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        Introduction 

 The hand is the site of many different types of 
benign and malignant neoplasms. These lesions 
may originate in either soft tissues or bone. The 
most common benign tumours of the hand include 
enchondromas, ganglions, giant cell tumours of 
the tendon sheath, and epidermoid cysts while 
squamous cell carcinoma represents the most 
common hand malignancy. This chapter describes 
the clinical, radiological and histological fi ndings, 

in addition to the treatment strategies of the most 
common tumours of the hand and wrist.  

    Benign Bone Tumours of the Hand 

 Table  5.1 .

       Enchondroma 

 Enchondroma is a benign hyaline cartilage neo-
plasm of medullary bone. It is the most com-
mon primary bone tumour of the hand. The 
phalanges are affected in 80 % of hand cases, 
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the metacarpals in 20 %, while enchondromas 
of the carpal bones are rare and account for less 
than 1 % of cases. The proximal phalanx is the 
most commonly involved tubular bone of the 
hand  (40–50 %), while the thumb is the least 
affected digit. Patients present with painful swell-
ing (40–51 %), pathological fracture (15–38 %), 
while 11–17 % present as an incidental fi nding on 
radiographs obtained for unrelated reasons [ 1 – 4 ]. 

 Radiographs show a well-defi ned cystic, 
radiolucent intramedullary lesion containing 
thin internal trabeculations. Cortical thinning 
and medullary expansion are commonly seen, 
while chondroid calcifi cations  i.e . rings-and-
arcs, popcorn, fl occulent, or stippled calcifi ca-
tions are seen less often than in enchondromas 
at other skeletal sites (Fig.  5.1 ). Magnetic reso-
nance imaging shows multiple lobules of high 
signal intensity on T2-weighted and low signal 
intensity on T1-weighted images. Calcifi ed foci 
appear as low signal intensity on both T1 and 
T2-weighted images. Macroscopically, enchon-
dromas appear as lobules of blue-white hyaline 
cartilage with gritty yellow-white areas of calcifi -
cation or ossifi cation. Histologically, the tumour 
is hypocellular with abundant hyaline cartilage 
with chondrocytes that reside within lacunae. 
Enchondromas of the tubular bones of the hands 
and feet are generally more cellular and cytologi-
cally atypical than long bone tumours [ 5 ,  6 ].

   Simple curettage without augmentation is the 
treatment of choice of symptomatic enchondro-
mas while small asymptomatic lesions could be 
observed [ 7 ,  8 ]. Schaller et al. [ 8 ], found no signifi -
cant difference in the bone density or the functional 
results in those patients who had no bone grafting 
of their enchondromas as compared to those who 
had. Local recurrence rates of 1.4–27.2 % have 
been reported in the literature including late recur-
rences of up to 17 years postoperatively [ 2 – 4 ,  9 ]. 
Malignant transformation has been observed par-
ticularly in recurrent cases [ 2 ,  10 ].   

    Enchondromatosis 

  Ollier ’ s disease  is a rare, non-familial, develop-
mental disorder caused by failure of normal enchon-
dral ossifi cation and is characterized by multiple 
enchondromatosis with an asymmetric distribution 
and varying degrees of bone deformity.  Maffucci ’ s 
syndrome  is distinguished from Ollier’s disease by 
the presence of haemangiomas in the soft tissues 

  Fig. 5.1    Enchondroma 
of the distal phalanx. 
Posteroanterior and lateral 
radiographs show a lytic 
intramedullary lesion 
containing thin internal 
trabeculations and no visible 
chondroid calcifi cations       

 Clinical Pearl 

    Simple    curettage without augmentation is 
the preferred treatment modality of 
enchondromas. Asymptomatic lesions 
need no treatment.    
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and/or viscera.  Metachondromatosis  is another 
autosomal dominant incompletely penetrant disor-
der leading to multiple enchondromas and osteo-
chondromas [ 6 ,  11 ]. 

 The hand is the most common site of involve-
ment followed by the foot, femur, humerus, and 
forearm bones. The disease is frequently confi ned 
to one side of the body. Clinical manifestations 
include localised pain, palpable bony masses, leg 
length discrepancy, pathological fractures, and 
bowing deformities. Changes in the symptoms, 
cortical destruction, and soft tissue extension are 
suspicious for malignant transformation of these 
syndromic enchondromas as opposed to solitary 
enchondromas. Malignant transformation occurs 
in 25–30 % of syndromic cases [ 6 ,  11 ,  12 ].  

