in number but decreased • 
pigmentation (decrease in dopamine response); melano-
somes in both melanocytes and keratinocytes are decreased 
in size and associated with less melanization  [  1  ]   
  Angio fi bromas: atrophic sebaceous glands with dermal • 
 fi brosis and capillary dilation with large stellate  fi broblasts 
and occasional multinucleated giant cells; elastic  fi bers 
reduced or absent ( see  Fig.  46.2 )  [  1  ]   
  Forehead  fi brous plaque similar to angio fi bromas with • 
more sclerotic collagen in concentric layers around atro-
phic pilosebaceous follicles  [  1  ]   
  Ungual/periungual  fi bromas: similar to angio fi bromas  [  • 1  ]   
  Shagreen patch: connective tissue hamartoma with dense • 
bands of collagen and variable adipose tissue, smooth 

muscle, cutaneous appendages without increased vascu-
larity; elastic tissue usually fragmented, clumped, and 
reduced  [  1  ]      

 The diagnosis is made using a combination of:
   Clinical: de fi nite TS, two majors features or one major • 
and two minor; probable TS, one major and one minor; 
possible TS, one major or more than two minor  [  1  ]   
  Major criteria: facial angio fi bromas or forehead plaques; • 
nontraumatic ungual/periungual  fi broma; hypomelanotic 
macule (3+); shagreen patch; multiple retinal nodular 
hamartomas; cortical tubers; subependymal nodule; sub-
ependymal giant cell astrocytoma; cardiac rhabdomyoma; 
lymphangiomatosis; renal angiomyolipoma  
  Minor criteria: multiple randomly distributed pits in den-• 
tal enamel; hamartomatous rectal polyps; bone cysts; 
cerebral white matter radial migration lines; gingival 
 fi bromas; nonrenal hamartomas; retinal achromic patch; 
“confetti” skin lesions; multiple renal cysts  
  Molecular genetic testing will be positive in 75–80% of • 
cases; can help rule out parents as having disease when 
children have a spontaneous mutation  [  1  ]     

 The differential diagnosis should include:
   Sporadic skin tumors (e.g., angio fi broma, collagenoma)  • 
  Multiple endocrine neoplasia, type 1  [  • 1  ]   
  Vitiligo  • 
  Nevus anemicus  • 
  Nevus depigmentosus    • 
 Treatment options include:
   Neuroimaging, electroencephalography (EEG), renal • 
ultrasound, chest computed tomography followed by sur-
gical intervention if indicated  [  1  ]   

  Fig. 46.1    Tuberous sclerosis. ( a ) Adenoma 
sebaceum, presenting clinically as red papules 
clustered on the central face; ( b ) Koenen 
tumors appear as a periungual skin-colored 
papule on the  fi ngers or toes       

  Fig. 46.2    Tuberous sclerosis. Histologically, both adenoma sebaceum 
and Koenen tumors are angio fi bromas. Note the dome-shaped papule 
with dilated vessels ( white arrow ) and collagen  fi bers oriented concen-
trically around follicles and vertically near the epidermis ( black arrows ) 
(20×)       
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  Facial angio fi bromas that dis fi gure: cryosurgery, curet-• 
tage, dermabrasion, chemical peeling, excision, laser 
therapy  [  1  ]   
  Rapamycin orally may have a role in decreasing lesions • 
by stabilizing mTOR  [  1  ]         
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 Churg-Strauss syndrome (CSS) is characterized by small- and 
medium-vessel vasculitis frequently associated with asthma. 
This autoimmune disease affects the lungs, gastrointestinal 
(GI) system, peripheral nerves, heart, skin, and kidneys. 

 GI symptoms include  [  1,   2  ] :
   Abdominal pain (59%), diarrhea (33%), bloody stools • 
(18%), ileus, nausea, anorexia, odynophagia, ischemic 
bowel disease    

 Clinical signs and  fi ndings include  [  1,   2  ] :
   Systemic and pulmonary small and medium vessel vascu-• 
litis, tissue and peripheral hypereosinophilia, and extravas-
cular granulomas, which occur in the presence of severe 
asthma  
  Diagnosis usually made at about age 50 with an incidence • 
of 1.3–6.8 per million of the general population and an 
incidence of 34.6–67 per million in asthmatics  
  Stage I (prodromal) begins in the second or third decade • 
of life with allergic rhinitis, nasal polyposis, sinusitis, and 
asthma  
  Stage II (eosinophilic phase) increased peripheral eosino-• 
phils that in fi ltrate the organs (lungs, GI tract)  
  Stage III (vasculitic) systemic vasculitis  • 
  GI symptoms occur in 33% of patients (fourth most com-• 
mon site of involvement after lungs, skin, and peripheral 
nervous system)  
  GI disease most commonly involves ulcers in the small • 
intestine  [  3  ]  or colon  [  4  ]  with rare perforating ulcers 
( see  Fig.  47.1 )  [  5  ]  in either (perforation is more common 
in the small intestine); endoscopy often shows acute 
serosal in fl ammation, hemorrhage, and marked adhe-
sions with deep ulcers intervening with edematous areas  

  Congestive esophagitis  [  • 6  ] , liver abscesses  [  7  ] ,  cholecystitis 
 [  8  ] , serosal disease with eosinophilic ascites  
  GI (like cardiac involvement) is a poor prognostic • 
indicator     

 The pathogenesis is not entirely clear but there are several 
hypotheses  [  1,   9  ] :

   Strong association with asthma, atopy, increased eosino-• 
philia, heightened T-cell immunity, and antineutrophil 
cytoplasmic antibodies (ANCA) increase suggests an 
autoimmune mechanism is likely  
  Appears possible infectious, foreign, or autoantigen initi-• 
ates the Th-2 response leading to rhinosinusitis, asthma, 
then eosinophilic in fi ltration of vessels and organs  
  Strong association with anti-asthma medications particu-• 
larly antileukotriene receptor antagonists  
  Forty percent are ANCA-positive and 90% of those with • 
positive ANCA have perinuclear ANCA; those with posi-
tive ANCA are more likely to have a vasculitis pattern 
with increased renal involvement, neuropathy, alveolar 
hemorrhage, increased heart and lung disease, and 
increased  fi brinoid degeneration/necrosis  
  It is controversial whether asthma medications cause CSS • 
or whether these medications make it possible to taper 
steroid doses, thus unmasking CSS; steroids may lead to 
 fi brinoid changes in vessels that lead to acute ulcers and 
perforation  
  Ischemic ulcers may also be caused by eosinophilic • 
in fi ltration of GI mucosa    

 The pathology often shows  [  1,   9  ] :
   Leukocytoclastic vasculitis involving small- and medium-• 
sized arteries and veins  
  Necrotizing granulomas in the interstitium and perivascu-• 
lar regions ( see  Fig.  47.2 )  
  Prominent regions of necrosis  • 
  Eosinophilic in fi ltration     • 

 The diagnosis is made based on  [  1,   9  ] :
   New onset of four of the following: asthma, peripheral • 
blood eosinophilia (>10% of total leukocyte count), 
mono- or polyneuropathy, paranasal sinus abnormalities, 
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eosinophilia in tissues on biopsy, migratory pulmonary 
in fi ltrates  
  Chapel Hill criteria: “eosinophil-rich and granulomatous • 
in fl ammation involving the respiratory tract and necrotiz-
ing vasculitis affecting small to medium sized vessels 
associated with asthma and eosinophilia”  [  9  ] ; the prob-
lem with this criteria is that it relies on biopsy character-
istics that rarely exist at the same time  
  For GI involvement, abdominal  fi lms may show gaseous • 
distension of the small intestine  

  Angiography may show irregularities of vessel walls and • 
disruption of arteries, suggesting vasculitis    

 The differential diagnosis of CSS should include  [  1,   9  ] :
   Asthma  • 
  Hypereosinophilia syndromes (eosinophilic gastroenteritis)  • 
  Other causes of vasculitis (polyarteritis nodosa, Wegner’s • 
granulomatosis)    

 There is no cure for this disease. However, treatment may 
include  [  1,   9  ] :

   Corticosteroids and cyclophosphamide to induce • 
remission  
  Use corticosteroids with azathioprine or methotrexate for • 
maintenance  
  Refractory disease-consider mycophenolate, in fl iximab, • 
etanercept, rituximab, intravenous immunoglobin, inter-
feron- a , mepolizumab, omalizumab        

   References 

    1.    Ahn E, Luk A, Chetty R, Butany J. Vasculitis of the gastrointestinal 
tract. Semin Diagn Pathol. 2009;26:81–2.  

    2.    Baldini C, Jalarico R, Della Rossa A, Bobardieri S. Clinical mani-
festations and treatment of Churg-Strauss syndrome. Rheum Dis 
Clin North Am. 2010;36:527–43.  

    3.    Murakami S, Misumi M, Sakata H, et al. Churg-Strauss syndrome 
manifesting as perforation of the small intestine: report of a case. 
Surg Today. 2004;34:788–92.  

    4.    Kim YB, Choi SW, Park IS, et al. Churg-Strauss syndrome with 
perforating ulcers of the colon. J Korean Med. 2000;15:585–8.  

    5.    Venditti D, Balassone V, Ielpo B, et al. Bowel perforations in a 
patient affected by Churg-Strauss syndrome under high-dose ste-
roid treatment: will alternative drugs reduce risk of surgery? 
Rheumatol Int. 2011;31:1239–41.  

    6.    Mir O, Nazal EM, Cohen P, et al. Esophageal involvement as an 
initial manifestation of Churg-Strauss syndrome. Presse Med. 
2007;36:57–60.  

    7.    Sinico RA, Bottero P. Churg-Strauss angiitis. Best Pract Clin 
Rheumatol. 2009;23:355–66.  

    8.    Suzuki M, Nabeshima K, Miyazaki M, et al. Churg-Strauss syn-
drome complicated by colon erosion, acalculous cholecystitis, and 
liver abscesses. World J Gastroenterol. 2005;11:5248–50.  

    9.      Szczeklik W, Jakiela B, Adamek D, Musial J. Cutting edge issues 
in Churg-Strauss syndrome. Clin Rev Allerg Immunol. 
2013;44:39–50.      

  Fig. 47.1    Computed tomography image showing pneumoperitoneum 
( arrow ) due to colonic perforation in a patient with Churg-Strauss syn-
drome treated with corticosteroids (From Venditti et al.  [  5  ] ; with 
permission)       

  Fig. 47.2    A photomicrograph showing extravascular granulomas in a 
specimen of resected colon from a patient with Churg-Strauss syn-
drome. Hematoxylin and eosin stain, high power (From Venditti et al. 
 [  5  ] ; with permission)       
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 Clinical signs and features include:
   Systemic and pulmonary small and medium vessel vascu-• 
litis, tissue and peripheral hypereosinophilia, and extravas-
cular granulomas, which occur in the presence of severe 
asthma  
  Diagnosis usually made at about age 50 with an incidence • 
of 1.3–6.8 per million of the general population  [  1  ]  and an 
incidence of 34.6–67 per million in asthmatics  [  2  ]   
  Stage I (prodromal) begins in the second or third decade • 
of life with allergic rhinitis, nasal polyposis, sinusitis, and 
asthma  
  Stage II (eosinophilic phase) increased peripheral eosino-• 
phils that in fi ltrate the organs (eosinophilic pneumonia, 
eosinophilic gastroenteritis)  
  Stage III (vasculitic) systemic vasculitis  • 
  Most frequently involved systems involve peripheral ner-• 
vous system in 65–76%, lungs in 51–65%, and skin in 
52–57%  [  1  ]   
  Skin changes occur in one half to two thirds of patients • 
and include nonthrombocytopenic palpable purpura (most 
common), occasional nodules, papules, petechiae, urti-

caria, and livedo of the extremities/trunk  [  2  ]  (see 
Fig.  48.1 )  
  Peripheral nervous system disease is usually mononeuri-• 
tis multiplex but symmetrical peripheral neuropathy can 
develop     

 Pathogenesis of this disease involves:
   Unknown although strong association with asthma, atopy, • 
eosinophilia, heightened T-cell immunity, and positive 
antineutrophil cytoplasmic antibodies (ANCA) suggests 
autoimmune disorder is likely  [  3  ]   
  Appears as though infectious, foreign, or autoantigen ini-• 
tiates the Th-2 response, leading to rhinosinusitis, asthma, 
then eosinophilic in fi ltration of vessels and organs  [  2  ]   
  Strong association with anti-asthma medications particu-• 
larly anti-leukotriene receptor antagonists  [  2  ]   
  Controversial whether asthma medications cause Churg–• 
Strauss syndrome (CSS) or whether these medications 
make it possible to taper steroid doses, thus unmasking 
CSS  [  3  ]   
  Forty percent are positive ANCA and 90% of those with • 
positive ANCA are perinuclear ANCA; those with posi-
tive ANCA are more likely to have a vasculitis pattern 
with greater incidence of renal involvement, neuropathy, 
alveolar hemorrhage, and  fi brinoid degeneration/necro-
sis; heart and lung disease (excluding alveolar hemor-
rhage) are more likely in ANCA-negative patients  [  2  ]     

 Histopathological features include:
   Eosinophilic in fi ltrates within the dermis  • 
  Extravascular granulomas ( see  Fig.  • 48.2 )  
  Leukocytoclastic vasculitis involving small and medium • 
sized vessels ( see  Fig.  48.2 )     

 The diagnosis is made using a combination of  [  2  ] :
   New onset of four of the following: asthma, peripheral • 
blood eosinophilia (>10% of total leukocyte count), 
mono- or polyneuropathy, paranasal sinus abnormalities, 
eosinophilia in tissues on biopsy, migratory pulmonary 
in fi ltrates  
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  Chapel Hill criteria: “eosinophil-rich and granulomatous • 
in fl ammation involving the respiratory tract and necrotiz-
ing vasculitis affecting small to medium sized vessels 
associated with asthma and eosinophilia”  [  2  ] ; a problem 
with this criteria, however, is that it relies on biopsy char-
acteristics that rarely exist at the same time    

 The differential diagnosis should include:
   Asthma  • 
  Hypereosinophilia syndromes  • 
  Other causes of vasculitis    • 

 Treatment options include  [  2,   4  ] :
   Corticosteroids and pulse cyclophosphamide to induce • 
remission  
  Use corticosteroids with azathioprine or methotrexate or • 
cyclosporine for maintenance  

  Refractory disease consider mycophenolate, in fl iximab, • 
etanercept, rituximab, intravenous immunoglobin, inter-
feron-alpha, mepolizumab, omalizumab, plasma exchange        
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  Fig. 48.1    Churg–Strauss syndrome. Necrotic papules on the elbow 
(Image courtesy of Yale Residency Collection)       

  Fig. 48.2    Churg–Strauss syndrome. Extravascular necrotizing granu-
loma (400×) (Image courtesy of Yale Residency Collection)       
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 Ulcerative colitis is an in fl ammatory bowel disease likely due 
to an autoimmune process. In North America, the prevalence 
of this disease is 1 per 1000, with a bimodal distribution of 
age of onset in the second and sixth decade of life  [  1  ] . 

 The gastrointestinal (GI) symptoms include  [  1,   2  ] :
   Intermittent diarrhea mixed with blood and mucous, more • 
than ten episodes per day in severe disease  
  Intermittent rectal bleeding  • 
  Tenesmus  • 
  Abdominal cramping    • 

 The most common clinical signs and  fi ndings are  [  1,   2  ] :
   Initially limited to rectum/distal colon in 33%, extending • 
proximally to the left colon in 33%, pancolitis in the 
remaining 33%  
  Fevers to 39.5 °C in severe disease  • 
  Anemia requiring transfusion  • 
  Macro-ulcerations  • 
  Pseudopolyps  • 
  Oral aphthous ulcers  • 
  Iritis, uveitis, episcleritis  • 
  Seronegative arthritis, sacroiliitis  • 
  Erythema nodosum, pyoderma gangrenosum  • 
  Primary sclerosing cholangitis    • 

 The pathogenesis is not entirely clear but possibilities include 
 [  1,   2  ] :

   Likely components of autoimmune disease, and genetics  • 
  Stress and environmental contributions    • 

 The pathology of mucosal biopsies can show  [  1,   3  ] :
   Gross: continuous colonic involvement with ulceration • 
(see Fig.  49.1 ), loss of vascular markings, petechiae, exu-
dates, friability, and hemorrhage  
  Histological: distorted crypt architecture, crypt abscesses, cryp-• 
titis (see Fig.  49.2 ), in fl ammatory cells in the lamina propria      

 The diagnosis is made with a combination of  [  1–  4  ] :
   Established with history and endoscopic  fi ndings  • 
  Con fi rmed with histology on colonic biopsy  • 
  Complete blood count, electrolytes, erythrocyte sedimen-• 
tation rate, C-reactive protein, liver function tests  
  Stool culture    • 

 The differential diagnosis of ulcerative colitis should include 
 [  1–  4  ] :

   Crohn’s disease  • 
  Radiation colitis  • 
  Ischemic colitis  • 
  Infectious etiologies including • Escherichia coli ,   Shigella , 
 Campylobacter ,  Salmonella , and sexually transmitted diseases    

 Medical therapy does not cure the condition but offers symp-
tomatic and ameliorative relief and includes  [  1–  4  ] :

   5-aminosalicylic acid rectally and/or orally  • 
  Rectal steroids, oral steroids if no response  • 
  Azathioprine, 6-mercaptopurine  • 
  In fl iximab, cyclosporine    • 

 Colectomy in steroid refractory disease offers de fi nitive cure 
of the disease.     