    Bizarre Parosteal 
Osteochondromatous Proliferation 
of Bone 

 These are best described as surface-based osteo- 
cartilaginous lesions typically affecting the hands 
and feet. Histologically, the lesion consists of a car-
tilage cap and underlying bone. The cartilaginous 
component is highly cellular with irregular bony-
cartilaginous interfaces, and enlarged, bizarre, and 
binucleate chondrocytes, mimicking chondrosar-
coma [ 13 – 16 ]. Radiologically, Nora’s lesions are 
well-defi ned calcium containing masses adjacent 
to the cortical surface of the affected bones [ 17 ]. 
The lack of continuity with the underlying medul-
lar cavity differentiates the lesion from an osteo-
chondroma. It usually affects the proximal and 
middle phalanges and is most commonly seen in 
the third and fourth decades [ 18 ,  19 ]. Wide resec-
tion is the treatment of choice for bizarre parosteal 
osteochondromatous proliferation. These lesions 
have a high tendency for local recurrence after 
excision and recurrence rates between 51 and 67 % 
have been reported in the literature [ 13 ,  19 ,  20 ].  

    Osteoid Osteomas 

 Osteoid osteomas are benign bone-forming 
tumours that constitute 12 % of all benign 
bone neoplasms. These lesions usually become 

symptomatic in the second and third decades 
of life. Osteoid osteomas have limited growth 
potential and their size rarely exceed 1.5 cm 
in maximum diameter. Approximately 10 % of 
osteoid osteomas occur in the hands and feet, 
and these can be extremely diffi cult to diagnose 
as the typical pain pattern may be absent, and 
the radiographic and histologic features may 
vary from the classic osteoid osteomas which 
occur in the long bones. Most of the hand 
lesions occur in the proximal phalanges, fol-
lowed by the distal and middle phalanges, car-
pal bones, and the metacarpals [ 21 – 24 ]. 

 Pain and local tenderness are the most com-
mon complaints. Pain tends to be more severe 
at night and usually is relieved by salicylates. 
The pain is probably due to the high levels of 
Prostaglandin E2 and prostacyclin found in the 
tumour. Rarely, osteoid osteoma may be pain-
less and these patients usually present with 
localized swelling of the affected digit. Slight 
erythematous changes that mimic tenosynovitis 
or infection can be observed in some patients 
[ 21 – 23 ]. 

 The typical radiographic appearance is that of 
a small central radiolucent lesion, often referred 
to as the ‘nidus’, usually surrounded by an area of 
dense, fusiform, reactive osteosclerosis [ 21 ,  22 ] 
(Fig.  5.2 .).

   Radiofrequency ablation has now replaced 
surgical excision of the nidus as the treatment 
of choice of osteoid osteoma. This technique 
should be used cautiously in the treatment of 
superfi cial lesions and those lesions in close 
proximity to important structures as thermal 
burns and soft- tissue reactions with pain have 
been reported [ 25 ,  26 ].   

 Clinical Pearl 

    Osteoid osteomas typically present with 
night pain that is relieved by simple 
analgesics or anti-inflammatories. CT 
scan is often needed to identify the 
nidus. Radiofrequency ablation 
should be used with caution as ther-
mal burns of important structures can 
occur.    

5 Tumours of the Hand



52

    Osteoblastoma 

 Osteoblastoma is a rare, benign bone-forming 
neoplasm which produces woven bone spicules, 
which are bordered by prominent osteoblasts. 
It accounts for less than 1 % of primary bone 
tumours. Osteoblastomas are histologically 
identical to osteoid osteoma, however they are 
larger in size (≥2 cm in diameter), and usually 
do not respond to NSAIDs. Osteoblastomas of 
the hand bones are very rare. Osteoblastomas 
of the carpal scaphoid, hamate, metacarpals, 

and phalanges were reported in the literature 
[ 27 – 31 ]. 

 Radiographs often demonstrate an expans-
ile, lytic well circumscribed oval or spherical 
lesion surrounded by a periosteal shell of reac-
tive bone. Focal areas of calcifi cation may be 
observed in some cases indicating tumour bone 
mineralisation. Curettage and bone grafting is 
the preferred treatment modality of the primary 
cases. Recurrent lesions, and cases associated 
with severe bone destruction are best treated by 
en bloc resection and reconstruction [ 27 ,  29 ,  30 ].  

    Aneurysmal Bone Cysts 

 Aneurysmal bone cyst (ABC) is a benign osteo-
lytic expansile cystic and haemorrhagic lesion of 
bone composed of blood fi lled spaces separated 
by connective tissue septa containing fi broblasts, 
osteoclast-type giant cells and reactive woven 
bone. Aneurysmal bone cysts of the hand account 
for only 3–5 % of all ABCs, mainly affecting the 
metacarpals and the phalanges [ 32 – 35 ]. 