      Ulcerative Colitis: Gastrointestinal 
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  Fig. 49.1    An endoscopic view of showing multiple colonic mucosal 
ulcers in a patient with active ulcerative colitis       

  Fig. 49.2    A photomicrograph of a colonic mucosal biopsy from a 
patient with active ulcerative colitis. The increased edema and damage 
to the walls of the crypts ( arrow on the right ) as well as crypt abscesses 
seen as collections of in fl ammatory cells within crypts ( right arrow ). 
Hematoxylin and eosin; high power       
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 Clinical signs and features include:
   Four clinical varieties  [  • 1  ] :

   Classical: painful deep ulcer with a violaceous, under- –
mined border and necrotic, purulent center; can start as 
papule and progress to ulcer (see Fig.  50.1 )  
  Pustular: painful, sterile pustule with no ulcerative  –
progression  
  Bullous: presents as a tense bulla that rapidly pro- –
gresses to an ulcer  
  Vegetative: super fi cial ulcer that progresses to a vege- –
tative/exophytic lesion     

  Seventy percent of lesions on lower extremity  [  • 1  ] , but can 
be at any skin location (often peristomal)  [  2  ]   
  Often exhibits pathergy  [  • 1,   2  ]   
  Among patients with ulcerative colitis, 0.5–20% develop • 
pyoderma gangrenosum (PG) usually during a  fl are  [  1,   2  ]   
  Of those with PG, 33% have in fl ammatory bowel disease • 
(IBD)  [  2  ]      

 Pathogenesis of this disease is unclear but hypotheses include:
   Appears to be related to autoantibodies that cross react • 
between gut antigens and cytokeratins  [  1  ]   

  Disease is most often seen with ulcerative colitis, but also • 
seen with Crohn’s, leukemia, myelodysplastic syndrome, 
monoclonal gammopathies, rheumatoid arthritis  [  1  ]     

 Histopathological features include:
   A neutrophilic dermatitis  [  • 1  ]   
  Biopsy  fi ndings are dependent on the stage of the • 
disease  [  2  ]   
  Classically histological  fi ndings are characterized by a • 
dense diffuse neutrophilic in fi ltrate of the dermis, cen-
tral necrotizing ulceration; features of acute folliculitis, 
 fi brinoid blood vessel changes (vasculitis), perivascular 
lymphocytic in fi ltrates, and  fi brosis may be seen depen-
dent on site of biopsy and stage of lesion  [  2  ]  (see 
Fig.  50.2 )     

 The diagnosis is made using a combination of  [  1  ] :
   Laboratory tests: complete blood county (CBC)/C-reactive • 
protein (CRP)/erythrocyte-sedimentation rate (ESR)/
basic electrolytes/urine and serum electrophoresis/bone 
marrow biopsy  
  Tissue culture: bacterial, fungal, mycobacterial  • 
  Endoscopy if bowel symptoms present  • 
  Biopsy helps rule out other possible causes    • 

 The differential diagnosis should include:
   Sweet syndrome  • 
  Cutaneous infection  • 
  Cutaneous malignancy  • 
  Vasculopathy  • 
  Collagen vascular disease  • 
  Halogenoderma  • 
  Spider bite    • 

 Treatment options include:
   Treat underlying disease  [  • 1,   2  ]   
  Pain control  [  • 1–  3  ]   
  Local care: topical steroids, intralesional steroids, topical • 
tacrolimus, treatment of secondary infections, platelet-
derived growth factors  [  1–  3  ]   

      Pyoderma Gangrenosum       
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  Systemic treatment with oral steroids, pulse IV steroids, • 
colchicine, dapsone, sulfonamides, minocycline, 
cyclosporine, mycophenolate mofetil, methotrexate, aza-
thioprine  [  1–  3  ]   
  Steroid refractory: tumor necrosis factor (TNF)- • a  inhibi-
tors  [  2,   3  ]   
  Surgical debridement is contraindicated  [  • 1  ]     

   Sweet Syndrome 

 Clinical signs and features include:
   Also named  • acute febrile neutrophilic dermatosis , classi-
cally in women 30–50 years old  [  1  ]   
  Often follows an upper respiratory infection or gastroin-• 
testinal infection  [  1  ]   
  Tender erythematous skin lesions (papules, nodules, • 
plaques) appear on face, trunk, and extremities 
( see  Fig.  50.3 )  [  1  ]   
  Lungs, bones, joints, liver, kidney, pancreas, eyes can also • 
be affected  [  1,   3  ]   
  Associated with abrupt onset of fever, leukocytosis, arth-• 
ralgias, headache, fatigue, chronic cough, in fi ltrates on 
chest x-ray  [  1,   3  ]   
  Recurs in 25–50% of cases  [  • 1  ]   

  Rarely a cutaneous manifestation of IBD; only 35 IBD-• 
associated cases reported and Sweet syndrome usually 
occurs during exacerbation of IBD  [  2  ]      

 Pathogenesis of this disease unclear  [  1  ] , but involves
   Neutrophils are clearly central to the disease process  [  • 1  ]   
  Causes include systemic in fl ammatory illness, myelopro-• 
liferative malignancy, drugs (granulocyte colony-stimu-
lating factor, nonsteroid anti-in fl ammatory drugs 
[NSAIDs], propylthiouracil, trimethoprim-sulfamethox-
azole, oral contraceptive pill, minocycline, furosemide, 
hydralazine, lithium, diazepam, vaccines), pregnancy, 
infection  [  3  ]     

 Histopathological features include:
   A neutrophilic dermatosis  [  • 1  ]   
  Marked edema that can result in subepidermal vesicula-• 
tion of the papillary dermis  
  Dense reticular, dermal, perivascular, and interstitial • 
in fl ammatory in fi ltrate composed of predominantly neutro-
phils with lymphocytes, histiocytes, and eosinophils 
( see  Fig.  50.4 )  [  1  ] . Late lesions can demonstrate many histio-
cytes. In addition, a histiocytoid variant has been described.  
  Leukocytoclasis is common  [  • 1  ]   
  Vasculitis is generally absent  [  • 1  ]            

 The diagnosis is made using a combination of  [  1  ] :

  Fig. 50.1    Pyoderma gangrenosum. Purulent, undermined ulcer on the 
lower leg       

  Fig. 50.2    Pyoderma gangrenosum. A photomicrograph of diffuse der-
mal in fi ltrate of predominantly neutrophils (400×)       
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   CBC/smear/bone marrow biopsy and aspirate/serum and • 
urine protein electrophoresis/urinary analysis/liver enzymes/
ESR/CRP  

  Colonoscopy if symptoms of IBD  • 
  Biopsy    • 

 The differential diagnosis should include:
   Pyoderma gangrenosum  • 
  Erythema multiforme  • 
  Urticarial vasculitis  • 
  Bowel-associated dermatosis–arthritis syndrome  • 
  Halogenoderma  • 
  Neutrophilic eccrine hidradenitis  • 
  Granulomatous disease  • 
  Cutaneous infection  • 
  Malignancy    • 

 Treatment options include:
   Treat underlying cause  [  • 3  ]   
  Simple occurrence responds to topical steroids, NSAIDs  [  • 3  ]   
  Severe disease may require oral corticosteroids, dapsone, • 
potassium iodide, colchicine, cyclosporine A, anti-TNF- a  
antibodies  [  1–  3  ]          
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  Fig. 50.3    Sweet’s syndrome. Oral ulcers ( a ) and edematous, purulent papules ( b )       

 Fig. 50.4    Sweet’s syndrome. A photomicrograph showing super fi cial 
dermal edema ( black arrow ) and a diffuse dermal neutrophilic in fi ltrate 
( white arrow )  
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 Hereditary nonpolyposis colorectal cancer (HNPCC) is a 
genetic condition in which mutations result in defects in 
DNA mismatch repair (MMR). It portends a higher risk for 
colon cancer with approximately an 80% lifetime risk and is 
inherited in an autosomal dominant fashion. Approximately 
2–7% of all colorectal cancer in the United States is caused 
by these mutations with an average age of diagnosis of 
44 years old  [  1  ] . 
 Gastrointestinal (GI) symptoms associated with this condi-
tion are  [  2  ] :

   Presentation of colon carcinoma: anorexia, malaise, rectal • 
bleeding, unexplained weight loss, abdominal pain, diar-
rhea, constipation, abnormal rectal examination, abdomi-
nal tenderness, iron de fi ciency anemia without an 
identi fi able cause, positive fecal occult blood  
  Symptoms of advanced disease: abdominal distention, • 
obstipation, peritonitis, weight loss, jaundice, cachexia  
  Symptoms of metastasis: abdominal mass, hepatomegaly, • 
groin, or supraclavicular lymphadenopathy, portal 
obstruction, obstruction, perforation, hemorrhage    

 Clinical signs and  fi ndings are  [  2  ] :
   Early age of onset and multiplicity of cancers  • 
  In HNPCC, the mean age of initial colorectal cancer diag-• 
nosis is 45 compared to 65 years of age for sporadic col-
orectal cancer; some patients present with colorectal 
cancer in their twenties  
  Greater than 10% of patients have had more than one can-• 
cer by time of diagnosis  
  Increased incidence of the following cancers: colorectal • 
( see  Figs.  51.1  and  51.2 )  [  3  ]  endometrial, ovarian, upper 
urological tract, gastric, small bowel, biliary/pancreatic, 
skin (sebaceous adenomas, carcinomas, and keratoacan-
thomas), as well as brain tumors  

  Synchronous or metachronous tumors      • 
 Pathogenesis involves speci fi c genetic mutations  [  1,   4,   5  ] :

   Autosomal dominant, hereditary abnormality in the MMR • 
genes  
  Most common MMR genes involved are  • MSH2  and 
 MLH1 ; other MMR genes include  MSH6  and  PMS2   
  Tumors are thought to arise from preexisting adenomas, • 
which are not more frequent but have increased potential 
for malignancy  
  Subtypes:• 

   Muir–Torre syndrome: HNPCC with associated seba- –
ceous neoplasms, cutaneous keratoacanthomas, and 
visceral carcinomas  
  Turcot’s syndrome: HNPCC with associated brain  –
tumors, typically gliomas       

 Pathology can show  [  1,   2  ] :
   Adenomas, often villous, with components of high-grade • 
dysplasia and demonstrating accelerated rate of malignant 
transformation  
  More aggressive histology compared to sporadic colorec-• 
tal cancer: increased frequency of poorly differentiated 
( see  Fig.  51.3 ), mucinous and signet ring cells ( see  
Fig.  51.4 ).      

 The diagnosis is made by considering  [  4–  6  ] :
   Ful fi llment of Amsterdam or Bethesda criteria; examina-• 
tion of tumor tissue is indicated. Tests include immuno-
histochemistry testing (IHC), microsatellite instability 
testing (MSI), and DNA analysis.  
  Revised Bethesda Guidelines for Testing Colorectal • 
Tumors for Microsatellite Instability  [  5  ] :

   Colorectal cancer diagnosed before age 50   –
  Presence of synchronous, metachronous colorectal, or  –
other HNPCC-associated tumors regardless of age 
(colorectal, endometrial, stomach, ovarian, pancreas, 
ureter and renal pelvis, biliary tract [usually glioblas-
toma] tumors, sebaceous gland adenomas and keratoa-
canthomas in Muir–Torre syndrome and carcinoma of 
the small bowel  

      Hereditary Nonpolyposis Colorectal 
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  Colorectal cancer with MSI-high (MSI-H)-like histol- –
ogy diagnosed before age 60  
  Colorectal cancer diagnosed in a patient with one or  –
more  fi rst degree relatives with an HNPCC-related 
tumor, with one of the cancers diagnosed before age 
50 years  
  Colorectal cancer diagnosed in a patient with two or  –
more  fi rst or second-degree relatives with HNPCC-
related tumors, regardless of age     

  Amsterdam II criteria for clinical identi fi cation of indi-• 
viduals with HNPCC:

   Three or more relatives with HNPCC-associated can- –
cer (e.g., colorectal cancer, endometrial, small bowel, 

ureter, renal–pelvis cancer); one should be  fi rst-degree 
relative of other two  
  Two or more successive generations affected   –
  One or more relatives diagnosed before age 50   –
  Familial adenomatous polyposis should be ruled out in  –
cases of colorectal carcinoma  
  Tumors should be veri fi ed by pathological examination        –

  Fig. 51.1    An endoscopic view of an HNPCC found during screening 
colonoscopy. The polyp appeared as a small irregular area of mucosa in 
the cecum ( arrows ) (From Baiocchi et al.  [  3  ] ; with permission)       

  Fig. 51.2    The resected specimen showing the small irregular sessile 
nature of the lesion ( arrow ) (From Baiocchi et al.  [  3  ] ; with permission)       

  Fig. 51.3    A photomicrograph showing poorly differentiated adenocar-
cinoma with a signet ring cell component (hematoxylin and eosin [H 
and E] stain; low power) (From Baiocchi et al.  [  3  ] ; with permission)       

  Fig. 51.4    A photomicrograph showing signet-ring cella (H and E 
stain; high power) (From Baiocchi et al.  [  3  ] ; with permission)       
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 The differential diagnosis of hereditary nonpolyposis col-
orectal cancer should include  [  4–  6  ] :

   Familial polyposis coli  • 
  Gardner’s syndrome  • 
  Other family cancer syndromes: Li-Fraumeni syndrome, • 
Von Hippel Lindau disease,  BRCA1  gene, multiple endo-
crine neoplasia 2A and 2B    

 The treatment involves  [  7–  10  ] :
   Diet• 

   No speci fi c dietary interventions (European Society  –
for Medical Oncology [ESMO] grade C)     

  Medications• 
   No speci fi c chemoprevention (ESMO grade A)   –
  Aspirin associated with reduced risk of colorectal can- –
cer in patients with Lynch syndrome (level 2 
evidence)     

  Surgery• 
   Colectomy –

   Prophylactic colectomy not recommended for • 
healthy mutation carriers (ESMO grade C)  
  Discuss option of extended colectomy versus need for • 
intensive surveillance after standard surgery at time of 
diagnosis of colorectal cancer, especially in young 
patients with Lynch syndrome (ESMO grade C)     

  Hysterectomy and bilateral salpingo-oophorectomy –
   Prophylactic hysterectomy with bilateral salpingo-• 
oophorectomy may prevent endometrial and ovarian can-
cer in women with Lynch syndrome (level 2 evidence)        

  Follow-up• 
   Smoking cessation   –
  Cancer screening –

   ESMO recommendations for cancer surveillance• 
   Start colonoscopy at age 20–25 years and repeat • 
every 1–2 years; upper age limit not established 
(ESMO grade C, level III)  
  Endometrial and ovarian cancer screening• 

   Annually starting at age 30–35 years includ-• 
ing: gynecological examination, pelvic ultra-
sound, CA-125 analysis, aspiration biopsy  
  ESMO Grade C Level III     • 

  Tests for other associated cancers based on fam-• 
ily history may include the following:

   Upper endoscopy, abdominal ultrasound with • 
urine cytology starting at age 30–35 years 
and repeated every 1–2 years (ESMO grade 
C, level III)        

  Recommendations based on systematic review• 
   Colonoscopy recommended every 1–2 years • 
starting at age 20–25 years (age 30 years if 

 MSH6   mutations) or 10 years younger than 
youngest age of person diagnosed in family  
  Other recommendations despite no demonstrated • 
ef fi cacy:

   Endometrial sampling and transvaginal ultra-• 
sound or uterus and ovaries annually starting 
at age 30–35 years  
  Urinalysis with cytology annually starting at • 
age 25–35 years  
  History, examination, education, and genetic • 
counseling annually starting at age 21 years        

  Screening guidelines from Johns Hopkins • 
University

   Colonoscopy every 1–3 years starting at age • 
25 years or 5–10 years earlier than youngest 
age of colorectal cancer in the family  
  Fecal occult blood testing every year starting • 
with age of  fi rst colonoscopy                 
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 Clinical signs and features include:
   Sebaceous neoplasms: particularly sebaceous adenomas, • 
epitheliomas, and carcinomas  
  Sebaceous adenomas are the most common sebaceous • 
neoplasm associated with Muir–Torre syndrome (MTS) 
and appear as yellowish circumscribed papules or nod-
ules, which most commonly present on the face but in 
MTS they are more often on the trunk  [  1  ]   
  Sebaceous epitheliomas (sebaceoma): appear as yellow • 
papules or nodules or plaques occasionally with rolled 
borders; usually are solitary; commonly ulcerate and 
bleed; some experts believe basal cell carcinoma with 
sebaceous differentiation is the same entity as sebaceous 
epithelioma  [  2  ]   
  Sebaceous hyperplasia may be associated with MTS but • 
is not speci fi c for MTS and is very common in general 
population ( see  Fig.  52.1 )  
  Sebaceous carcinoma, except in patients with MTS, is • 
usually periocular and may appear as a subcutaneous nod-
ule, thickening of skin, or pedunculated tumor and often 
mimics chalazion; sebaceous carcinoma is more typically 
extraocular in MTS  [  3  ]   
  May also see keratoacanthomas with sebaceous differen-• 
tiation:  fi rm, dome-shaped, erythematous nodule with a 

central keratin plug that grows rapidly and can be several 
centimeters in diameter ( see  Fig.  52.2 )  
  Visceral malignancy: nearly one half of patients have two • 
or more visceral malignancies; the most common  fi rst 
malignancy is colon cancer accounting for nearly half of 
cancers; nearly one fourth of patients with MTS have 
colonic polyps; MTS can also be associated with other 
digestive tract cancers; genitourinary cancers account for 
nearly one fourth of visceral cancers; breast cancer, 12%; 
hematologic cancer, 9%  [  1,   2  ]   
  Median age at diagnosis of cancer: 55 years; 22–32% of • 
patients present with sebaceous neoplasm before the 
internal cancer; 9–12% are diagnosed simultaneously 
with sebaceous neoplasm and internal cancer; 56–59% 
are diagnosed with internal cancer before the sebaceous 
neoplasm  [  2  ]       

 Pathogenesis of this disease involves:
   Autosomal dominant with high penetrance but variable • 
expression  
  DNA mismatch repair gene is defective leading to micro-• 
satellite instability (MSI)  [  4  ]   
  Appears to be a component of hereditary nonpolyposis • 
coli cancer syndrome (Lynch syndrome), with loss of 
MSH-2 more common than MLH-1 and rarely MSH-6 
mutations  [  4  ]     

 Histopathological features include:
   Sebaceous adenoma: well-circumscribed multilobulated • 
neoplasm often in continuity with overlying squamous 
epithelium composed of predominantly (>50%) mature 
sebocytes centrally in addition to basaloid seboblastic 
cells noted in multiple layers at the periphery of each lob-
ule. The distribution of the seboblastic cells and sebocytes 
as well as transitional cells can vary from within lobules 
( see  Fig.  52.3 )  
  Sebaceous epithelioma or sebaceoma has a more • 
 irregularly shaped lobules or masses of cells with a 