 Patients present with pain and swelling, which 
are usually present for an average period of 2–5 
months. Roentgenograms show a lytic, eccentric, 
expansile lesion surrounded by a thin shell of 
subperiosteal reactive bone. MRI shows septated 
multilobulated lesion with characteristic fl uid- 
fl uid levels. Aneurysmal bone cyst is the only 
benign bone lesion which can extend across a 
growth plate into the epiphysis [ 32 ,  33 ,  36 ]. 

 Although some authors reported satisfactory 
results with intralesional injections of calcito-
nin, methylprednisolone or Ethibloc (a sclerosing 
agent that has been used in the treatment of hae-
mangiomas, lymphangiomas, aneurysmal bone 
cysts, and other hypervascular lesions), surgery 
remains the treatment of choice of aneurysmal 
bone cysts of the hand. Curettage, with or without 
bone grafting, is usually recommended. En-bloc 
excision of the primary lesion with structural bone 
grafting should be reserved for cases when full 
bone invasion of the phalanx or the metacarpal 
had occurred. Local recurrence was reported in 
33–67 % of those cases treated with intralesional 
curettage while no recurrences were reported in 

  Fig. 5.2    Osteoid Osteoma of the distal phalanx. 
Posteroanterior radiograph shows a small central radiolu-
cent nidus in the base of the distal phalanx       
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those cases treated by surgical  excision. Repeat 
curettage or resection and reconstruction may be 
performed for recurrent cases [ 33 ,  37 – 40 ].  

    Giant Cell Tumour of Bone 

 Giant cell tumour (GCT) of bone is defi ned as 
a benign, locally aggressive neoplasm which is 
composed of sheets of neoplastic ovoid mono-
nuclear cells interspersed with uniformly dis-
tributed large, osteoclast-like giant cells [ 41 ]. 
Primary involvement of the bones of the hand 
and wrist is rare [ 42 ]. The metacarpals and pha-
langes are more commonly affected while less 
than 10 % of the reported cases involved the car-
pal bones [ 43 – 45 ]. The tumour occurs in a more 
central location, which differs from the eccentric 
location of giant cell tumour at other sites pos-
sibly due to the limited volume of bone [ 46 ]. 
Radiographs demonstrate a centrally located 
lytic lesion with internal trabeculation and a nar-
row zone of transition at the metaphyseal margin 
of the lesion [ 46 ] (Fig.  5.3 ). Giant cell tumours 
of the small bones do occur in younger patients 
and appear to have greater propensity for local 
recurrence than lesions in the long bones [ 42 , 
 47 ,  48 ] (Fig.  5.4 ). Curettage was found to be an 

ineffective treatment method with recurrence 
rates of 79–87 % reported in the literature [ 43 , 
 44 ]. Wittig et al. [ 49 ], reported no local recur-
rences after curettage, cryosurgery, and cementa-
tion of 3 cases of GCT of the tubular bones of 
the hand. However, most authors recommend en 
bloc resection and reconstruction or ray resection 
as primary treatment modalities of GCT of the 
hand with signifi cantly lower rates of local recur-
rence when compared to intralesional procedures 
[ 42 – 44 ].     

    Primary Malignant Bone Tumours 
of the Hand 

 Bone sarcomas are rare and represent only 0.2 % 
of all neoplasms. While most patients with 
benign bone tumours present with an intermittent 

a b  Fig. 5.3    ( a ,  b ) Giant cell 
tumour of the fi rst metacarpal 
in a 36-year-old patient. ( a ) 
Preoperative radiograph 
shows a centrally located 
lytic lesion with internal 
trabeculations and a narrow 
zone of transition. ( b ) 
Follow-up radiograph 12 
months after treatment by 
extended curettage shows 
evidence of consolidation 
of the lesion       

 Clinical Pearl 

    En bloc resection and reconstruction or ray 
resection is the treatment of choice of 
GCT of the tubular bones of the hand as 
curettage is associated with high rates of 
local recurrence.    
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aching pain or occasionally a pathological frac-
ture, malignant bone tumours typically present 
with non-mechanical or night pain. Radiological 
features can help in distinguishing benign from 
malignant neoplasms. These include tumour 
size, location, pattern of bone destruction, peri-
osteal new bone formation, cortical disruption 
and soft tissue involvement. Once the diagnosis 
of a malignant neoplasm is suspected, the patient 
should be referred to the local sarcoma unit for 
treatment. Needle biopsy will confi rm the nature 
of the lesion. MRI is the main imaging modality 
for local staging while chest CT and radionuclide 
bone scan will complete the systemic staging of 
the tumour [ 50 ] (Table  5.2 ).

       Chondrosarcoma 

 Chondrosarcoma is the most common primary 
malignant bone tumour of the hand [ 51 ,  52 ]. One 
to eight percent of chondrosarcomas are located 
in the bones of the hand [ 53 ,  54 ]. Palmieri [ 55 ] 
found that 78 % of chondrosarcomas of the 

hand originated without a pre-existing lesion. 
Secondary chondrosarcomas usually develop in 
patients with multiple enchondromas. A chon-
drosarcoma arising on top of a solitary enchon-
droma is exceedingly rare [ 52 ,  55 ]. Patients are 
usually 60–80 years of age and present with 
painful swelling, often of long duration (up to 30 
years) [ 56 – 58 ]. 

 Chondrosarcoma of the hand almost always 
affect the epiphyseal region of the proximal 
phalanx or the metacarpal. Typical radiographic 
features include cortical destruction, scattered 
punctate densities of dystrophic matrix calcifi ca-
tion, wide zone of transition, pathological frac-
ture, and soft tissue extension [ 5 ,  55 ] (Fig.  5.5 ). 
Histologically, chondrosarcomas are composed 
of hyaline cartilage with hypercellularity and 
double nucleated cells. Bertoni et al. [ 56 ], stated 

a b

  Fig. 5.4    ( a ,  b ) Giant cell 
tumour of the proximal 
phalanx in a 41-year-old 
patient. ( a ) Preoperative 
posteroanterior radiograph 
demonstrates a typical giant 
cell tumour of the phalanx. 
( b ) Posteroanterior radio-
graph six months following 
treatment by extended 
curettage of the lesion shows 
extensive local recurrence. 
This was treated by ray 
amputation       

   Table 5.2    Common primary malignant bone tumours of 
the hand   

 1. Chondrosarcoma. 
 2. Osteosarcoma. 
 3. Ewing’s sarcoma. 
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that the histological fi ndings of increased cel-
lularity, binucleated cells, hyperchromasia and 
myxoid change may all be present in enchon-
dromas of the small bones of the hands and feet. 
They found that the most signifi cant histologic 
feature of chondrosarcoma in this location is per-
meation through the cortex into soft tissues and 
a permeative pattern in the cancellous bone [ 56 ].

   Chondrosarcomas of the hand have signifi -
cantly lower metastatic potential when compared 

to chondrosarcomas of other locations. However, 
ray resection is still recommended to minimize 
the incidence of local recurrence [ 55 ,  57 ,  59 ].  

    Osteosarcoma 

 Osteosarcoma of the hand is exceedingly rare 
with less than 50 cases reported in the literature 
(0.18–0.39 % of all osteosarcomas). Twenty per 

a

ed

b

c

  Fig. 5.5    ( a – e ) Chondrosar-
coma of the third metacarpal 
in an 80-year-old patient. 
( a ) Posteroanterior preopera-
tive radiograph demonstrates 
a pathological fracture 
through the lesion. 
( b ) Sagittal T2-weighted 
MR image demonstrates 
the intraosseous and 
extraosseous extent of the 
lesion. ( c – e ) Pre-, intra-, 
and post-operative pictures 
of the hand showing that 
local control of the lesion 
was achieved by resection 
of the third ray       
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cent of these reported cases represented second-
ary osteosarcomas after prior irradiation, Paget’s 
disease or as metastatic deposits from osteosar-
comas elsewhere in the skeleton [ 58 ,  60 ,  61 ]. 

 The site-specifi c distribution of these reported 
cases show that more than 70 % of the cases 
occur in either the metacarpal heads or the bases 
of the proximal phalanges. Osteosarcoma of the 
hand tends to occur at a relatively older age than 
in other skeletal sites, with more than 50 % of the 
reported cases occurring in patients 40 years of 
age or older [ 52 ,  60 ]. 

 Pain and/or swelling are the most common 
presenting complaints with most cases show-
ing an identifi able mass at the time of diagnosis. 
Radiographs show areas of sclerosis and perios-
teal reaction as well as areas of bone destruction 
(Fig.  5.6 ). The extent of extraosseous soft tis-
sue extension generally corresponds to the size 
of the intramedullary tumour and the extent of 
cortical destruction [ 52 ,  58 ,  60 ,  61 ]. A complete 
tumour workup should include radiographs of the 
involved extremity, MRI of the involved region 

with gadolinium enhancement to evaluate the 
osseous and soft tissue extension of the lesion, a 
CT scan of the chest, and a bone scan to identify 
any skip lesions or possible metastatic disease.