      Muir–Torre Syndrome: Dermatological 
Features       

     Liam   Zakko      ,    Justin   Finch        ,    Marti   J.   Rothe      , 
and    Jane   M.   Grant-Kels                 

  52

    L.   Zakko   (*)
     Yale Department of Internal Medicine ,  20 York Street, 
Yale New Haven Hospital ,   New Haven,   CT 05610 ,  USA   
  e-mail:  liam.zakko@yale.edu  

     J.   Finch   •     M.  J.   Rothe   •     J.  M.   Grant-Kels  
     Department of Dermatology , 
 University of Connecticut Health Center ,
  21 South Road ,  Farmington ,  CT   06030 ,  USA      
e-mail:   fi nch@uchc.edu; rothe@uchc.edu; grant@uchc.edu   



128 L. Zakko et al.

 preponderance (>50%) of undifferentiated germinative 
seboblastic cells plus scattered transitional cells and 
aggregates of central mature sebocytes  

  Sebaceous carcinoma: asymmetrical, poorly circum-• 
scribed, in fi ltrating neoplasm composed of germinative 
cells plus some cells demonstrating sebaceous differentia-
tion, evidence of mitotic  fi gures as well as cellular/nuclear 
pleomorphism/hyperchromatism; more likely MTS if 
periocular  
  Keratoacanthoma: atypical squamous neoplasm with an • 
exo- and endophytic architecture and a central horn  fi lled 
crater; if contains sebaceous differentiation more likely to 
be MTS ( see  Fig.  52.4 )      

 The diagnosis is made using a combination of:
   One of A and B or all of C with no other etiology of the • 
 fi ndings  [  5  ] :

   Group A: sebaceous adenoma, sebaceous epithelioma,  –
sebaceous carcinoma, keratoacanthoma with seba-
ceous differentiation  
  Group B: a visceral malignancy   –
  Group C: multiple keratoacanthomas, multiple visceral  –
malignancies, family history of MTS     

  Fig. 52.1    Extensive sebaceous hyperplasia       

  Fig. 52.2    Keratoacanthoma. Crateriform nodule on the dorsal hand, 
with hyperkeratotic core       

  Fig. 52.3    Sebaceous adenoma. Circumscribed lobular tumor compris-
ing sebaceous cells and basaloid cells (40×)       

  Fig. 52.4    Keratoacanthoma. Well-circumscribed keratin- fi lled crater 
( arrow ) surrounded by pale, glassy keratinocytes (10×)       
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  The identi fi cation of a sebaceous neoplasm on the trunk • 
or extremities in a patient younger than 50 years old war-
rants additional work-up  [  4  ] 

   If immunohistochemistry testing of the neoplasm  –
shows absence of expression of MSH-2, MSH-1, or 
MSH-6, then MSI analysis is recommended.  
  If MSI is detected, then the proband and family should  –
have cancer surveillance  
  If MSI is not detected but there is a positive family his- –
tory for MTS, then germline mutation analysis should 
be performed and, if positive, the proband and family 
should have cancer surveillance  
  If MSI is not detected and family history is negative  –
for MTS, then no further testing is recommended       

 The differential diagnosis should include:
   Sebaceous hyperplasia  • 
  Cowden’s disease  • 
  Multiple trichoepitheliomas  • 
  Basal cell nevus syndrome  • 
  Ferguson–Smith syndrome  • 
  Tuberous sclerosis  • 
  Extramammary Paget’s disease  • 
  Metastatic renal clear cell carcinoma  • 
  Balloon cell melanoma  • 

  Metastatic sebaceous carcinoma of the parotid gland    • 
 Treatment options include  [  1,   6  ] :

   Sebaceous adenoma and epithelioma: excision/• 
cryosurgery  
  Sebaceous carcinoma: wide excision or Mohs surgery  • 
  Keratoacanthoma: excision or Mohs surgery  • 
  Oral isotretinoin alone or in combination with interferon-• 
 a  may prevent or partially treat cutaneous lesions        
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 Hereditary angioedema has a bimodal distribution with peak 
incidences in the second and fourth decades and is character-
ized by local swelling in subcutaneous tissues. Diagnosis 
must generally be made during an acute episode  [  1  ] . 

 The most common gastrointestinal (GI) symptoms are 
 [  1–  3  ] :

   Vomiting particularly early in attack  • 
  Acute severe abdominal pain; <24 h up to 5 days  • 
  Can also present with chronic recurring abdominal pain  • 
  Diarrhea, usually watery  • 
  Nausea  • 
  Prodromal phase including increased irritability, aggres-• 
siveness, fatigue, hunger    

 Clinical signs and  fi ndings include  [  1–  3  ] :
   Bowel edema (see Fig.  • 53.1a, c , e)  [  4  ]   
  Usually hypoactive bowel sounds, can be hyperactive  • 
  Tenderness and at times rebound tenderness  • 
  Bowel edema can result in obstruction, limited biliary • 
drainage resulting in gallbladder disease or pancreatitis  
  Hypotension  • 
  Ascites  • 
  Skin edema, nonpitting, nonerythematous affecting face, • 
extremities, and genitals  
  Laryngeal edema     • 

 The pathogenesis appears to involve genetic mutations  [  5  ] :
   Mutation in one of two copies of the plasma protein C1 • 
inhibitor, with the product of one gene unable to control 
generation of bradykinin. Low levels of C1 inhibitor and/
or poorly functional C1 inhibitor, which is unable to bind 
the usual substrates and unable to inhibit activation of the 
contact/ fi brinolytic and classical complement pathways. 

This results in vasodilation, increased capillary permea-
bility,  fl uid extravasation, and edema.    

 The typical pathology will show  [  1,   5,   6  ] :
   Gross: edematous thickening of the intestinal wall (see • 
Fig.  53.1b, d , f)  [  4  ]   
  Histological: perivascular mononuclear cell in fi ltrate, • 
moderate nonspeci fi c in fl ammatory cell in fi ltration, and 
edema of lamina propria    

 The diagnosis is made by  [  1,   5,   6  ] :
   Laboratory: C1 inhibitor (C1-Inh) level, C2 level, C3 • 
Level, C4 level, C1 esterase inhibitor function, complete 
blood count, electrolytes, liver enzymes,  
  Imaging: abdominal ultrasound (see Fig.  • 53.1a, c , e)  [  4  ] , 
CT abdomen (see Figs.  53.1  and  53.2 )  [  7  ] , abdominal 
radiograph     

 The differential diagnosis of hereditary angioedema includes 
 [  1,   3,   5  ] :

   Mesenteric vein thrombosis  • 
  Irritable bowel syndrome  • 
  In fl ammatory bowel disease  • 
  Vasculitis  • 
  Intramural hemorrhage  • 
  Acute ileitis ( • Yersinia  ,   Campylobacter  infections)  
  Gastroesophageal re fl ux disease  • 
  Peptic ulcer disease  • 
  Peritoneal carcinomatosis  • 
  Acquired angioedema  • 
  Allergic angioedema  • 
  Angiotensin-converting-enzyme inhibitor–induced angioedema  • 
  Idiopathic angioedema    • 

 There is no cure but symptomatic treatment involves  [  3,   6  ] :
   Chronic long-term prophylaxis: 17 alpha-alkylated andro-• 
gens (danazol, oxandrolone, stanozolol). Anti fi brinolytic 
agents (epsilon-aminocaproic acid, tranexamic acid), C1-Inh  
  Short-term prophylaxis: fresh frozen plasma (FFP) 1–12 h • 
before provoking event, C1-Inh, 17 alpha-alkylated andro-
gens 5–10 days before provoking event  
  Acute attacks: epinephrine, C1-Inh, FFP  • 
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  Fig. 53.1    Transabdominal ultrasound. Longitudinal ( a ) and transverse 
sections ( c  and  e ) of small bowel wall showing edema in a patient with 
hereditary angioedema during an episode of abdominal pain. ( b ) A 
double-balloon endoscopic view of edematous jejunum during an 

episode of abdominal pain without magni fi cation. ( d ) With 
magni fi cation. ( f ) Demonstrating petechial bleeding and generalized 
edema in the ileum with focal in fl ammatory lesions ( arrow ) (From 
Spahn et al.  [  4  ] ; with permission)       

  Fig. 53.2    Abdominal computed tomography images of circumferen-
tial wall thickening ( a ) of the gastric antrum ( arrows ). ( b ) Marked dila-
tation of the third part of the duodenum ( arrowheads ), with thickening 

of the omentum ( arrows ) also present. ( c ) Retroperitoneal edema 
( arrowheads ) and thickening of the small bowel mesentery (From 
Wakisaka et al.  [  7  ] ; with permission)       
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  Symptomatic treatment: narcotic analgesics, antiemetics, • 
and aggressive  fl uids        
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 Clinical signs and features include:
   Affects 1:10,000–1:50,000 persons; begins in childhood • 
and worsens after puberty, although severity lessens after 
the sixth decade of life  [  1  ]   
  Characterized by recurrent swelling attacks of the face, • 
abdomen, extremities, genitalia, oropharynx, and/or lar-
ynx without urticaria and typically unilateral, nonpruritic, 
nonpitting, uncomfortable but painless (see Fig.  54.1 )  
  Fifty percent of patients have an episode of laryngeal edema • 
at some point with a mortality rate as high as 30%  [  1  ]   
  When affecting the gastrointestinal (GI) tract, attacks • 
present with severe abdominal pain, nausea, vomiting, 
and diarrhea  
  Without treatment, patients experience swelling episodes • 
every 7–14 days  [  1  ] . Swelling episodes generally worsen 
for 12–36 h, peak, and then improve in 2–3 days  [  1  ]   
  Aura/prodromal symptoms such as tingling, headache, mood • 
changes, and anxiety are common and may be followed by 
erythema marginatum. This nonpruritic rash is characterized 
by serpiginous, slightly raised borders and affects the trunk 
and inner surfaces of the extremities. Attacks of angioedema 
may have triggers (trauma, especially dental procedures, sur-
gery, menstruation, oral contraceptives, hormone replacement 
therapy, angiotensin-converting enzyme [ACE] inhibitors, 
infection, stress) but they often occur without an inciting 
event.  

  Associated with autoimmune diseases, particularly glom-• 
erulonephritis, systemic lupus erythematosus, Sjögren 
syndrome, thyroiditis  [  2  ]      

 Pathogenesis of this disease involves:
   Autosomal dominant: 75% with a family history, 25% • 
spontaneous mutations; mutation on chromosome 11; 
signi fi cant variability in penetrance  [  3  ]   
  Functional de fi ciency of C1 esterase inhibitor (C1-Inh) • 
results in increased bradykinin formation    

 Histopathological features include:
   Edema of deep dermis and underlying subcutaneous fat, • 
fascia, muscles  
  Separation of collagen bundles due to the edema ( see  • 
Fig.  54.2 )  
  Vascular dilation with wide endothelial cell gaps and • 
extravasation of vascular contents  
  Scant mononuclear cells perivascularly but a paucity of • 
immune cells compared with an allergic reaction  
  Erythema marginatum: perivascular and interstitial neu-• 
trophils with lymphocytes but without vasculitis; dense 
deposits of bradykinin in stromal and endothelial tissue 
seen via immuno fl uorescence  [  4  ]      

 The diagnosis is made using a combination of:
   Clinical signs: attacks aggravated by estrogen and unre-• 
sponsive to corticosteroids, antihistamines, and epine-
phrine  
  Measurement of complement levels  [  • 5  ] :

   Type 1 (85% of cases): C1-Inh de fi ciency; decreased  –
C1-Inh antigen; C4 decreased between and during 
attacks  
  Type 2 (15% of case): C1-Inh functional abnormality;  –
C1-Inh antigen normal to increased; C4 decreased 
between and during attacks  
  Type 3 occurs primarily in women and is often estro- –
gen dependent; C1-Inh levels and function are normal; 
C4 and other complement levels are normal; factor XII 
mutation may be present     

      Hereditary Angioedema: 
Dermatological Features       

     Liam   Zakko      ,    Justin   Finch       ,    Marti   J.   Rothe      , 
and    Jane   M.   Grant-Kels                 

  54

    L.   Zakko   (*)
     Yale Department of Internal Medicine ,  20 York Street, 
Yale New Haven Hospital ,   New Haven ,  CT 06510 ,  USA   
 e-mail:  liam.zakko@yale.edu  

     J.   Finch   •     M.  J.   Rothe   •     J.  M.   Grant-Kels  
     Department of Dermatology , 
 University of Connecticut Health Center ,
  21 South Road ,  Farmington ,  CT   06030 ,  USA     
e-mail:   fi nch@uchc.edu; rothe@uchc.edu; grant@uchc.edu   



138 L. Zakko et al.

  Dif fi cult to diagnose because symptoms overlap with • 
common medical illnesses; diagnosis is often made after 
>10 years of symptoms    

 The differential diagnosis should include:
   ACE inhibitor-induced angioedema  • 
  Acquired angioedema  • 

  Acquired C1-Inh de fi ciency  • 
  Type III angioedema  • 
  Acute allergen angioedema  • 
  Delayed pressure angioedema  • 
  Nonsteroidal anti-in fl ammatory drug–associated angioedema  • 
  Muckler–Wells syndrome  • 
  Cytokine-induced angioedema  • 
  Clarkson’s syndrome  • 
  Nonepisodic angioedema  • 
  Episodic angioedema with eosinophilia  • 
  Rheumatism    • 

 Treatment options include:
   Traditional: trigger avoidance; supportive measures espe-• 
cially airway management; androgens and anti fi brinolytics 
agents for prophylaxis in patient with frequent attacks, 
although these have numerous side effects  
  New treatments: C1-Inh replacement therapy (Cinryze, • 
Berinert) to treat acute attacks and for prophylaxis; ecal-
lantide: selective recombinant kallikrein inhibitor; given 
subcutaneously for treatment of acute attacks (carries 
black box warning because of allergy/anaphylaxis in 
3.9%; Icatibant: bradykinin receptor blocker for treatment 
of acute attacks with much less allergy risk than ecallant-
ide but can have injection site reactions  [  1,   3,   5  ]         
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  Fig. 54.1    Angioedema. Large, indurated erythematous plaque on the 
thigh with peau d’orange appearance of the surface (Image courtesy of 
Yale Residency Collection)       

  Fig. 54.2    Angioedema. Intense dermal edema causes separation of 
collagen bundles. Perivascular mast cells and eosinophils are some-
times seen (100×)       
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 Glucagonoma is a rare tumor of alpha cells in the pancreas. 
This disease results in glucagon overproduction of approxi-
mately 1,000 times normal. The incidence of this pathology 
is thought to be 1 in 20 million, although this is likely an 
underestimation given the lack of speci fi c symptoms. The 
effect on long-term survival is not known because of the rar-
ity of the condition. Although it originates in the pancreas, 
the effects of this disease are widespread and can affect mul-
tiple organ systems  [  1,   2  ] . 
 Clinical signs and  fi ndings include  [  3  ] :

   This is associated with a  • glucagonoma syndrome  with the 
following clinical  fi ndings:

   Weight loss (80%)   –
  Glucose intolerance (40–90%)   –
  Normochromic, normocytic anemia (35–90%)   –
  Hypoaminoacidemia (80%)   –
  Diarrhea (25%)   –
  Thromboembolism (15–25%)   –
  Glossitis, cheilosis (15–40%)   –
  Psychiatric symptoms (0–17%)        –

 The pathogenesis is not entirely understood  [  1,   2  ] :
   Glucagonoma is a type of pancreatic neuroendocrine • 
tumor that secretes excessive amounts of the hormone 
glucagon  
  Most of these tumors occur sporadically, but 5–17% of • 
cases are associated with multiple endocrine neoplasia 
(MEN-1) syndrome.  
  Most tumors are localized to the tail of the pancreas • 
( see  Figs.  55.1  and  55.2 )  
  These tumors are malignant in up to 60% of cases and are • 
usually large (mean, 6 cm) at presentation  
  There is a mean delay in diagnosis of 7 years, with some • 
reports of up to 18 years  

  Eighty percent of sporadic tumors demonstrate hepatic • 
metastases at time of diagnosis       

 Pathology from specimens typically show  [  1–  3  ] :
   Firm, encapsulated tumors consisting of islet cells that • 
demonstrate glucagon within the cells by immunoperoxi-
dase staining    

 The diagnosis is made by considering  [  1–  3  ] :
   It has been recommended that all of the following criteria • 
should be satis fi ed to diagnose a glucagonoma  [  3  ] :

   Demonstration of a tumor mass by direct visualization  –
( see  Fig.  55.1 ,  55.2 , 55.3)  [  4  ]  or radiographic techniques  
  Proof that the tumor shows a preponderance of glu- –
cagon-containing cells on appropriate staining and/
or proof of increased tissue levels of immunoreac-
tive glucagon; chromogranin staining can demon-
strate the neuroendocrine origin of the cells ( see  
Fig.  55.4 )  [  4  ]   
  Elevation of basal-circulating immunoreactive glucagon  –
and at least one of the following coincidental  fi ndings:

   Skin rash  • 
  Glucose intolerance  • 
  Hypoaminoacidemia         • 

  However, in most studies, the  fi ndings of a pancreatic tumor • 
and increased serum glucagon at levels >500–1,000 pg/mL 
are enough for a diagnosis of glucagonoma  
  To localize the tumor, different imaging modalities can • 
be used such as ultrasound, computed tomography scan, 
magnetic resonance imaging, somatostatin receptor 
scintigraphy, endoscopic ultrasound    

 The differential diagnosis of glucagonoma should include 
 [  1–  3,   5  ] :

   The hyperglucagonemia of a glucagonoma should be dif-• 
ferentiated from other causes of hyperglucagonemia such 
as cirrhosis, pancreatitis, diabetes mellitus,  prolonged 
fasting, sepsis, burns, renal failure, familial hypergluca-
gonemia, and acromegaly    

 The treatment involves removal of the tumor or suppression 
of its activity  [  1–  3,   5  ] :