   The diagnosis of osteosarcoma is based on 
the identifi cation of tumour osteoid produced 
by atypical cells. Conventional osteosarcoma 
accounts for the majority of the cases while 
high grade surface osteosarcoma, periosteal 
osteosarcoma, and low grade parosteal osteosar-
coma were rarely reported in the hand [ 52 ,  58 ]. 
Treatment of high-grade osteosarcoma should 
consist of neoadjuvant chemotherapy, surgi-
cal excision, followed by adjuvant chemother-
apy. Ray amputation is the surgical procedure 
of choice for osteosarcoma of the phalanges 
while osteosarcoma of the metacarpals usually 
requires more extensive resections and recon-
structions [ 52 ].  

    Ewing’s Sarcoma 

 Ewing’s sarcoma is the second most common 
primary malignant bone tumour of children and 
adolescents. The short tubular bones of the hands 
are rarely involved and these represent less than 
1 % of all cases of Ewing’s sarcoma reported in 
the literature [ 58 ,  62 ]. 

 Patients usually present with pain and swell-
ing in the involved digit which may be associ-
ated with constitutional symptoms i.e. fever, 
leucocytosis, and malaise. Histologically, the 
tumour is composed of uniform round cells with 
small eosinophilic to clear cytoplasm, contain-
ing glycogen, and large round nuclei with fi ne 
chromatin and small nucleoli [ 58 ]. Radiographs 
demonstrate permeative lytic lesion with perios-
teal reaction and cortical destruction. Atypical 
radiographic fi ndings have been reported in some 
cases including bony expansion, a cystic or hon-
eycomb pattern, and lack of laminated or specu-
lated periosteal reaction [ 62 ]. Treatment involves 
systemic chemotherapy in addition to local treat-
ment in the form of radiotherapy, surgery, or a 
combination of both. Wide surgical excision with 
local reconstruction or ray amputation is the pre-
ferred local treatment modality with or without 

  Fig. 5.6    Osteosarcoma of the proximal phalanx of the 
middle fi nger. Posteroanterior radiograph shows areas of 
sclerosis, periosteal reaction, and other areas of bone 
destruction       
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adjunctive postoperative radiotherapy. Although 
chemotherapy is the mainstay of treatment, post- 
operative radiation therapy should be considered 
as an essential part of the treatment programme, 
especially when wide margins cannot be achieved 
surgically or the response to chemotherapy, as 
noted in the resected specimen, is incomplete 
[ 63 ]. The overall survival rate and the event-free 
survival rate in patients with Ewing’s sarcoma 
and primitive neuroectodermal tumour (PNET) 
of the distal upper extremity was found by the 
cooperative Ewing’s sarcoma study group to be 
remarkably high as compared to other anatomi-
cal locations. This has been attributed to the aver-
age low tumour volume and the low incidence of 
metastatic disease at presentation [ 64 ].  

    Hand Metastasis 

 Metastatic lesions to the hand are rare and account 
for 0.1–0.2 % of all metastasis. The lung is the 
most common primary site (50 %), followed by 
the breast (15 %), and the kidney. The paren-
chyma of lung or liver tends to act as a fi lter in 
other malignancies. The absence of a fi lter may 
account for the relative frequency of lung cancer 
as a source in metastasis to the hand [ 65 – 68 ]. 

 Acrometastases (metastases distal to the 
elbow and the knee) usually occur as rare, pre- 
terminal events and often are part of a widespread 
dissemination of metastases but it can be the fi rst 
presenting sign of an occult carcinoma in about 
15 % of the patients. The age of presentation is 
generally after the fi fth decade, although a few 
patients as young as 18 months of age have been 
reported in the literature. The clinical fi ndings 
commonly include pain, swelling, and erythema. 
Patients may occasionally present with patho-
logical fracture. The terminal phalanges are the 
most frequent sites of metastasis, followed by the 
metacarpals and the proximal phalanges while 
the carpal bones are only rarely affected. The 
dominant hand is more commonly involved. This 
could be attributed to the fact that the dominant 
hand receives greater blood fl ow than the non- 
dominant one and may also be more prone to 
trauma [ 67 – 69 ]. 

 Radiographs usually show a destructive 
 permeative lesion without a marginal rim of scle-
rosis. Thyroid and renal carcinomas frequently 
produce lytic lesions, and prostate carcinoma is 
classically associated with blastic secondaries. 
Mixed lytic and blastic deposits are most often 
seen with malignancies of the lung and breast 
[ 67 ,  69 ]. 

 Staging studies should be performed, since 
the extent of spread of primary tumour plays an 
important part in the prognosis of the patient. 
The aim of treatment of acrometastases is usually 
palliative. An exception is patients with solitary 
metastasis of renal cell carcinoma. These patients 
are appropriate candidates for wide surgical exci-
sion to improve survival [ 68 – 70 ]. 

 Treatment modalities of acrometastases 
include radiotherapy, systemic chemotherapy, 
ray amputations, and curettage or limited mar-
ginal excision with adjuvant radiotherapy. 
Surgical excision of the lesion usually results in 
prompt relief of symptoms and early restoration 
of function. Ray resections to achieve wide sur-
gical margins are often required. Patients with 
large unresectable lesions at presentation may 
be  candidates for radiotherapy or intralesional 
surgery and adjuvant radiotherapy. Curettage of 
the lesion should be considered in patients with 
metastases in the carpal bones, or the thumb for 
whom amputation would result in an unaccept-
able degree of functional disability [ 67 – 69 ].  

    Tumours of the Soft Tissue 

 The large majority of soft tissue tumours are 
benign, with a very high cure rate after surgi-
cal excision. It is often very diffi cult to distin-
guish benign from malignant tumours of the 
soft tissue. Grimer et al. [ 71 ], recommended 
that any patient with a soft tissue mass that is 
increasing in size, has a size >5 cm or is deep 
to the deep fascia, whether or not it is pain-
ful, should be referred to a diagnostic centre 
with a suspected soft tissue sarcoma (STS). 
A core needle biopsy will confi rm the nature 
of the lesion, however an excisional biopsy 
maybe the best option for superfi cial lesions 
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<5 cm in diameter. MRI scan is the preferred 
imaging modality on investigating a soft tis-
sue mass. Staging studies should be completed 
once the diagnosis of a STS is confi rmed and 
these should include a high resolution CT scan 
of the chest to exclude pulmonary metastases 
prior to defi nitive treatment.    

    Benign Soft Tissue Tumours 

 Table  5.3 .

       Epidermoid Cysts 

 Epidermoid cysts or epidermal inclusion cysts 
are cysts lined by squamous epithelium and con-
taining keratin [ 72 – 74 ]. These cysts can occur 
in subcutaneous, intratendinous, subungual, or 
intraosseous locations [ 73 ]. They are believed to 
be caused by traumatic implantation of epidermal 
fragments into the dermal tissue. They are there-
fore more commonly seen in adult males, espe-
cially manual workers. About 70–80 % of these 
cysts are located on the palm or the palmar aspect 
of the fi ngers [ 75 ]. 

 Inclusion cysts are very common and may 
represent up to 16 % of all tumours of the 
hand [ 72 ,  73 ]. They are usually asymptomatic 
although symptoms of pain, tenderness, red-
ness, and swelling are not infrequently seen [ 76 ]. 
Intraosseous epidermal inclusion cysts usually 
present as a well-defi ned unilocular lytic lesion 
with sclerotic margins. They are more commonly 
seen in the terminal phalanges [ 72 – 76 ]. 

 Surgical excision is only indicated in symp-
tomatic cases where the entire cyst, its intact 
lining, and any overlying scar tissue from any pre-
vious penetrating injury are marginally excised. 
Controversy exists as to whether the intraopera-
tive spillage of the cyst contents increases the 
risk of local recurrence. Intraosseous epidermoid 
cysts should be treated with excision and curet-
tage of the wall of the cavity [ 72 ,  73 ,  75 ]. Local 
recurrence rates of 11–17 % after surgical exci-
sion have been reported [ 72 ,  75 ].  

    Infantile Digital Fibromatosis 

 Infantile digital fi bromatosis (IDF) is an uncom-
mon benign proliferation of myofi broblasts with 
characteristic inclusion bodies in the cytoplasm 
of the neoplastic fi broblasts [ 77 ,  78 ]. Clinically, 
patients present in the fi rst year of life with 
asymptomatic smooth nodular swellings, which 
may resemble a keloid, on the dorsal aspect of 
the fi ngers or toes. The tumour may undergo a 
spontaneous decrease in the number of inclusion 
bodies and becomes fi brotic with time [ 79 ,  80 ]. 

 IDF does not have an aggressive nature and 
spontaneous involution is the rule. Wide local 
excision has been associated with a recurrence 
rate of up to 60 %. These lesions should there-
fore be observed without any aggressive treat-
ment unless it causes marked dysfunction of the 
affected digit [ 77 – 80 ].   

   Table 5.3    Common benign soft tissue tumours of the 
hand   

 1. Epidermoid cysts. 
 2. Infantile digital fi bromatosis. 
 3. Nodular fasciitis. 
 4. Fibroma of tendon sheath. 
 5. Benign adipocytic tumours. 
 6. Giant cell tumour of tendon sheath a . 
 7. Glomus tumours a . 
 8. Haemangiomas a . 

   a See other relevant chapters  

 Clinical Pearl 

    Any patient with a soft tissue mass that is 
increasing in size, has a size >5 cm or is 
deep to the deep fascia, whether or not it 
is painful, should be referred to a diag-
nostic centre and managed by a special-
ist sarcoma multidisciplinary team for a 
suspected STS.    