   Localized tumors may be treated with surgery alone   –
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  In metastatic disease, a combination of different treatment  –
modalities can be used such as chemotherapy,  a -interferon, 
somatostatin analogs, and liver chemoembolization  
  Octreotide (somatostatin analog) given 100–500   – m g sub-
cutaneously three times a day decreases plasma glucagon 
levels in >80% of patients, which can reduce some gluca-
gonoma syndrome symptoms        
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  Fig. 55.1    A radial endoscopic ultrasound image showing mass 
( arrows ) in pancreatic head       

  Fig. 55.2    A CT scan image showing mass in pancreatic tail, typical of 
glucagonoma         Fig. 55.4    Microscopic image of an endoscopic biopsy specimen 

stained for cells containing chromogranin ( dark cells ). (From Guirado 
et al.  [  4  ] ; with permission)       

  Fig. 55.3    Endoscopic image of the posterior portion of the duodenal 
bulb where a glucagonoma has eroded into mucosa (From Guirado 
et al.  [  4  ] ; with permission)       
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 Clinical signs and features include:
   Rare dermatitis that occurs mostly in patients with  • a -cell 
tumor of the pancreas (glucagonoma) that usually occurs 
in the  fi fth to sixth decade and presents with frequency of 
1:20,000,000 persons/year  [  1  ]   
  Rash comes in waves of irregular erythematous lesions with • 
visible scale with subsequent necrosis and crusting of the 
epidermis in the center of the lesions leading to bullae  [  2  ]   
  Central healing ultimately occurs giving the lesions an • 
annular appearance; the process for development to heal-
ing is about 2 weeks  
  Predilection for intertriginous sites and areas subject to • 
pressure and frictions  [  2  ]  (e.g., perineum, groin, buttocks, 
lower abdomen, and lower extremities) ( see  Fig.  56.1 )  
  Often superinfected with  • Staphylococcus aureus  and 
 Candida Albicans   
  Lesions tend to be highly pruritic; occasionally associ-• 
ated with stomatitis, glossitis, angular cheilitis, and nail 
changes  [  2  ]   
  Can be related to multiple endocrine neoplasia (MEN)-1 • 
or MEN-2 (rare)  
  By diagnosis, 50–100% have metastatic tumor but • 
although it is incurable the slow-growing tumor is unlikely 
to cause death  [  3  ]   

  May also occur in absence in the pseudoglucagonoma • 
syndrome in which there is an absence of a pancreatic 
tumor. Causes include liver disease, malabsorption, in fl am-
matory bowel disease, and other malignancies  [  1,   2  ]   
  May occur secondary to glucagon cell adenomatosis  [  • 4  ]      

 Pathogenesis of this disease is unclear but hypotheses 
include:

   Possibly due to increased level of glucagon in blood: sug-• 
gested by the apparent correlation of decreased symptom 
severity with decreased glucagon (via tumor resection or 
administration of somatostatin analogues); against this, 
however, is that patients with nonglucagonoma disease do 
not always have elevated glucagon  [  3  ]   
  Nutritional de fi ciency: similar histology to other • 
de fi ciencies; improvement in patients given amino acids, 
zinc, and fatty acids; glucagon may stimulate pathways 
leading to hypovitaminosis B (symptoms have many fea-
tures of vitamin B de fi ciencies) and low levels of free 
fatty acids and amino acids  [  3  ]   
  Liver disease may lead to decreased hepatic degradation • 
of glucagon and hypoalbuminemia. Hypoalbuminemia 
can then cause a decrease in zinc and essential fatty acid 
levels  [  1,   2  ]     

 Histopathological features include:
   Classic: necrolysis of stratum spinosum (“sudden death”) • 
with intracellular edema and keratinocyte degeneration 
(dyskeratosis and necrosis) leading to subcorneal/midepi-
dermal clefts and bullae; psoriasiform epidermal hyper-
plasia with con fl uent parakeratosis; hypergranulosis with 
pallor of the epidermis; often a lymphohistiocytic in fi ltrate 
around the dilated vessels in the edematous papillary der-
mis ( see  Fig.  56.2 )     

 The diagnosis is made using a combination of:
   Evidence of glucagonoma: hyperglucagonemia, glucose • 
intolerance, weight loss, normocytic anemia, malaise, 
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venous thrombosis, diarrhea, neurological/psychological 
symptoms  
  Studies: fasting glucagon level, hormone pro fi le: insulin, • 
gastrin, adrenocorticotropic hormone, vasoactive intesti-
nal polypeptide, somatostatin, complete blood count, liver 
function tests, hepatitis C, erythrocyte-sedimentation rate, 
zinc level, essential amino acid levels, free fatty acid lev-
els, computed tomography scan of abdomen/pelvis, ultra-
sound of abdomen    

 The differential diagnosis should include:
   Zinc de fi ciency  • 
  Migratory acral erythema  • 
  Pellagra  • 
  Somatostatinoma  • 
  Chronic candidiasis  • 
  Psoriasis  • 
  Pemphigus  • 
  Eczema  • 
  Pityriasis rosea  • 
  Toxic epidermal necrolysis  • 
  Erythema multiforme  • 
  Cystic  fi brosis  • 
  Contact dermatitis    • 

 Treatment options include  [  1,   3  ] :
   Direct to skin: topical steroids, zinc, tar treatments  • 
  Antiglucagon: somatostatin analogues, interferon- • a   
  Supplements: amino acids, zinc, essential fatty acids  • 
  Tumor treatments: surgery to debulk/excise and perhaps • 
chemotherapy        

   References 

   1.    Chastain MA. The glucagonoma syndrome: a review of its features 
and a discussion of its perspectives. Am J Med Sci. 2001;321:306–20.  

   2.    Fedeles F, Murphy M, Rothe MJ, Grant-Kels JM. Nutrition and 
bullous skin disease. Clin Dermatol. 2010;28:627–43.  

   3.    van Beek AP, de Haas ER, van Vloten WA, et al. The glucagonoma 
syndrome and necrolytic migratory erythema: a clinical review. Eur 
J Endocrinol. 2004;157:531–7.  

   4.    Otto AI, Marshalks M, Zalatnai A, et al. Glucagon cell adenomato-
sis: a new entity associated with necrolytic migratory erythema and 
glucagonoma syndrome. J Am Acad Dermatol. 2011;65:458–9.      

  Fig. 56.1    Necrolytic migratory erythema. Erythematous, erosive, 
desquamating plaques       

  Fig. 56.2    Necrolytic migratory erythema. Pronounced pallor of the 
upper epidermis ( black bracket ), keratinocyte necrosis ( white arrow ), 
and con fl uent parakeratosis ( black arrow ) (200×)       
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 Typhoid fever is a bacterial infection caused by  Salmonella . 
The World Health Organization estimates the current inci-
dence at 16–33 million cases annually. The incidence vastly 
decreased from its peak due to sanitation improvements. 
Gastrointestinal symptoms of the disease include  [  1–  3  ] :

   Stepwise fever (initial low-grade fevers that rise progres-• 
sively by the second week and remain at 39–40°C)  
  Flu-like symptoms with chills  • 
  Dull frontal headache (80%)  • 
  Anorexia (55%)  • 
  Myalgia and malaise (10%)  • 
  Apathetic affect  • 
  Poorly localized abdominal discomfort/pain (30–40%)  • 
  Vomiting (18%)  • 
  Marked constipation (13–16%)  • 
  “Pea-soup” diarrhea (22–28%)  • 
  Abdominal distention    • 

 The typical clinical signs and  fi ndings are  [  1–  3  ] :
   High-grade fevers  • 
  Coated tongue  • 
  Relative bradycardia  • 
  Abdominal tenderness  • 
  Hepatosplenomegaly (3–6%)  • 
  Gastrointestinal bleeding (10% of patients) due to erosion • 
of a necrotic Peyer’s patch through the wall of an enteric 
vessel ( see  Fig.  57.1 )  
  Intestinal (ileal) perforation (1–3% of hospitalized patients)     • 

 The pathogenesis of the disease is based on invasive infection 
 [  1,   2,   4  ] :

   Typhoid fever is a systemic infection caused by the bacte-• 
rium  Salmonella enterica  serotype typhi  
  It is contracted by ingestion of food or water contaminated • 
by feces or urine  

  It is common in developing countries where there is poor • 
hygiene and sanitation facilities  
  Asymptomatic incubation period: 7–14 days  • 
  The bacteria enter the gastrointestinal tract through the • 
mouth and must survive the low gastric pH of the stomach 
to reach the small intestine  
  In the small intestine, the bacteria adhere to mucosal cells, • 
invade the mucosa by transcytosis, then enter lymphoid tissue 
of the Peyer’s patches through the M cells and replicate within 
the macrophages and spread to the intestinal lymphoid folli-
cles, mesenteric lymph nodes, and even the liver and spleen    

 The gross pathology will show  [  1,   2,   4  ] :
   Small intestinal in fl ammation  • 
  In complicated disease, bleeding sites and perforated • 
areas may be seen in the small intestine    

 The diagnosis is made by laboratory tests  [  1,   2,   4  ] :
   Laboratory: hemoglobin, white blood cell count and • 
platelet count are usually normal or reduced; liver enzymes 
are two to three times the upper limit of normal  
  Isolation of bacteria in cultured specimens is the gold standard • 
of diagnosis- blood cultures are positive in 60–80% of patients, 
bone marrow cultures are positive 80–95% of patients  
  Widal test is controversial: detects agglutinating antibodies • 
to the O and H antigen of  Salmonella enterica typhi     

 Typhoid fever should be differentiated from other febrile ill-
ness with nonspeci fi c gastrointestinal complaints and few 
localizing signs  [  3,   4  ]  such as:

   Malaria  • 
  Tuberculosis  • 
  Dengue  • 
  Leptospirosis  • 
  Viral hepatitis  • 
  Amebic liver abscess  • 
  Deep abscesses  • 
  In fl uenza  • 
  Infectious mononucleosis  • 
  Brucellosis  • 
  Typhus    • 
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 The treatment involves eradication of the infecting organism 
 [  3,   4  ] :

   Empiric treatment: ceftriaxone 1–2 g/day intravenous • 
(IV) for 7–14 days or azithromycin 1 g/day by mouth 
(PO) for 5 days  

  Fully susceptible strains: cipro fl oxacin ( fi rst line) 500 mg • 
PO twice a day or 400 mg IV every 12 h for 5–7 days; 
second-line agents are: amoxicillin, chloramphenicol, 
trimethoprim-sulfamethoxazole for 14–21 days  
  Multidrug resistant strains: cipro fl oxacin ( fi rst-line) • 
500 mg PO twice a day or 400 mg IV every 12 h for 
5–7 days, ceftriaxone 2–3 g/day IV for 7–14 days or 
azithromycin 1 g/day PO for 5 days        
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  Fig. 57.1    Endoscopic image showing enteritis       
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 Clinical signs and features include:
   Most commonly associated with typhoid and paratyphoid • 
fever, but may also be seen with  Shigella , trichinosis, lep-
tospirosis, brucellosis, psittacosis, rat bite fever, and mil-
iary tuberculosis  [  1,   2  ]   
  Seen in 10–50% of typhoid cases with usually 6–12 • 
lesions at a time (more lesions are suggestive of paraty-
phoid disease)  [  2  ] ; of note, lesions appear to be occurring 
less often with typhoid fever  [  3  ]   
  Rose spots are 1–4 mm round, nonpruritic, erythematous • 
papules that blanch, typically located on the upper chest 
and abdomen between the nipples and the umbilicus, 
occasionally on the back and proximal extremities, spar-
ing the palms and soles (see Fig.  58.1 )  [  2  ]   
  Lesions usually develop 7–10 days into the illness and • 
fade over the next 3–4 days, but new spots may occur over 
the next 1–2 weeks  [  2  ]      

 Pathogenesis of this disease is unclear but hypotheses include:
   Appear to be a local cutaneous in fl ammatory reaction to • 
one or more bacterial products (suggested by studies 
showing reproduction of lesions by injecting salmonella 
endotoxin in the skin)  [  1  ]   

  Lesions for the most part appear sterile; thus they are • 
unlikely due to direct bacterial growth in the skin  [  1  ]   
  Some postulate lesions due to bacterial emboli  [  • 2  ]     

 Histopathological features include:
   Dilated capillaries  [  • 4  ]   
  Mild super fi cial perivascular mononuclear cell in fl ammatory • 
in fi ltrate without leukocytoclastic vasculitis  [  4  ]     

 The diagnosis is made using a combination of:
   Need to diagnose underlying infection  • 
  For typhoid fever, look for symptoms/signs of fever, • 
headache, chills, cough, constipation, diarrhea, abdomi-
nal pain, nausea, myalgia, splenomegaly, lymphadenopa-
thy  [  3  ]   
  Laboratory  fi ndings include liver function abnormalities, • 
anemia, leukocytosis/leukopenia, positive blood cultures, 
or high O-antigen titers for salmonella (although the latter 
is present in <50% of patients)  [  3  ]     

 The differential diagnosis should include:
   Other infections that cause rose spots, such as rickettsial • 
typhus, paratyphoid fever,  Shigella  infection, trichinosis, 
leptospirosis, brucellosis, psittacosis  
  Folliculitis/acne    • 

 Treatment options include:
   Treat underlying infection; for typhoid fever,  fi rst-line anti-• 
biotic treatment is a  fl uoroquinolone or a third-generation 
cephalosporin  [  3  ]         
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  Fig. 58.1    Rose spots on the chest of a patient with typhoid fever 
(Image courtesy of Charles N. Farmer, MD)       
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 Cronkhite–Canada syndrome (CCS) is a sporadic, idiopathic 
syndrome characterized by multiple polyps in the gastroin-
testinal (GI) tract. First documented in 1955 by Drs. Cronkhite 
and Canada, only about 400 cases have been reported world-
wide, 75% of which in Japan. Patients of European or Asian 
descent are most frequently affected, with an incidence of 1 
per 1,000,000. Mean age of onset is the  fi fth to sixth decade 
with slight 3:2 predominance in men. An autoimmune pro-
cess is suspected. Men are generally affected in a 2:1 ratio, 
with two thirds of all patients being of Japanese origin  [  1  ] . 
 GI symptoms  [  2  ] :

   Symptoms appear in the sequence of GI symptoms, • 
weight loss, weakness, edema then ectodermal changes  
  Diarrhea  • 
  Hypogeusia  [  • 3  ]   
  Xerostomia  • 
  Abdominal discomfort  • 
  Weight loss and anorexia    • 

 The clinical signs and  fi ndings include  [  1,   2  ] :
   Skin hyperpigmentation  • 
  Nail dystrophy  • 
  Alopecia  • 
  Findings in endoscopy of numerous nonadenomatous or • 
juvenile type polyps or hamartomatous polyps throughout 
the GI tract except in the esophagus ( see  Fig.  59.1 )     

 Although not understood completely, the pathogenesis 
includes  [  1,   2  ] :

  CCS is a rare disease characterized by the presence of • 
nonadenomatous juvenile-type or hamartomatous polyps 
that occur throughout the GI tract ( see  Fig.  59.2 ) except in 
the esophagus with accompanying skin manifestations  
   There is no strong evidence to suggest a familial • 
disposition  

  Autoimmunity is said to play a role  • 
  Mental and emotional stress and physical fatigue are • 
important risk factors because the stress acts on the GI 
mucosa, causing a local in fl ammatory reaction  
  There also appears to be an increased risk for malignancy • 
associated with this disease    

 The pathology is characterized by  [  1,   2  ] :
   The CCS polyp is characterized by its broad sessile base, • 
expanded edematous lamina propria, and dilated cystic 
glands  
  Some studies have also suggested that, histologically, • 
CCS polyps are in fi ltrated with IgG4 plasma cells on 
immunohistochemistry staining     

 The diagnosis is made by considering the following  [  1,   2  ] :
   The presence of multiple nonadenomatous juvenile type • 
or hamartomatous polyps in the GI tract except esophagus 
with the accompanying skin changes  
  Laboratory results showing mild to moderate anemia, • 
electrolyte disturbances, hypoproteinemia that re fl ects 
malabsorption, vitamin de fi ciencies (vitamin B 

12
 , zinc, 

thiamine, folate)  
  Findings consistent with protein-losing enteropathy are • 
also present    

 The differential diagnosis of Cronkhite–Canada syndrome 
should include  [  1,   2  ] :

   Juvenile polyposis (JPS)  • 
  Peutz-Jeghers syndrome (PJS)  • 
  Familial adenomatous polyposis (FAP)  • 
  Ménétrier’s disease or hyperplastic hypersecretory gas-• 
tropathy; enlarged gastric mucosal folds leads to protein 
loss and malabsorption  
  Gardner’s syndrome  • 
  Turcot syndrome    • 

 Although not curative, the treatment entail  [  1,   2  ] :
   No guidelines or optimal therapy regimen available  • 
  Goals of treatment: resolution of diarrhea, weight loss • 
and ectodermal manifestations  
  Treatment regimens include: corticosteroids, immunosup-• 
pressants (azathioprine), nutritional support (intravenous 
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 fl uids, vitamin supplements, electrolytes, amino acids, 
total parenteral nutrition).  
  Some studies have also shown remission of disease after • 
eradication of  Helicobacter pylori  infection  [  4  ]         
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  Fig. 59.1    An endoscopic view of diffuse sessile polypoid lesions 
within the stomach with mucosal edema (From Kao et al.  [  1  ] )         Fig. 59.2    An colonoscopic view showing sessile, strawberry-like 

polypoid lesions with normal appearing surrounding colonic mucosa 
(From Kao et al.  [  1  ] )       
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 Clinical signs and features include:
   Dermatological triad:• 

   Hyperpigmentation: macules and papules (lentigo- –
like), light to dark brown, a few mm to 10 cm in diam-
eter, diffusely located but most commonly on the 
hands, feet, face, lips, buccal mucosa  
  Nail changes: dystrophy, onycholysis, unique inverted  –
triangle of inverted normal nail bordered by dystrophic 
nail ( see  Fig.  60.1 )  
  Alopecia: rapidly progressive, patchy but leading to  –
complete hair loss: also facial, axillary, extremity, and 
pubic hair loss ( see  Fig.  60.2 )       

  Median age diagnosis, 59 years old  [  • 1  ]   
  Males > females  • 
  Since 1955, there have been 400 cases, 75% in Japan, • 
15% develop malignancy most commonly of the sigmoid 
colon and rectum  [  2  ]   
  Incidence of one patient per million population    • 

 Pathogenesis unknown:
   Possible autoimmune etiology with increased antinuclear • 
antibodies and IgG4 in polyps and association with 

hypothyroidism, systemic lupus erythematous, rheumatoid 
arthritis, scleroderma  [  2,   3  ]   
  Stress and fatigue may also contribute    • 

 Histopathological features include  [  4  ] :
   Light microscopy of skin lesions shows elongated epidermal • 
rete ridges with an increased number of melanocytes in 
the basal cell layer, epidermal hyperpigmentation, and 
melanophages, with a mild super fi cial perivascular lym-
phohistiocytic in fi ltrate  
  Electron microscopy demonstrates increased melanocytes, • 
increased dendritic processes with melanin granules, and an 
increased number of melanin granules within keratinocytes  
  Mucosal lesions demonstrate acanthosis with hyperpig-• 
mentation with or without melanocytic hyperplasia    

 The diagnosis is made using a combination of:
   Clinical diagnosis based on dermatologic triad (hyperpig-• 
mentation, alopecia, nail changes) and gastrointestinal 
(GI) manifestations    

 The differential diagnosis should include:
   Other multiple syndromes with lentigines, including • 
Peutz–Jeghers syndrome and Lynch syndrome  
  Autoimmune pancreatitis    • 

 Treatment options include  [  3  ] :
   Supportive:  fl uid, electrolytes, nutrition, total parenteral • 
nutrition/bowel rest in severe cases  
  Often there is a favorable response to steroids  • 
  Proton pump inhibitor/H2 blocker; cromolyn sodium can • 
improve GI symptoms  
  If mast cells/eosinophils seen on biopsy, then may see a • 
response to antihistamine agents  
  Azathioprine  • 
  Surgery only for catastrophic conditions        • 
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  Fig. 60.1    ( a ), Nail dystrophy. 
( b ), Onycholysis       

  Fig. 60.2    Diffuse nonscarring alopecia       
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 Von Hippel–Lindau (VHL) syndrome is an autosomal domi-
nant genetic disorder. It is characterized by hemangioblasto-
mas in the cerebellum, spinal cord, kidneys, and retinas, and 
results from a mutation in a tumor suppressor gene  [  1,   2  ] . 