 Clinical Pearl 

    IDF should not be excised as aggressive 
local recurrence could be seen in up to 
60 % of the patients. Biopsy should be 
followed by watchful waiting as sponta-
neous involution is the rule.    
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    Nodular Fasciitis 

 Nodular fasciitis is a rapidly growing benign, 
self-limiting, reactive lesion that can be mis-
taken for a malignant neoplasm [ 81 ,  82 ]. This 
lesion is commonly seen on the volar surface 
of the forearm but is rare in the hand. It is most 
commonly seen in young adults between 20 and 
40 years of age. Nodular fasciitis of the hand 
seems to have a close association with trauma as 
compared to other locations. Macroscopically, 
it appears as a solitary round to oval well cir-
cumscribed nodule usually measuring less 
than 2 cm in diameter. Histologically, lesions 
show marked hypercellularity and high mitotic 
activity but lack nuclear hyperchromatism and 
pleomorphism. They are composed of spindle-
shaped fi broblasts or myofi broblasts separated 
by intercellular myxoid material mixed with 
areas of prominent eosinophilic hyalinised 
stroma and incompletely formed storiform pat-
tern. These lesions might grow much faster 
than Dupuytren nodules and therefore are often 
initially misdiagnosed as sarcomas. Diagnosis 
of nodular fasciitis requires histologic confi r-
mation, and both diagnosis and treatment are 
accomplished by excisional biopsy. Nodular 
fasciitis has a very low recurrence rate of 1–2 % 
[ 81 – 83 ].  

    Fibroma of Tendon Sheath 

 They are more commonly seen in male patients 
in their fourth decade. They usually present as 
well-defi ned multilobated lesions, measuring 
less than 3 cm in diameter. Symptoms of nerve 
entrapment, fi nger triggering, or pain are not 
infrequently seen. Histologically, the lesion is 
composed of a collagenous stroma containing 
spindle fi broblasts in a moderate degree of cel-
lularity with numerous slit-like vascular chan-
nels. Magnetic resonance imaging reveals a 
focal nodular mass adjacent to a tendon sheath 
with decreased signal on all pulse sequences 
and little or no enhancement. The aim of sur-
gical excision is to relieve symptoms while 
preserving the function of the involved tendon. 
Recurrence has been reported in 11–24 % of 
cases [ 84 – 87 ].  

    Benign Adipocytic Tumours 

 Benign fatty tumours of the upper extremity can 
be classifi ed based on the cell origin and the loca-
tion of the fatty tumour. There are three histologi-
cally distinct types of fat cells: the immature fat 
cells (lipoblasts) which give rise to lipoblasto-
mas, the mature brown fat cells which give rise to 
hibernomas, and the mature white fat cells (lipo-
cytes) which give rise to lipomas. Lipomas only 
comprise 1–3 % of hand tumours. They usually 
present as a gradually enlarging, soft and resil-
ient non-tender mass. Localised pain and symp-
toms of nerve compression are not infrequent 
complaints at presentation. Magnetic resonance 
imaging shows homogeneous and high signal 
intensity on T1-weighted images and an inter-
mediate intensity on T2-weighted images. The 
 intramuscular variety can be divided into two 
types: the infi ltrative type and the well-circum-
scribed type. Local recurrence after excision is 
not uncommon in the infi ltrative type. Malignant 
transformation has not been reported in lipomas 
of the hand [ 74 ,  88 – 90 ].  

    Malignant Soft Tissue Tumours 

     Soft Tissue Sarcomas 

 Table  5.4 .

   The management of soft-tissue sarcomas of the 
hand is controversial to both the hand surgeon and 
the oncologist. Wide surgical excision is often dif-
fi cult to achieve in the hand because of the com-
plex anatomy and the lack of readily expendable 
soft tissues [ 91 ]. Wide excision may also result 
in signifi cant functional loss. Marginal excision, 
aiming to preserve the function can compromise 
the oncological outcome. Moreover, radiotherapy 

   Table 5.4    Common soft tissue sarcomas of the hand   

 1. Epithelioid sarcoma. 
 2. Synovial sarcoma. 
 3. Clear cell sarcoma. 
 4. Rhabdomyosarcoma. 
 5. Dermatofi brosarcoma protuberans. 
 6. Malignant fi brous histiocytoma. 
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to the hand is poorly tolerated and could be asso-
ciated with long term toxicity and poor functional 
outcome [ 92 ]. The importance of early diagnosis 
cannot therefore be overemphasized. Pradhan 
et al. [ 91 ], have shown that inadequate excision 
margins result in a 12 times greater risk of local 
recurrence, a three times greater risk of develop-
ing metastases and a fi ve times greater risk of 
death than for those with clear margins. Bray et al. 
[ 92 ], and Jyothirmayi et al. [ 93 ], demonstrated 
that limb-salvage surgery, with adjuvant radio-
therapy when necessary, is an effective alterna-
tive to amputation in the majority of patients with 
sarcoma of the forearm and hand. Post-operative 
radiotherapy to a dose of 55–60 Gy is well toler-
ated, with a low incidence of late toxicity [ 93 ,  94 ]. 