 The gastrointestinal symptoms include  [  1,   2  ] :
   Development of pancreatic cysts and cystadenomas • 
( see  Figs.  61.1  and  61.2 ) may cause pain as they expand 
inside the pancreas  
  Development of pancreatic neuroendocrine tumor may • 
cause symptoms depending on the various neuroendo-
crine substances secreted      

 Some clinical signs and  fi ndings are  [  1,   2  ] :
   Development of various benign and malignant tumors and • 
cysts:

   Hemangioblastoma in the central nervous system  –
(CNS)  
  Retinal hemangioblastoma   –
  Pheochromocytoma   –
  Renal cell carcinoma   –
  Renal cyst   –
  Pancreatic cystadenoma   –
  Pancreatic neuroendocrine tumors        –

 The pathogenesis: a genetic defect in a tumor suppressor 
gene  [  1,   2  ] :

   Autosomal dominant disorder  • 
  VHL tumor suppressor gene on chromosome 3p25–26 is • 
affected in this disease

   Loss of the VHL tumor suppressor gene leads to loss  –
of the VHL protein and elongin B, C (VBC) complex 
leading to dysfunction of the ubiquitination of hypoxia-
inducible factors and other proteins for VBC complex  
  The failure in degradation of hypoxia inducible factors  –
leads to development of highly vascular tumors       

 The diagnosis is made by considering the following criteria 
 [  1,   2  ] :

   The following criteria are used for the diagnosis of VHL • 
disease:

   Patients with a family history of developing hemangio- –
blastoma in the CNS or retina, renal cell carcinoma 
(RCC), pheochromocytoma or pancreatic tumors or 
cysts, epididymal cystadenoma  
  Patients without a family history of VHL disease but  –
who develop hemangioblastoma in the CNS or retina in 
combination with other tumors such as RCC, pheochro-
mocytoma, pancreatic tumors or cysts, or epididymal 
cystadenoma     

  Genetic testing• 
   Once diagnosed, complete genetic sequencing to iden- –
tify the mutation in the VHL gene can bene fi t family 
members       

 The differential diagnosis of VHL syndrome should include 
 [  1,   2  ] :

   VHL 1: those patients who do not have pheochromocytoma  • 
  VHL 2: those patients who do have pheochromocytoma• 

   Type 2A: pheochromocytoma with other hemangio- –
blastoma in the CNS but not with RCC  
  Type 2B: pheochromocytoma, RCC, and other CNS  –
tumors  
  Type 2C: pheochromocytoma alone        –

 There is no cure for this disease; treatment involves alleviating 
and preventing complications  [  1,   2  ] :

   Complex multisystem disorder that requires input from • 
multiple medical subspecialties  
  At-risk relatives should be entered into a comprehensive • 
screening program in childhood

   Retinal angioma: ophthalmic examination every  –
12 months beginning in infancy/childhood  
  CNS hemangioblastoma: magnetic resonance imaging  –
(MRI) scans of the head and spine every 12–36 months 
in adolescence  
  Renal cell carcinoma: MRI scans of abdomen every  –
12 months from age 16 years  
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  Pheochromocytoma: yearly screening beginning in  –
childhood with 24-h urine for catecholamine metabolites 
or measurement of plasma nor-metanephrine levels  
  Annual blood pressure screening            –
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  Fig. 61.1    A radial endoscopic ultrasound view of a complex cyst in the 
head of the pancreas in a patient with Von Hippel–Lindau syndrome       

  Fig. 61.2    A radial endoscopic ultrasound view of a simple cyst in the 
tail of the pancreas in a patient with Von Hippel–Lindau syndrome       
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 Von Hippel–Lindau (VHL) syndrome occurs in 1/36,000 live 
births and typically presents before age 40 years. The disease 
progresses with multiple tumors and death in the fourth 
decade of life  [  1  ] . 

 Clinical features include:
   Central nervous system (CNS) hemangiomas and other • 
visceral tumors  [  2  ] :

   Retinal hemangioblastomas (25–60% of patients)   –
  Endolymphatic sac tumors (10%)   –
  Craniospinal hemangioblastomas : cerebellar (44–72%),  –
brainstem (10–25%), spinal cord (13–50%)  
  Renal cell carcinoma or cysts (25–60%)   –
  Pheochromocytomas (10–20%)   –
  Pancreatic tumor or cyst (35–70%)   –
  Epididymal cystadenoma (25–60%)   –
  Broad ligament cystadenoma (rare)      –

  Fewer than 5% have cutaneous manifestations  • 
  Capillary malformations are the most common  fi nding • 
and often affect the head and neck  [  1  ]   
  Café-au-lait spots (well-circumscribed, evenly pig-• 
mented macules/patches 1 mm to 20 cm in diameter) ( see  
Fig.  62.1 )     

 Classi fi cation by presence or absence of different tumors  [  3  ] :
   Type 1: retinal/CNS hemangioblastomas and renal cell • 
carcinoma; no pheochromocytoma  
  Type 1 B: retinal/CNS hemangioblastomas with low risk • 
for renal cell carcinoma; no pheochromocytoma  
  Type 2A: pheochromocytomas and hemangioblastomas; • 
low risk for renal cell carcinoma  
  Type 2B: pheochromocytomas, hemangioblastomas, and • 
renal cell carcinoma  
  Type 2C: only pheochromocytomas    • 

 Pathogenesis is related to  [  1,   4  ] :
   Autosomal dominant genetic mutation to the VHL sup-• 
pressor gene on chromosome 3p25–26 with 80% of cases 
being hereditary and 20% sporadic  
  The VHL suppressor gene codes for a ubiquitin ligase • 
that degrades hypoxia-inducible factors (HIF)  
  Mutations in the gene lead to a lack of functioning ligase • 
and a buildup of HIF, leading to an increase in signaling 
molecules, such as vascular endothelial growth factor 
(VEGF), platelet derived growth factor (PDGF), trans-
forming growth factor (TGF)-alpha, and carbonic anhy-
drase IX, which cause neoangiogenesis and tumor 
formation    

 Pathology  fi ndings include:
   Capillary malformations: extensive and occasionally • 
dilated capillary vessels in the dermis  
  Café-au-lait spots: increased melanin content of both • 
melanocytes and basal keratinocytes; may see macromel-
anosomes or large pigment granules; adnexal epithelium 
uninvolved    

 Differential diagnosis includes:
   Sporadic tumor formation    • 

 Treatment measures include:
   Screening to detect tumors early and excise when neces-• 
sary including  [  3  ] :  
  Annual eye examinations beginning in infancy or early • 
childhood to screen for retinal angioma  
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  Magnetic resonance imaging (MRI) scans of head every • 
12–36 months beginning in adolescence to screen for 
CNS hemangioblastoma  
  Annual MRI or ultrasound examinations of abdomen • 
beginning at age 16 years to screen for renal cell carci-
noma and pancreatic tumors  
  Annual blood pressure monitoring and 24-h urine studies for • 
catecholamine metabolites; for patients at high risk for pheo-
chromocytoma, annual measurement of plasma normetaneph-
rine levels and adrenal imaging, beginning at age 8 years  
  Cosmetic treatment for cutaneous features        • 
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  Fig. 62.1    Von Hippel–Lindau syndrome. Port wine stain of the scalp       
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 Hepatitis C is caused by the hepatitis C virus (HCV) and 
affects the liver primarily. Although the infection itself is usu-
ally asymptomatic, long-term infection can ultimately lead to 
cirrhosis and subsequent liver failure, cancer, and varices. It is 
spread by blood contact and thought to affect 130–170 mil-
lion people worldwide. Liver failure due to hepatitis C is the 
most common indication for liver transplantation in the 
United States, and no vaccine is currently available  [  1  ] . 

 Gastrointestinal symptoms  [  1,   2  ]  include:
   Often asymptomatic  • 
  Acute symptoms (15% of infections): decreased appetite, • 
fatigue, nausea, muscle/joint aches, weight loss, and right-sided 
abdominal pain    

 Clinical signs and  fi ndings  [  1,   2  ]  include:
   Ascites, jaundice, bleeding varices, encephalopathy, • 
sometimes liver cancer can be present  
  Risk factors: drug use (45% prevalence in 20–59 year olds • 
with any illegal drug use); blood transfusion before 1992; 
increased number of sex partners; iatrogenic (possibly from 
dialysis); HIV infection, children born to infected mothers, 
individuals born between the years 1945–65  
  Fifteen percent–30% of patients report no risk factors    • 

 Pathogenesis  [  1,   3  ]  involves:
   An enveloped  fl avivirus (with positive stranded viral RNA) • 
that binds to cells and enters via receptor-mediated 
endocytosis  
  Cells recognize pathogen-associated molecular patterns, • 
which leads to increased interferon (IFN)- g  and proin fl ammatory 
cytokines, leading to IFN- b , interferon regulatory factor-3, 
and  l  interferons that activate adaptive immunity  

  Chronic infection due to mutation of epitopes of cytotoxic • 
CD8+ T-cells and the increase of inhibitory receptors on 
chronically active T-cells leading to functional impair-
ment. This and a rapid mutation rate allows the virus to 
escape immune clearance  
  Much of the liver disease from chronic infection is due to • 
chronic in fl ammation    

 Pathology may show typical features  [  1,   3  ] :
   Lymphocyte in fi ltration of the parenchyma ( see  Fig.  • 63.1 )  
  Lymphoid follicles in portal area ( see  Fig.  • 63.2 )  
  Bile duct reactive changes  • 
  Worsening  fi brosis as disease progresses      • 

 Diagnostic factors  [  1,   2  ] :
   Screening tests for those with risk factors or increased • 
liver enzymes include serum assay for antibodies to hepa-
titis C and then polymerase chain reaction assay (PCR) 
for RNA of HCV to con fi rm active infection  
  Once infection is con fi rmed, determine the viral load and • 
genotype; there are six genotypes: genotype 1 is more 
prevalent in North America, South America, and     Europe  
  Screen for cirrhosis and hepatocellular carcinoma  • 
  Clinically signi fi cant liver  fi brosis has a gold-standard • 
diagnosis with liver biopsy but serum assays may be used 
to identify  fi brosis without the risks of a biopsy    

 Differential diagnosis  [  1,   2  ] :
   Nonalcoholic steatohepatitis  • 
  Autoimmune hepatitis  • 
  Alcohol hepatitis  • 
  Other viral hepatitis infections    • 

 Various treatment options  [  2  ] :
   Treatment should be pursued in those with symptom-• 
atic HCV infection and those with moderate-to-severe 
 fi brosis  
  Standard treatment is pegylated interferon and ribavirin • 
plus a protease inhibitor (telaprevir or boceprevir): this 
clears 65–70% of genotype I infections; dual therapy, 
pegylated interferon, and ribavirin clears virus in 70–80% 
of genotype II infections; better outcomes are associated 
with lower initial HCV count IL-2b CC host genotype, 
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and better adherence to treatment; side effects include 
fever, in fl uenza-like illness, headache, cytopenia, fatigue, 
anorexia, depression, anxiety  
  Rapid viremic response: clearance of virus by 4 weeks • 
can lead to shorter therapy  
  Early viremic response: decrease in viral count 100-fold • 
or clearance by 12 weeks; if this does not occur, there is a 
97% failure of treatment  
  Side effects include rash, pruritus, anemia, gastrointes-• 
tinal upset  
  In the future, hope for treatment without pegylated • 
interferon        
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  Fig. 63.1    A photomicrograph of a liver biopsy specimen showing a 
primarily pericentral lymphocytic in fl ammatory in fi ltrate and a moder-
ate amount of steatosis that is typical of HCV infection. Hematoxylin 
and eosin (H and E) stain, low power       

  Fig. 63.2    A photomicrograph of a liver biopsy specimen showing a 
typical lymphoid aggregate or nodule composed of mononuclear cells. 
Steatosis is more extensive than in Fig.  63.1 , which would be consistent 
with a genotype 3 infection. H and E stain, low power       
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   Lichen Planus 

 Clinical signs and features:
   0.1–4% of the population, more often in women and those • 
30–60 years old  
  Planar, purple, polygonal, pruritic, papules/plaques  • 
  Acute onset on the  fl exor surfaces of the wrist, forearm, • 
and leg  
  May also occur on the oral mucosa (see Fig.  • 64.1 ), genital 
mucosa, scalp, nails, and rarely the esophagus  
  Wickham striae: lesions covered by lacy, reticular, white • 
lines (see Fig.  64.1 )  
  Clearing lesions often leave postin fl ammatory • 
hyperpigmentation  
  Linear lichen planus: lesions may be linear and arise via • 
Koebner phenomenon (see Fig.  64.1 )  
  Annular lichen planus: arcuate groups of individual pap-• 
ules that develop rings or papules that extend peripherally 
with central clearing, often occurring on male genitalia 
and buccal mucosa  
  Atrophic lichen planus: well-demarcated white, pink, blu-• 
ish papules  

  Hypertrophic lichen planus: usually occurs on the extrem-• 
ities, ankles, shins, and interphalangeal joints, and is very 
pruritic  
  Vesiculobullous lichen planus: vesicles/bullae form on • 
preexisting lesions     

 Differential diagnosis:
   Nummular eczema  • 
  Papular atopic dermatitis  • 
  Lichen simplex chronicus  • 
  Pityriasis rosea  • 
  Prurigo nodularis  • 
  Psoriasis    • 

 Pathogenesis of this disease, although unclear, is immune-
mediated:

   Statistically signi fi cant association with hepatitis C infec-• 
tion, although the reason for the association is unclear    
 Histopathological features:
   Irregular “saw-tooth” pattern of epidermal hyperplasia • 
( see  Fig.  64.2a )  
  Compact hyperkeratosis with wedge-shaped thickening • 
of the granular cell layer  
  Vacuolar alteration of the basal layer of the epidermis ( • see  
Fig.  64.2b )  
  Dense, bandlike, T-cell in fi ltrate obscuring the dermal-• 
epidermal junction     

 Diagnostic factors:
   Clinical diagnosis if classic case  • 
  Biopsy can be used to con fi rm especially atypical cases    • 

 Treatment options:
   Screen all patients for hepatitis C  • 
  High-potency topical corticosteroids  • 
  Topical calcineurin inhibitors  • 
  Oral corticosteroids  • 
  Oral antihistamines for itch  • 
  Intralesional triamcinolone used to treat hypertrophic • 
lichen planus  
  Phototherapy  • 
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  Systemic retinoids  • 
  Methotrexate     • 

   Porphyria Cutanea Tarda 

 Clinical signs and features  [  1  ] :
   Cutaneous bullae and milia on dorsal surface of the hands • 
( see  Fig.  64.3 ): from exposure to sun and as an area of 
constant trauma; also see hyperpigmentation and hyper-
trichosis on the face—nonvirilizing type—particularly on 
the checks and temples and more common in females  
  Classically increased photosensitivity, skin fragility, blis-• 
tering, erosions, crusts, and milia in sun-exposed areas  
  Rarely: sclerodermoid changes with waxy, yellow to white, • 
indurated plaques resembling scleroderma; purplish red 
heliotropic suffusion of the central part of the face  
  Most common porphyria worldwide, one in 10,000 • 
people  
  Average onset in middle age  • 
  Hepatoerythropoietic porphyria: presents much earlier in • 
infancy, with dark urine in diapers     

 Differential diagnosis:
   Variegate porphyria  • 
  Hereditary co-porphyria  • 
  Congenital erythropoietic purpura  • 
  Epidermolysis bullosa acquisita  • 
  Polymorphous light eruption  • 
  Phototoxic drug eruption  • 
  Hydroa vacciniforme  • 

  Pseudoporphyria cutanea tarda    • 
 Pathogenesis  [  2  ] :

   Urophyrinogen decarboxylase (UROD) is mapped to • 
chromosome region 1p34  
  Type I—sporadic or acquired—UROD is only de fi cient in • 
the liver  
  Type II—autosomal dominant with incomplete pene-• 
trance; enzyme is de fi cient in all tissue  
  Enzyme activity of ~25% of normal leads to a buildup of • 
uroporphyrin and other carboxylated porphyrins in vari-

  Fig. 64.1    ( a ) Cutaneous lichen 
planus. Flat, violaceous, 
polygonal papules on the 
forearm, in a linear array due to 
Koebnerization in an area of 
prior trauma. ( b ) Mucosal lichen 
planus. Violaceous plaque on the 
buccal mucosa, with lacy white 
reticulated pattern       

  Fig. 64.2    Lichen planus. 
( a ) Pathology demonstrates 
hypergranulosis, sawtooth-
shaped rete ridges, with a 
lichenoid lymphocytic in fi ltrate 
(20×). ( b ) High-magni fi cation 
image shows liquefactive 
degeneration of the basal layer 
( white arrow ) with colloid bodies 
( black arrow )       

  Fig. 64.3    Porphyria cutanea tarda. Erosions and vesicles on dorsal, 
sun-exposed hands       
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ous organs including the skin and liver. The buildup in the 
skin leads to the photochemical reaction in the skin  
  Type I and II are associated with liver disease. Symptoms • 
are often induced by alcohol, estrogens (oral contracep-
tive pills), hemochromatosis/iron overload, polychlori-
nated hydrocarbons, and liver disease, particularly HCV. 
Occurs due to iron increasing the oxidation of uropyrino-
gen to uroporphomethene, which decreases UROD by 
competitive inhibition  
  Type III: autosomal recessive variant; primary relatives • 
with disease but normal UROD levels in erythrocytes  
  Hepatoerythropoietic porphyria (HEP): severe clinical fea-• 
tures, early in life but otherwise similar to types I and II  
  Pseudoporphyria cutanea tarda (PCT): similar clinical • 
 fi ndings to PCT in patients with chronic kidney disease 
and/or hemodialysis, as well as drug-induced (nonsteroi-
dal anti-in fl ammatory drugs, tetracyclines, nalidixic acid, 
furosemide, systemic retinoids)    

 Histopathological features:
   In the presence of uroporphyrin, photoactivation of the • 
complement system leads to activation of mast cells and 
then proteases, resulting in a dermal-epidermal split. 
Histologically, one notes a subepidermal blister with 
retention of the dermal papillae and no signi fi cant 
in fl ammation. Periodic acid-Schiff (PAS) stain high-
lights the increased hyalin-like material around 
super fi cial dermal vessels. Later increased  fi broblast 
activity leads to  fi brosis and sclerodermoid skin changes 
( see  Fig.  64.4 ).     

 Diagnostic factors  [  2  ] :
   Urine changes to red/brown within hours of exposure to • 
natural light or pink to red  fl uorescence with an ultraviolet 
light source; no longer recommended because of low 
sensitivity and speci fi city  
  Biochemical analysis: increased uroporphyrin (type I isomer • 
> type III isomer), hepta-carboxylated porphyrins (type III 
isomer > type I isomer), and coproporphyrin in urine; 
increased coproporphyrin and isocoproporphyrin in feces    

 Treatment options  [  2  ] :
   Avoid sunlight, skin protection (must block 400–410 nm • 
light—use titanium dioxide or zinc oxide–based sunscreens)  
  Minimize skin trauma  • 
  Avoid triggers such as alcohol and estrogen  • 
  Phlebotomy to reduce iron load  • 
  Chloroquine: increased porphyrin excretion and decrease • 
synthesis  
  Phlebotomy and antimalarials are ineffective for HEP         • 
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  Fig. 64.4    Porphyria cutanea tarda. Pauci-in fl ammatory subepidermal 
blister with festooning of the dermal papillae ( black arrow ). Note the 
thick stratum corneum ( white arrow ), indicating acral location       
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 Primary biliary cirrhosis (PBC) is an autoimmune disease 
characterized by destruction of the small bile ducts in the 
liver. This ultimately leads to cholestasis followed by  fi brosis 
and cirrhosis. There is a 9:1 female to male ratio, with preva-
lence as high as one in 4,000  [  1  ] . 

 The gastrointestinal (GI) symptoms include  [  1–  3  ] :
   There are four stages of disease clinically: (1) preclinical • 
(only increased antimitochondrial antibody); (2) asymptom-
atic (increased alkaline phosphatase and gamma glutamyl-
transpeptidase); (3) symptomatic; (4) liver insuf fi ciency  
  Fifty percent–60% of patients present without symptoms, • 
with most developing symptoms over 2–4 years, although 
some may remain asymptomatic for up to 20 years; it is 
unclear why there is a difference in progression and how 
to predict those who will progress rapidly  
  Common symptoms include fatigue (65–80%), pruritus • 
(20–70%), anicteric cholestasis, hyperlipidemia (usually 
with high-density lipoprotein [HDL] > low-density lipopro-
tein [LDL] and not requiring therapy), abdominal pain (par-
ticularly right upper quadrant pain; etiology often unknown, 
occasionally secondary to gallstone disease, rarely due to 
hepatocellular carcinoma, jaundice, hepatomegaly)  
  Jaundice usually occurs prior to hepatic decompensation • 
with ascites, encephalopathy, coagulopathy    

 The clinical signs and  fi ndings are  [  1–  3  ] :
   Twenty percent of patients have more severe disease in • 
the presence of an autoimmune hepatitis picture  
  Five percent–10% of patients have a premature ductopenic • 
variant with rapid onset of ductopenia leading to severe 
icteric cholestasis and cirrhosis within 5 years  
  Portal hypertension is often due to presinusoidal presence • 
of nodular regenerative hyperplasia, not cirrhosis; variceal 

hemorrhage can occur but is often not an indication for 
immediate transplant  
  Disease associations include lichen planus, scleroderma, • 
CREST (calcinosis; Raynaud syndrome; esophageal dys-
motility; sclerodactyly; telangiectasia), systemic lupus 
erythematosus, Sjögren syndrome, Raynaud syndrome, 
autoimmune thyroid disease, celiac disease, ulcerative 
colitis, pulmonary  fi brosis, glomerulonephritis, sarcoido-
sis, recurrent tubular acidosis, recurrent urinary tract 
infection, rheumatoid arthritis, periostitis  
  Decreased survival is associated with jaundice, irreversible • 
bile duct loss, cirrhosis, other autoimmune diseases    

 The pathogenesis appears to involve autoimmune abnor-
malities  [  1–  4  ] :

   A genetic component is suggested as the disease in more • 
common in Northern Europeans, more common in those 
with relatives with disease (one sixth have an affected 
relative), 63% concordance in monozygotic twins, and 
more common in women (10:1 female:male ratio)  
  Most commonly accepted hypothesis is that the disease • 
represents molecular mimicry immune response due to 
bacteria (Escherichia coli, Novosplingobium aromaticiv-
orans), tobacco use, viruses, and chemicals  
  Immune targets appear to be a family of 2-oxo-acid dehy-• 
drogenase complexes with in fi ltrating autoreactive T-cells 
reactive against these proteins  
  Intense immune response against biliary epithelial cells • 
appears caused by the way bile duct cells handle these 
proteins versus the way other cells modify them    

 The pathology seen in liver biopsies can show  [  3,   4  ] :
   Four stages of the disease (may all be present in same sample, • 
disease staged by most advanced stage present in the sample)

   Stage I: localization of in fl ammation in the portal triads   –
  Stage II: decreased number of bile ducts, in fl ammation  –
extends into surrounding parenchyma  
  Stage III:  fi brous septa link adjacent portal triads   –
  Stage IV: end-stage liver disease, frank cirrhosis with  –
regenerative nodules       

 The diagnosis is made based on  [  1–  4  ] :

      Primary Biliary Cirrhosis: 
Gastrointestinal Features       

     Liam   Zakko                

  65

    L.   Zakko   (*)
     Yale Department of Internal Medicine ,  Yale New Haven Hospital ,
  New Haven ,  CT ,  USA  

   Yale Primary Care Clinic ,   789 Howard Avenue ,  New Haven , 
 CT   06519-1304 ,  USA    
e-mail:  liam.zakko@yale.edu   



172 L. Zakko

   Three criteria for PBC diagnosis: if all three criteria are • 
positive, the diagnosis is de fi nite; if two criteria are posi-
tive, the diagnosis is probable

   Detectable antimitochondrial antibodies   –
  Elevated liver enzymes (alkaline phosphate most com- –
mon) for 6 months  
  Histologic  fi ndings in the liver compatible with the  –
disease ( see  Fig.  65.1 )        

 The differential diagnosis of primary biliary cirrhosis should 
include  [  1–  4  ] :

   Nonalcoholic liver disease  • 
  Primary sclerosing cholangitis  • 
  Lymphoma  • 
  Cystic  fi brosis  • 
  Drug-induced liver injury  • 
  Thyrotoxicosis    • 

 There is no cure but symptomatic treatment involves  [  1–  4  ] :
   Ursodeoxycholic acid (UDCA) is  fi rst-line therapy with • 
25–30% complete response, 20% with no progression his-
tologically if treatment started in stage I and II disease  
  Budesonide can be used with UDCA to improve histol-• 
ogy and biochemical tests, but has no effect on survival  
  Colchicine: use if there is an incomplete response to • 
UCDA  
  Methotrexate: use if there is an incomplete response to • 
UCDA and colchicine  
  Liver transplant: de fi nitive treatment, 92% survival at • 
1 year, 85% survival at 5 years; however, does not change 
antibody status and recurrent at 3 years is 15% and at 
10 years is 30%        
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  Fig. 65.1    A photomicrograph of a liver specimen from a patient with 
primary biliary cirrhosis showing a dense mononuclear in fi ltrate surround-
ing and damaged bile ducts. Hematoxylin and eosin stain, low power       
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 Clinical signs and features include:
   Dermatologic disease is the presenting symptom in 38% • 
of patients  [  1  ]   
  Xanthoma (5–10%): most commonly presents around • 
eyes, xanthelasma ( see  Fig.  66.1a ) may affect hands, 
elbows, knees, ankles (may be more likely in sites of 
minor trauma) ( see  Fig.  66.1b ); rarely develops xanthoma 
striatum palmare or xanthomatous neuropathy  [  1–  3  ]   
  Pruritus: second most common complaint of patients • 
(fatigue is most common complaint); pruritus disrupts 
sleep and contributes to fatigue; left untreated skin becomes 
scarred and hyperpigmented; worse in winter with 
decreased ultraviolet light to breakdown bilirubin  [  3–  5  ]   
  Earlier diagnosis of primary biliary cirrhosis (PBC) has • 
resulted in decrease in severity of symptoms  [  2,   6  ] . 
Disease associations include lichen planus, scleroderma, 
CREST (calcinosis; Raynaud syndrome; esophageal 
dysmotility; sclerodactyly; telangiectasia), systemic 
lupus erythematous, Sjögren syndrome, Raynaud, thy-
roiditis, celiac disease, ulcerative colitis, pulmonary 
 fi brosis  [  5  ]      

 The differential diagnosis should include:
   Nonalcoholic liver disease  • 
  Primary sclerosing cholangitis  • 
  Lymphoma  • 
  Cystic  fi brosis  • 
  Drug-induced liver injury  • 
  Thyrotoxicosis    • 

 Pathogenesis of this disease involves:

   Xanthoma: histiocytes that take-up lipid component of • 
lipoproteins deposited in dermis and subcutaneous tissue 
 [  3,   4  ]   
  Pruritus: etiology unclear, likely secondary to bile salts • 
(suggested by response to cholestyramine) but unclear 
how they lead to disease; may be due to balance of intra-
hepatic bile acids, level of serum opioids (responds to 
opioid antagonists), maybe centrally mediated due to 
serum contents  [  2,   3  ]   
  Primary biliary cirrhosis (PBC) is an autoimmune disease • 
of the biliary ducts with a female:male ratio of 9:1; 
patients are presumed to have a genetic predisposition, 
which is triggered by environmental factors such as smok-
ing and infection  [  5,   6  ]     

 Histopathological features include:
   Xanthoma in PBC: lipid laden or foamy histocytes in a • 
diffuse and/or nodular pattern in the upper dermis ( see  
Figs.  66.2  and  66.3 )  
  Lichen planus in PBC: irregular epidermal hyperplasia • 
with compact hyperkeratosis, wedge shaped hypergranu-
losis, vacuolar alteration and a bandlike in fl ammatory 
in fi ltrate obscuring the dermal-epidermal interface and 
composed of predominantly lymphocytes.  
  Hyperpigmented skin in PBC: due to increased melanin • 
in the epidermis and dermis.      

 The diagnosis is made using a combination of:
   Three criteria for diagnosis of PBC: if all three criteria • 
positive, then diagnosis is de fi nite; if two criteria positive, 
then diagnosis is probable  [  2  ] 
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  Fig. 66.1    Primary biliary 
cirrhosis. ( a ) Xanthelasma. 
( b ) Tuberous xanthoma       

  Fig. 66.2    Xanthelasma. 
A photomicrograph of a 
section of thin epidermis 
(eyelid skin) showing foam 
cells in the dermis. 
(Hematoxylin and eosin 
[H and E] stain, 40×;  inset  
1000×)       

  Fig. 66.3    Tuberous 
xanthoma. 
A photomicrograph of a 
section of a nodular lesion 
showing foam cells in the 
dermis. (H and E stain, 
20×;  inset  1000×)       

   Detectable antimitochondrial antibodies   –
  Elevated liver enzymes (alkaline phosphate most com- –
mon) for 6 months  
  Histologic  fi ndings in the liver compatible with the disease        –

 Treatment options include:
   Dis fi guring xanthoma can be surgically resected  [  • 3  ]   
  Pruritus responds to cholestyramine, rifampin, antihis-• 
tamines, sertraline, naltrexone, ultraviolet light, ursode-

oxycholic acid, plasmapheresis, liver transplant 
 [  2,   3,   7  ]   
  Ultimately primary biliary cirrhosis requires direct treat-• 
ment  [  2,   3,   5–  7  ]         
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 Cirrhosis is the end stage of chronic liver disease character-
ized by the presence of  fi brosis and scar tissue. This stage of 
liver disease is associated with multiple complications and 
causes poor quality of life, increased risk of infection, and 
has a poor prognosis. Although the disease is centered in the 
liver, it has myriad effects in other organ systems. Cirrhosis 
has a 10-year mortality of 34–66%. The wide range is due to 
differences in the various etiologies of disease. 

 Gastrointestinal (GI) symptoms include  [  1  ] :
   Increasing abdominal girth from ascites  • 
  Upper GI bleeding or rectal bleeding    • 
 Clinical signs and  fi ndings include  [  1  ] :
   Development of portal hypertension• 

   Hepatic encephalopathy   –
  Esophageal ( see  Fig.   – 67.1 ), gastric, or rectal varices 
( see  Fig.  67.2 )  
  Portal hypertensive gastropathy ( see  Fig.   – 67.3 )  
  Ascites/ fl uid retention         –

  Development of hepatocellular carcinoma    • 
 The pathogenesis stems from increased deposition of extra-
cellular matrix components in sensitive areas of the liver  [  1  ] :

   Diffuse process characterized by tissue  fi brosis and conver-• 
sion of normal liver architecture into abnormal nodules  
  Numerous causes• 

   Chronic hepatitis B or C   –
  Alcohol consumption   –
  Obesity associated with nonalcoholic steatohepatitis   –
  Autoimmune liver disease   –

  Iron or copper storage diseases   –
  Genetic de fi ciencies        –

 On pathology examination, typical  fi ndings are  [  1  ] :
   Diffuse  fi brosis (stage 4 on Metavir scoring system) • 
( see  Fig.  67.4 )  
  Regenerative nodules ( see  Figs.  • 67.5  and  67.6 )  
  Altered lobular architecture and establishment of intrahe-• 
patic vascular shunts between afferent and efferent ves-
sels of the liver  
  Capillarization of sinusoids and perisinusoidal  fi brosis  • 
  Vascular thrombosis and obliterative lesions in portal • 
tracts and hepatic veins  
  Underperfusion of lobular parenchyma and tissue hypoxia       • 

 The diagnosis is made by considering  [  1  ] :
   Imaging with ultrasound/computed tomography scan • 
consistent with altered hepatic architecture  
  Physical examination  fi ndings of portal hypertension  • 
  Ascites  fl uid analysis consistent with portal hypertension  • 
  Liver biopsy    • 

 The differential diagnosis of cirrhosis should include  [  1  ] :
   Chronic viral hepatitis  • 
  Autoimmune  • 
  Alcohol abuse  • 
  Genetic disease: Wilsons disease, Hemochromatosis, • 
alpha-1 antitrypsin de fi ciency  
  Thyroid disease  • 
  Celiac disease    • 

 The treatment involves:
   Treatment of underlying cause of cirrhosis  • 
  Liver transplant  • 
  Treatment of symptoms of portal hypertension• 

   Diuretic therapy   –
  Paracentesis   –
  Variceal band ligation/nonselective beta blockade   –
  Lactulose therapy to prevent hepatic encephalopathy            –
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  Fig. 67.1    An endoscopic view of large esophageal varices in the distal 
esophagus in a patient with cirrhosis due to hepatitis C. A “nipple sign” 
( arrow ) on a varix is considered to be evidence of recent bleeding       

  Fig. 67.2    An endoscopic, retro fl exed view of the rectum showing dilated 
internal hemorrhoidal veins that have become rectal varices ( arrow )       

  Fig. 67.3    An endoscopic view of portal gastropathy. Hyperemic 
edematous mucosa with a “ fi sh scale” appearance is characteristic of 
this feature of portal hypertension       

  Fig. 67.4    The cut surface of a cirrhotic liver demonstrating a grossly 
nodular appearance       

  Fig. 67.5    A photomicrograph of a liver biopsy section from a cirrhotic 
patient. A regenerative nodule is shown ( thin arrow ) surrounded by 
 fi brous septae ( thick arrow ) and a severe in fl ammatory response. 
Hematoxylin and eosin stain, high power       

  Fig. 67.6    A photomicrograph of a liver biopsy section from a cirrhotic 
patient. Regenerative nodules are shown clearly outlined by  fi brotic 
septae. Reticulin stain, high power       
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 Clinical characteristics include:

   Liver disease often presents with cutaneous  fi ndings: • 
chronic alcoholism, 43% have cutaneous  fi ndings; alco-
hol cirrhosis, 72% have spider angioma, palmar erythema, 
or Dupuytren’s contractures  [  1  ]   
  Jaundice: occurs when serum bilirubin >2.5–3.0 mg/dL; • 
if mild, skin is yellow; if severe, skin is brown  [  1  ]   
  Pruritus of cholestasis: tends to be generalized, worse in • 
hands and feet  [  1  ]   
  Prurigo nodularis: associated especially with cirrhosis • 
due to hepatitis C;  fi rm, pruritic hyperkeratotic nodules 
1 mm–2 cm in diameter; usually on the extremities 
although no part of the body is exempt, often with xerotic/
licheni fi ed skin between nodules and excoriations/crusting 
on the lesions  [  1,   2  ]   
  Spider angiomas (spider nevi) ( • see  Fig.  68.1 ): occur in 
vascular area drained by superior vena cava  [  3–  5  ]  in 33% 
of cirrhotics; the more present, the worse the cirrhosis; on 
examination, they will disappear with pressure  [  1  ]  and if 
large enough, they will pulsate  [  3  ] ; they are closely asso-
ciated with esophageal varices  [  3  ]   

  Bier spots: hypopigmented, small irregular-shaped • 
patches on the arms and legs; on examination, the lesions 
will disappear with pressure and with limb elevation  [  1  ]   
  Paper money skin: upper trunk with scattered, needle-thin • 
super fi cial capillaries; common in alcoholic cirrhosis  [  1  ]   
  Palmar erythema:  fl orid, crimson color of palms and • 
 fi ngertips  [  1  ]  (most common on the thenar or hypothenar 
eminences), characteristically bilateral and symmetrical 
in 23% of cirrhotics  [  4  ]  ( see  Fig.  68.2 )  
  Xanthelasma: can be a feature of cholestatic liver disease; • 
localized cholesterol deposits beneath the skin (especially 
the eyelids); painless, yellow, soft plaques with well-
de fi ned borders that often grow over weeks  [  1  ]   
  Hair and/or nail Loss; clubbing of nails;  fl at nails; Terry’s • 
nails ( see  Fig.  68.3 ), a nail  fi nding in which the proximal 
two thirds of the nail appear white, with preservation of a 
normal 1–3 mm band of color at the distal nail bed 
 [  1,   5  ]   
  Dupuytren’s contracture: progressive  fi brosis and thick-• 
ening of the tendons in the palmar fascia that over time 
leads to stiffness in the joints to the point that a patient’s 
 fi ngers cannot fully extend or  fl ex ( see  Fig.  68.4 )  [  1  ]   
  Disseminated super fi cial porokeratosis: multiple pink, tan • 
 fl at annular papules and plaques with a slightly elevated 
keratotic margin (the process is more commonly seen in 
cirrhotics); of concern because these lesions can progress 
rarely to squamous cell carcinoma  [  1  ]   
  Dilated super fi cial abdominal veins due to diversion of • 
blood away from the portal venous system is exempli fi ed 
by the caput medusa ( see  Fig.  68.5 )         

 Pathogenesis is based on abnormalities caused by liver 
dysfunction:

   Pruritus: failure to metabolize toxins and  fi lter bile salts; • 
somewhat centrally mediated due to increased central 
nervous system opioids  [  1  ]   
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  Prurigo nodularis: postulated that it may be due to • 
increased neuropeptides, electrolyte abnormalities, 
changes in growth factors, or deposition of immune com-
plexes  [  2  ]   
  Spider nevi: associated with increased estrogen and • 
estrogen/androgen ratio, although unclear if due to estro-
gen or elevations in growth factors, vascular endothelial 
growth factor (VEGF)/basic  fi broblast growth factor 
(bFGF)  [  5  ]   
  Palmar erythema: also associated with increased estrogen • 
and estrogen/androgen ratio; due to vasodilation from 
increased prostacyclins and nitric oxide that accumulate 
in patients with liver disease  [  1  ] ; may be increased in 
those with alcoholic cirrhosis due to phytoestrogen con-
tent of alcohol, acetaldehyde (an ethanol metabolite), and 
calcitonin gene-related peptide  [  5  ]   

  Xanthelasma: secondary to dyslipidemia; increased trig-• 
lycerides and decreased high-density lipoprotein (HDL) 
are most common  [  1  ]   
  Dupuytren’s contracture: etiology unknown but associ-• 
ated with alcoholic cirrhosis  [  1  ]   
  Porokeratosis: likely due to decreased humoral and cell-• 
mediated responses  [  1  ]     

 The pathology of the skin is varied:
   Spider angioma: small dilated arterioles (0.5 cm in diam-• 
eter) from which small telengiectatic vessels radiate  [  5  ]   
  Terry’s nails: distal band with telangiectasia; proximal • 
area with hyperplasia of connective tissue between nail 
and bone  [  5  ]   
  Porokeratosis: presence of cornoid lamella  [  • 5  ]   
  Prurigo nodularis: compact hyperkeratosis with focal par-• 
akeratosis and marked acanthosis often of pseudoepith-
iliomatous proportions; thickening of papillary dermal 
collagen often in vertical orientation; hypertrophy and 
increased proliferation of dermal nerves; lymphocytes, 
histiocytes, mast cells and occasional eosinophils within 
the dermis  [  2  ]     

 Diagnosis is made on the basis of clinical features, imaging, 
blood tests, and pathology:

  Fig. 68.1    Spider angiomata. A  fl orid case on the chest. Telangiectatic 
“arms” extending radially from a central vessel is characteristic       

  Fig. 68.2    Palmar erythema. Crimson color of palms,  fi ngertips, thenar, 
and hypothenar eminences       

  Fig. 68.3    Terry’s nails. Apparent leukonychia (whitish nails) of all 
 fi ngernails, obscuring the lunulae and sparing the distal 2–3 mm       
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  Fig. 68.4    Dupuytren’s contractures. Progressive  fi brosis and thicken-
ing of the tendons in the palmar fascia that prevents complete extension 
or  fl exion of the  fi ngers       

  Fig. 68.5    Distended super fi cial abdominal veins due to diversion of 
blood from the portal venous system and is exempli fi ed by the caput 
medusa       

   Above  fi ndings in adults merit a workup for liver disease • 
including liver function tests, tests for hepatic injury, and 
hepatic imaging    
 The differential diagnosis includes:
   Variable depending on the skin  fi ndings but includes the • 
differential for cirrhosis as well as a number of rheumato-
logic diseases, particularly rheumatoid arthritis and lupus, 
and high estrogen states such as pregnancy    
 Treatment is largely symptomatic:
   Pruritus: resin cholestyramine, rifampin, naltrexone, and • 
in severe/refractory cases consider plasmapheresis; 
responds to liver transplantation  [  1  ]   
  Prurigo nodularis:  fi rst line, topical antipruritics (corti-• 
costeroids, pramoxine, menthol), intralesional steroids; 
second: ultraviolet light treatment, cryotherapy, vitamin 
D, capsaicin; third: naltrexone, cyclosporine, low-dose 
thalidomide  [  1,   2  ]   

  Dupuytren contractures: surgical fasciectomy  [  • 1  ]   
  Porokeratosis: clears with improved liver function  [  • 1  ]         
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 Wilson’s disease is an autosomal recessive disorder that 
causes copper to accumulate in various tissues throughout 
the body. Carriers occur at a rate of approximately one in 
100, but the disease occurs in 1–4 per 100,000. Disease found 
early can be treated, but advanced disease may require a liver 
transplant  [  1  ] . 

 Gastrointestinal symptoms associated with the disease are 
 [  1,   2  ] :

   Combination of liver disease with neuropsychiatric • 
disturbances  
  Symptoms related to end-stage liver disease or acute liver • 
failure    

 Clinical signs and  fi ndings include  [  1,   2  ] :
   Elevated aminotransferases  • 
  Acute or chronic hepatitis  • 
  Fulminant hepatic failure  • 
  Cirrhosis/end-stage liver disease with portal hypertension• 

   Ascites/ fl uid retention   –
  Esophageal/rectal varices   –
  Portal hypertensive gastropathy   –
  Hemorrhagic diathesis   –
  Hepatic encephalopathy      –

  Kayser–Fleischer rings  • 
  Sun fl ower cataracts  • 
  Skin manifestations of chronic liver disease• 

   Spider telangiectasias   –
  Gynecomastia   –

  Jaundice/icterus   –
  Muehrcke’s lines, Terry’s nails   –
  Palmar erythema      –

  Osteoarthritis  • 
  Cardiac  fi ndings  • 
  Nephrocalcinosis  • 
  Chondrocalcinosis  • 
  Hypercalciuria  • 
  Depression  • 
  Mood lability  • 
  Psychosis  • 
  Cognitive decline  • 
  Tremor  • 
  Dysarthria/aphasia  • 
  Ataxia/bradykinesia  • 
  Infertility/increased risk of miscarriage  • 
  Hypoparathyroidism    • 

 The pathogenesis is based on a genetic defect in the excre-
tion of copper  [  3  ] :

   Autosomal recessive  • 
  Mutations in the  • ATP7B  gene on chromosome 13

   Reduction in the   – ATP7B  function results in decreased 
biliary copper excretion  
  Increased copper accumulation in hepatic and extrahe- –
patic tissues  
  Excess copper released into circulation and taken up  –
by central nervous system       

 Typical liver pathology shows  [  3  ] :
   Liver biopsy dry weight 75  • m g/g copper  
  Liver biopsy histology varies with stage (see Fig.  • 69.1 )

   Early: hepatic steatosis, mitochondria with crystalline  –
deposits and dilated cristae with advancing  fi brosis  
  Later: lysosomal deposits of copper and copper  –
metallothionein  
  Late stage: hepatocellular disruption with advanced  –
cirrhosis and  fi brosis  
  Acute liver failure: apoptosis and necrosis on the back- –
ground of advanced  fi brosis     

  Copper staining of liver biopsy• 
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   Copper staining positive nodules with nearby areas absent  –
for copper staining (regenerative areas)( see  Fig.  69.2 )         

 The diagnosis is made by considering  [  3  ] :
   Family history  • 
  Genetic testing with two mutations of  • ATP7B   

  Physical examination• 
   Kayser–Fleischer rings   –
  Neuropsychiatric disturbances      –

  Imaging• 
   MRI/CT brain detects changes in the basal ganglia or  –
pons or thalamus     

  Laboratory testing• 
   Depressed levels of serum alkaline phosphatase for the  –
degree of jaundice  
  Alkaline phosphatase:bilirubin level ratio <4   –
  Aspartate aminotransferase/alanine aminotransferase  –
(AST:ALT) >2.2  
  Serum copper >200   – m g/dL  
  Serum free copper >20   – m g/dL  
  Low ceruloplasmin <20 mg/dL   –
  24 h urinary copper –

    One hundred micro grams per 24 h (in the presence  o
of Kayser–Fleischer rings)  
   Forty micro grams per 24 h (in the presence of liver  o
biopsy consistent with Wilson’s disease)        

  Liver biopsy with hepatic copper >75  • m g/g dry weight    
 The differential diagnosis of Wilson’s disease should include 
 [  2,   3  ] :

   Nonalcoholic fatty liver disease  • 
  Acute or chronic hepatitis• 

   Viral hepatitis   –
  Autoimmune hepatitis/overlap syndromes      –

  Fatty acid oxidation metabolism disorder  • 
  Mitochondrial disorder    • 

 The treatment involves  [  2,   3  ] :
   Penicillamine 20 mg/kg/day by mouth to a maximum of • 
2 g/day  
  Trientine 750–1,500 mg by mouth three to four times a • 
day (adults)  
  Zinc salts 150 mg by mouth three times a day (adults)  • 
  Liver transplant        • 
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  Fig. 69.1    Photomicrograph of liver biopsy specimen from a patient 
with Wilson’s disease showing periportal region with spotty necrosis 
(focal in fl ammatory cell in fi ltration and hepatocellular pleomorphism 
indicating focal hepatocellular necrosis). There is also fatty change and 
a large Mallory body in the center. Hematoxylin and eosin, ×400       

  Fig. 69.2    Photomicrograph of liver biopsy specimen a periportal 
region showing copper deposition ( black granules ) in the hepatocytes. 
Copper stain ×400       
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 Clinical features include:
   Prevalence thought to be 1 in 30,000  [  • 1,   2  ] , although now 
with improved diagnostic techniques it may be deter-
mined that Wilson’s is more common than previously 
thought  [  2  ]   
  Most patients present with cirrhosis; usual onset is child-• 
hood to young adult but can present in patients as old as 
age 70 years  [  2  ]   
  In children, 70% have at least one skin or mucosal  fi nding • 
including xerosis (46%) and white bands on the nails 
(19%)  [  3  ]   
  In adults, classically associated with blue lunulae of the • 
nails (10%), gray-brown macular hyperpigmentation 
especially of the lower extremities where it may have a 
rippled appearance, and vague greenish discoloration of 
the skin of the face, neck, and genitalia  [  1,   3,   4  ]   
  Kayser-Fleischer rings: copper deposits in the cornea are • 
the cardinal sign of the disease (reported in various series 
of patients with Wilson’s as being present in 85–100% of 
patients with neurological/psychiatric symptoms, 33–86% 
with hepatic disease, and 0–59% with asymptomatic 
disease) (see Fig.  70.1 )  [  2  ]   

  Hepatic disease (nodular cirrhosis, fulminant liver failure, • 
or aminotransferase elevations) can have associated der-
matologic symptoms of pruritus, spider angiomas, palmar 
erythema, and jaundice. Skin  fi ndings are more likely in 
patients with longer duration of disease: spider angiomas 
are present in 5.3% of patients with disease less than 
2 years in duration and in 33% of patients with disease 
less than 6 years in duration  [  3  ]   
  Neurologic disease includes psychiatric symptoms • 
(e.g., depression), tremor, chorea, and parkinsonism 
(from basal ganglia and surrounding area disease)  [  2,   5  ]   
  Note: penicillamine treatment can also cause skin disease • 
(degenerative dermatoses, lichenoid eruption, and mouth 
ulcers)  [  1  ]      

 The differential diagnosis should include:
   Other causes of liver disease  • 
  Menkes’ disease  • 
  Protein calorie malnutrition  • 
  Nephrotic syndrome  • 
  Protein losing enteropathy  • 
  Acquired copper de fi ciency    • 

 Pathogenesis of this disease has been delineated:
   Autosomal recessive disease in which copper pathologi-• 
cally accumulates in the liver and then the central nervous 
system and other tissues  [  3  ]   
  Copper accumulation is caused by mutations in the  • ATP7B  
gene leading to defective copper incorporation into 
ceruloplasmin and a reduction in biliary excretion of 
copper  [  2  ]     

 Pathologic features include:
   Hyperpigmentation: due to increased melanin in basal • 
cell layer; otherwise normal skin structure and no copper 
deposits  [  4  ]   
  Kayser-Fleischer rings:  fi ne granular deposits in • 
Descemet’s membrane at the periphery extending inward 
from Schwalbe’s line  [  5  ]     
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 Diagnosis is made by a combination of the following  [  2  ] :
   Laboratory evidence of liver disease with low ceruloplas-• 
min and high 24-h urinary copper excretion (increased 
urinary output after penicillamine challenge may be a bet-
ter way to diagnose)  
  Typical neurological  fi ndings or hepatic dysfunction with • 
low plasma ceruloplasmin and/or the presence of Kayser-
Fleischer rings  

  If the patient has typical neurologic and hepatic dysfunction • 
 fi ndings without typical lab or physical examination evi-
dence of disease, then in certain populations genetic test-
ing can be pursued    

 Treatment approach includes  [  2  ] 
   If found before signi fi cant liver disease, copper chelation • 
is the preferred treatment although it is lifelong  
  Zinc/trientine is the treatment of choice as there are fewer • 
side effects than with penicillamine; major concern is to 
watch for excessive chelation  
  In advanced disease, liver transplant is often necessary        • 
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  Fig. 70.1    A slit-lamp view of a typical example of pigment deposition 
encircling the iris of the eye. Kayser-Fleischer rings are characteristic 
but not pathognomonic for Wilson’s disease       
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 Hemochromatosis is a disease de fi ned by iron overload. 
Hereditary hemochromatosis is an autosomal recessive dis-
ease with a prevalence of 2 per 1,000 in those of European 
ancestry. It most commonly presents with liver disease but 
can also affect many other organ systems  [  1  ] . 

 Gastrointestinal symptoms often include  [  1  ] :
   Abdominal pain  • 
  Symptoms related to complications of cirrhosis and portal • 
hypertension  
  Hepatomegaly  • 
  Cirrhosis/end-stage liver disease with portal hypertension• 

   Ascites/ fl uid retention   –
  Esophageal/rectal varices   –
  Portal hypertensive gastropathy   –
  Hemorrhagic diathesis   –
  Hepatic encephalopathy      –

  Diabetes mellitus/“bronze diabetes”  • 
  Cardiomyopathy  • 
  Impotence from hypogonadotropic hypogonadism due to • 
pituitary involvement  
  Development of hepatocellular carcinoma  • 
  Elevated aminotransferase levels    • 
 The pathogenesis is based on genetic mutations that affect 

transport of iron. The most common involve HFE, a regula-
tor of hepcidin, the major serum signaling protein  [  2–  4  ] 

   Autosomal recessive  • 
  Mutation of  • HFE  gene

   Homozygous at   – C282Y  (80% of cases have mutations 
at this locus)  

  Compound heterozygote mutation of   – C282Y  and  H63D  
plus another risk factor for iron overload  
  Homozygous H63D not clinically signi fi cant for devel- –
opment of iron overload  
  Leads to inappropriately high levels of iron absorption  –
and deposition in the liver and other organs       

 The pathology of iron overload of the liver can show  [  1  ] :
   Liver biopsy ( see  Fig.  • 71.1 )

   Two to 4+ or more hepatocellular iron stores on staining  –
with higher density in the periportal area  
  Severe iron storage shows 4+ staining with  fi brosis   –
  Hepatic iron index of 1.9   – m mol/g/year  
  Hepatic iron concentration of >71   – m mol/g/dry weight        

 The diagnosis is made with  [  1  ] :
   Transferrin saturation >45%  • 
  Elevated ferritin  • 
  C282Y and H63D mutation genetic testing  • 
  Abnormal liver enzymes  • 
  Hepatomegaly  • 
  Liver biopsy  • 
  Hepatic magnetic resonance imaging    • 

 The differential diagnosis of hemochromatosis should 
include  [  1  ] :

   Secondary iron overload• 
   Sideroblastic anemia   –
  Thalassemia major   –
  Sickle cell anemia   –
  Excess alcohol consumption   –
  Parenteral iron overload from transfusions      –

  Nonalcoholic steatohepatitis    • 

 The treatment involves removal of iron and reduction of iron 
body stores  [  1  ] :

   Phlebotomy to remove excess iron stores performed • 
weekly until

   Ferritin is <50 ng/mL   –
  Transferrin iron saturation <50%      –
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  Chelation with deferoxamine, deferasirox, or deferiprone, • 
if anemia and iron overload are present concomitantly  
  Avoidance of vitamin C, which enhances iron toxicity  • 
  Liver transplant; screen for hepatocellular carcinoma if • 
cirrhosis is present        
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  Fig. 71.1    A photomicrograph of a liver biopsy specimen stained with 
Prussian Blue showing iron overload liver parenchymal (hepatocytes) 
( arrows ) typical of hemochromatosis. In addition, because of heavy 
overload, there is also iron present in epithelium of bile educts, Kupffer 
cells, and stroma of portal areas (High-power magni fi cation)       
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 Clinical characteristics include:
   Also called “bronze diabetes”  [  • 1  ]   
  Multisystem disease due to iron deposition that usually • 
presents in 30–40 year olds as iron stores increase to 
15–40 g (normal is usually 4 g)  [  1,   2  ] ; besides skin changes, 
patient can have cirrhosis, diabetes, and hypogonadism  
  Increased discoloration of skin exposed to the sun (per-• 
sons often report tanning with minimal sun exposure)  [  1  ]  
( see  Fig.  72.1 ); occurs in mucous membranes/conjuncti-
val membranes in 15–20% of patients  [  3  ]   
  Hyperpigmentation is an early sign found in 90% of patients; • 
often grayish due to iron deposits (heme2) and brownish 
(due to increased melanin production) bronze hue  [  1  ]   
  Loss of body hair (particularly pubic and axillary due to • 
hypogonadism)  [  1,   3  ]   
  Koilonychia  [  • 1  ]   
  Ichthyosiform alterations:  fi sh-scale skin due to extremely • 
dry skin  [  1  ]   
  Forty percent of patients with hemochromatosis are alco-• 
holics, although that is likely just hemochromatosis 
potentiated by ethanol; ethanol may increase iron uptake 
and absorption, decrease iron utilization secondary to 
decreased erythropoiesis, repeated bursts of hemolysis, 
and increased iron deposition due to liver damage  [  4  ]      

 Pathogenesis is based on genetic defects that affect regulation 
of iron absorption:

   One of the most common autosomal recessive genetic • 
diseases (1:400 prevalence) in which there is a defect in 
intestinal iron absorption due to a mutation on chro-
mosome 6 (60–93% homozygous for mutation C282Y) 
 [  1–  3  ]   
  Cutaneous iron deposits injure vital skin structures culmi-• 
nating in increased melanin production (increased in sun 
exposed areas due to the synergistic effects of ultraviolet 
light on melanin production)  [  3  ]     

 Pathology of the skin can be varied:
   Broken elastic  fi bers with decreased numbers of  fi bers • 
presenting as dermal atrophy in one quarter of patients 
and epidermal atrophy in 62% of patients with decreased 
thickness of the stratum malpighii  [  5  ]   
  Ichthyosis: orthokeratotic hyperkeratosis and reduction/• 
disappearance of the stratum granulosum  [  5  ]   
  Hyperpigmented areas with increased melanin noted • 
within the basal cell layer of the epidermis; iron deposits 
and siderophages especially around blood vessels and 
eccrine sweat glands as well as within the basement mem-
brane zone of eccrine glands  [  5  ]  highlighted by an iron 
stain, such as Perl’s Prussian blue stain ( see  Fig.  72.2 ).     

 Diagnosis is made by a combination of clinical features and 
laboratory tests:

   Signi fi cantly under diagnosed; it is estimated that a • 
primary care physician sees a patient with the disorder 
every 2 weeks  [  2  ]   
  Increased serum transferrin saturation with increased • 
ferritin  [  2  ]   
  Early diagnosis by analysis of the  • HFE  gene  [  3  ]   
  Gold standard is liver biopsy  [  • 2  ]     

 The differential diagnosis includes:
   Diabetes mellitus  • 
  Secondary iron overload    • 

      Hemochromatosis: Dermatological 
Features       

     Liam   Zakko      ,    Justin   Finch       ,    Marti   J.   Rothe      , 
and    Jane   M.   Grant-Kels                 

  72

    L.   Zakko   (*)
     Yale Department of Internal Medicine ,  Yale New Haven Hospital ,
20 York Street,   New Haven ,  CT 06510 ,  USA   
 e-mail:  liam.zakko@yale.edu  

     J.   Finch   •     M.  J.   Rothe   •     J.  M.   Grant-Kels  
     Department of Dermatology , 
 University of Connecticut Health Center ,
  21 South Road ,  Farmington ,  CT   06030 ,  USA     
e-mail:   fi nch@uchc.edu; rothe@uchc.edu; grant@uchc.edu   



190 L. Zakko et al.

 Treatment consists of removal of iron:
   Decrease serum iron through phlebotomy (500 mL/week • 
until hemoglobin <12 g/dL)  [  2  ]   
  Ichthyosiform alterations: hydrating creams and oint-• 
ments and avoid sunlight  [  1  ]   
  Do not allow patients to handle raw seafood because • 
patients at increased risk of  Vibrio vulni fi cus  and  Yersinia 
enterocolitica  infection  [  2  ]   
  Avoid iron supplements, eat red meat in moderation, avoid • 
or minimize alcohol  [  2  ]         
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  Fig. 72.1    Bronzing of the skin       

  Fig. 72.2    Hemochromatosis. A photomicrograph showing iron depo-
sition around the sebaceous glands is highlighted in blue with Perl’s 
stain (100×). High-power hematoxylin and eosin stain ( inset ) shows 
perivascular iron deposition ( arrow ) (1000×)       
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 dermatological features , 189–190  
 gastrointestinal features , 187–188  
 koilonychias , 9   

  Henoch–Schönlein purpura 
 abdominal pain , 65  
 erythematous ulcerated mucosa , 66  
 GI bleeding , 65  
  b -hemolytic Group A  Streptococcus   ,  67  
 IgA1 , 67  
 intussusception , 65  
 maculopapular rash , 67  
 nonbleeding vasculitic lesions , 66  
 palpable purpura , 67, 68  
 pediatric , 67  
 vasculitis , 66–68   

  Hepatic encephalopathy , 177   
  Hepatitis C virus (HCV) 

 dermatological features 
 lichen planus , 167–168  
 porphyria cutanea tarda , 168–169  

 gastrointestinal features , 165–166   
  Hepatocellular carcinoma , 165, 177   
  Hepatolenticular degeneration , 185–186   
  Hereditary angioedema 

 dermatological features 
 clinical signs and features , 137  
 diagnosis , 137–138  
 differential diagnosis , 138  
 histopathological features , 137–138  
 pathogenesis , 137  
 treatment , 138  

 gastrointestinal features 
 clinical signs and features , 133  
 diagnosis , 133–134  
 differential diagnosis , 133  
 pathogenesis , 133  
 treatment , 133, 135   

  Hereditary hemochromatosis , 187–188   
  Hereditary hemorrhagic telangiectasia (HHT) 

 arteriovenous malformations , 81–83  
 dermatological features , 83–84  
 gastrointestinal features , 81–82  
 oral mucosa , 84   

  Hereditary nonpolyposis colorectal cancer (HNPCC) 
 clinical signs , 122  
 diagnosis , 123–124  
 differential diagnosis , 125  
 pathogenesis , 122  
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 Hereditary nonpolyposis colorectal cancer (HNPCC) (cont.) 
 pathology , 122  
 prevalence , 122  
 treatment , 125   

   HFE  gene , 187   
  HHT.    See  Hereditary hemorrhagic telangiectasia (HHT)  
  HNPCC.    See  Hereditary nonpolyposis colorectal cancer (HNPCC)  
  Howel-Evans syndrome , 13–14   
  Human papillomavirus (HPV) , 3   
  Hyperglucagonemia , 142   
  Hyperkeratosis , 79–80   
  Hyperpigmentation , 155, 185, 189    

  I 
  In fl ammatory bowel disease (IBD) , 43, 106, 117, 119   
  Iron 

 deposition , 189  
 overload , 187    

  J 
  Jaundice , 165, 171    

  K 
  Kayser-Fleischer rings , 185–186   
  Keratoacanthoma , 128   
  Klippel–Trenaunay–Weber syndrome 

 arteriovenous malformations , 101  
 boney/soft tissue hypertrophy , 103  
 capillary malformations , 103, 104  
 diagnosis , 101, 103  
 differential diagnosis , 101, 103–104  
 hemangiomas , 101, 102  
 hematochezia , 101  
 pathogenesis , 101, 103  
 splenic hemangioma , 101  
 treatment , 101, 104  
 vascular malformations , 103, 104  
 venous malformations , 103   

  Koilonychia , 9–10    

  L 
  Leukoplakia , 13, 14   
  Lhermitte-Duclos disease (LDD) , 89, 91   
  Lichen planus , 167–168   
  Limited cutaneous scleroderma (LcSSc) , 15, 19   
  Lynch syndrome.    See  Hereditary nonpolyposis colorectal cancer 

(HNPCC)   

  M 
  Magnetic resonance imaging (MRI) 

 blue rubber bleb nevus syndrome , 61  
 dermatomyositis , 31, 34  
 gastric cancer , 77  
 glucagonoma , 141  
 hereditary hemochromatosis , 187  
 Klippel–Trenaunay–Weber syndrome , 101  
 oropharyngeal cancer , 3  
 tuberous sclerosis , 105  
 VHL syndrome , 159   

  Megaloblastic anemia , 39   
  Melanocytes , 41, 42   

  Metastatic disease , 142   
  Mismatch repair (MMR) , 123   
  MRI.    See  Magnetic resonance imaging (MRI)  
  Muehrcke’s lines , 183   
  Muir–Torre syndrome 

 clinical signs and features , 127  
 diagnosis , 128–129  
 differential diagnosis , 129  
 histopathological features , 127–128  
 pathogenesis , 127  
 treatment , 129   

  Myelodysplastic syndrome , 119    

  N 
  Nail dystrophy , 155, 156   
  Necrolytic migratory erythema 

 bowel-associated dermatosis–arthritis 
syndrome , 56  

 clinical signs and features , 143  
 diagnosis , 143–144  
 differential diagnosis , 144  
 histopathological features , 143–144  
 intertriginous sites , 143  
 pathogenesis , 143  
 treatment , 144   

  Neutrophilic dermatosis , 55, 56, 120   
  Nonsteroid anti-in fl ammatory drugs (NSAIDs) , 120    

  O 
  Octreotide , 142   
  Onycholysis , 155, 156   
  Oropharyngeal cancer , 3–4   
  Osler–Weber–Rendu disease.    See  Hereditary hemorrhagic 

telangiectasia (HHT)   

  P 
  Palmar erythema , 179, 180   
  Palmoplantar keratoderma (PPK) , 13, 14   
  Paraneoplastic syndrome , 5–6, 31   
  Pathergy , 93, 95, 119   
  PBC.    See  Primary biliary cirrhosis (PBC)  
  Pemphigus vulgaris 

 diagnosis , 27, 29  
 differential diagnosis , 27, 29, 30  
 dysphagia , 27  
 emesis , 27  
 esophageal involvement , 27, 28  
  fl accid bullae , 29, 30  
 gastrointestinal features , 27–28  
 hematemesis , 27  
 histopathological features , 29  
 intraepithelial blister formation , 29  
 Nikolsky’s sign , 29  
 pathogenesis , 27, 29  
 skin lesions , 29  
 suprabasilar split , 29, 30  
 treatment , 27, 28, 30   

  Pernicious anemia , 39–40   
  Peutz–Jeghers syndrome (PJS) 

 Cronkhite–Canada syndrome , 153, 155  
 dermatological features , 87–88  
 gastrointestinal features , 85–86  
 tuberous sclerosis , 106   
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  Pheochromocytoma , 161   
  Plummer-Vinson syndrome 

 clinical signs and features , 7–9  
 diagnosis , 7, 9  
 differential diagnosis , 7, 9  
 dysphagia, esophagitis and iron de fi ciency , 7, 9  
 esophageal web , 7, 8  
 gastrointestinal symptoms , 7  
 histopathological features , 9  
 koilonychias , 9–10  
 pathogenesis , 7, 9  
 treatment , 7, 9   

  Porphyria cutanea tarda , 168–169   
  Positron emission tomography (PET) 

 esophageal cancers , 11  
 oropharyngeal cancer , 3   

  PPK.    See  Palmoplantar keratoderma (PPK)  
  Primary biliary cirrhosis (PBC) , 43  

 dermatological features , 173–174  
 gastrointestinal features , 171–172   

  Prurigo nodularis , 179   
  Pruritus , 171, 173, 179, 181   
  Pseudoxanthoma elasticum 

  ABCC6  gene , 69, 71  
 angioid streaks , 69, 71  
 chicken skin , 71, 72  
 cutis laxa , 71  
 elastic  fi bers , 69, 71–72  
 GI bleeding , 69  
 kidneys, pancreas and spleen , 69, 70  
 yellow cobblestone skin , 69, 71, 72   

   PTEN  gene , 89, 91   
  Pustule , 119   
  Pyoderma gangrenosum 

 clinical signs and features , 119  
 diagnosis and histopathological features , 119  
 treatment , 119–120    

  R 
  Radiation therapy (RT) 

 gastric cancer , 78  
 oropharyngeal cancer , 3   

  Regenerative nodules , 177–178   
  Renal cell carcinoma , 161   
  Rose spots , 149–150    

  S 
  Salmonella , 147, 149   
  SCC.    See  Squamous cell carcinoma (SCC)  
  Scleroderma 

 distended small bowel loops , 17  
 esophageal dysmotility , 15  
 extracellular matrix , 15, 19  
 gastrointestinal symptoms , 15  
 GAVE , 15–17  
 GERD , 15, 16  
 pathogenesis , 15, 19  
 systemic sclerosis   ( see  Systemic sclerosis (SSc)) 
 treatment , 17, 21  
 vascular ectasias , 17   

  Sebaceoma , 127, 128   
  Sebaceous adenoma , 127, 128   
  Sebaceous carcinoma , 127, 128   
  Sebaceous epithelioma , 127, 128   

  Seborrheic keratosis , 79–80   
  Secondary iron overload , 187   
  Sign of Leser–Trélat , 79–80   
  Spider angioma , 179   
  Squamous cell carcinoma (SCC) , 3–5, 11, 179   
   Streptococcus   ,  65, 67   
  Supraclavicular lymphadenopathy , 11, 12   
  Sweet syndrome 

 bowel-associated dermatosis–arthritis syndrome , 55  
 clinical signs and features , 120  
 diagnosis , 120–121  
 histopathological features , 120  
 pathogenesis , 120  
 pyoderma gangrenosum , 119  
 treatment , 121   

  Systemic lupus erythematosus , 137   
  Systemic sclerosis (SSc) 

 Barrett’s esophagitis , 15, 16  
 dcSSc , 15, 19  
 distal esophagus , 15, 16  
 lcSSc , 15, 19  
 Raynaud’s phenomenon , 19    

  T 
  Terry’s nails , 183   
  Thyroid cancer , 89, 91   
  Transabdominal ultrasound , 134   
  Trichilemmomas , 91, 92   
  Tripe palms , 79–80   
  Tuberous sclerosis 

 adenoma sebaceum , 109, 110  
 angio fi bromas , 109, 110  
 ash leaf spots , 110  
 cardiac rhabdomyoma , 109  
 cortical tubers , 109  
 diagnosis , 105, 110  
 differential diagnosis , 106, 110  
 forehead  fi brous plaque , 110  
 giant cell astrocytomas , 109  
 hyperplastic mucosa , 105, 106  
 Koenen tumors , 109, 110  
 lymphangiomyomatosis , 109  
 multiple hamartomatous polyps , 105, 106  
 Shagreen patches , 109  
 treatment , 106, 110–111  
  TSC1  and  TSC2  genes , 105   

  Tuberous xanthoma , 174   
  Tumor suppressor gene , 159   
  Typhoid fever , 147–149    

  U 
  Ulcerative colitis 

 continuous ulceration , 117, 118  
 crypt abscesses , 117, 118  
 rectal bleeding , 117  
 tenesmus , 117   

  Ursodeoxycholic acid (UDCA) , 172   
  Urticaria , 138    

  V 
  Varices , 165   
  Vitiligo 

 clinical diagnosis , 41–42  
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 Vitiligo (cont.) 
 clinical signs and features , 41, 42  
 depigmented patches , 41, 42  
 differential diagnosis , 42  
 histopathological features , 41  
 melanocytes , 41, 42  
 pathogenesis , 41  
 treatment , 42   

  Von Hippel-Lindau syndrome (VHL) 
 blue rubber bleb nevus syndrome , 63  
 dermatological features , 161–162  
 gastrointestinal features , 159–160    

  W 
  Wilson’s disease 

 dermatological features , 185–186  
 gastrointestinal features , 183–184    

  X 
  Xanthoma , 173    

  Z 
  Zinc de fi ciency 

 acrodermatitis enteropathica , 56  
 bowel bypass syndrome , 53  
 necrolytic migratory erythema , 144          


	Atlas of Dermatological Manifestations of Gastrointestinal Disease
	Preface
	Acknowledgment
	Contents
	Contributors
	Part I: Dysphagia
	Part II: Weight Loss Malabsorption
	Part III: Gastrointestinal Bleeding
	Part IV: Abdominal Pain
	Part V: Metabolic Disturbances
	Part VI: Infection
	Part VII: Diarrhea
	Part VIII: Pancreatic Conditions
	Part IX: Liver Conditions
	Index