 Local recurrence of soft tissue sarcomas 
is related to surgical margins, grade, and the 
use of postoperative radiotherapy. The overall 
5-year survival rate for STS in the limbs is now 
being in the order of 65–75 % and is based on 
patient’s age, grade, depth, size, and histological 
diagnosis. Patients with intermediate/high grade 
tumours should be followed every 3–4 months in 
the fi rst 2–3 years, then twice a year up to the 
fi fth year, and once a year thereafter. It is recom-
mended that patients with low grade tumours 
should be followed up every 4–6 months for 35 
years, then annually thereafter [ 52 ,  71 ,  91 ,  95 ]. 

 Approximately 5 % of soft tissue sarcomas 
occur in the hand region [ 94 ]. The most common 
histologic types are epithelioid sarcoma, clear 
cell sarcoma, synovial sarcoma, and malignant 
fi brous histiocytoma [ 91 ,  96 ,  97 ]. 

      Epithelioid Sarcoma 

 Epithelioid sarcoma is one of the most common 
soft tissue sarcomas of the hand [ 52 ,  91 ,  96 ,  98 –
 100 ]. It was fi rst described by Enzinger in 1970 
[ 101 ]. These tumours may represent up to 30 % 
of all malignant soft tissue tumours of the hand 
in the 16–25-year-old group [ 97 ]. Males are more 
commonly affected with a male-to-female ratio 
of 2:1 [ 52 ,  98 ]. The volar aspect of the fi ngers, 
hand, and wrist are most commonly involved. 
Epithelioid sarcoma usually presents as a pain-
less, slowly growing mass or multiple palpable 
nodules [ 52 ,  96 ]. Ulceration of the epithelioid 
sarcoma is frequently seen, and thus can be ini-
tially misdiagnosed as an infection [ 52 ]. The 
macroscopic appearance of epithelioid sarcoma 
is that of multiple, ill defi ned, indurated, greyish- 
white nodules [ 52 ,  96 ,  102 ]. Histologically, epi-
thelioid sarcoma has a characteristic nodular 
growth pattern and is composed of a mixed pro-
liferation of eosinophilic epithelioid and spindle 
cells exhibiting slight nuclear atypia, vesicular 
nuclei, and small nucleoli [ 102 ]. Epithelioid sar-
comas are highly malignant tumours that spread 
in an unpredictable fashion along the lymphatic 
system, tendons, nerve sheaths and fascial planes 
[ 52 ,  102 ]. The tumour also carries a high risk of 
local recurrence (35–70 %), regional and distant 
metastases (40 %) [ 97 ,  101 ,  102 ]. The most fre-
quent sites of metastasis are the lungs, regional 
lymph nodes, scalp, bone, and brain [ 95 ,  102 ]. 
Aggressive surgical management with wide mar-
gins of excision is therefore indicated and ampu-
tation may be necessary in selected patients. 
Sentinel lymph node biopsy is recommended 
because of the frequent regional treatment fail-
ures. The roles of chemotherapy and radiation 
remain unclear [ 52 ,  96 ,  98 ,  100 – 102 ].  

    Synovial Sarcoma 

 Synovial sarcoma is a rare and aggressive soft tis-
sue tumour that accounts for 5–10 % of all soft 
tissue sarcomas. They may represent 8–35 % of 
all soft tissue sarcomas of the hand and wrist, and 
are predominantly seen in males under the age of 
thirty [ 91 ,  97 ,  100 ,  103 ,  104 ]. 

 Clinical Pearl 

    En bloc excision with clear margins is the 
standard treatment for all patients with 
adult-type, localised STS. In some situ-
ations amputation may be the most 
appropriate surgical option to obtain 
local control and offer the best chance 
of cure. Postoperative radiotherapy 
should be considered in all cases of 
intermediate to high- grade STS despite 
the anticipated signifi cant morbidity and 
poor functional outcome.    
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 Clinically, synovial sarcomas are similar to 
epithelioid sarcomas in that they can be ini-
tially misdiagnosed as benign lesions, owing 
to their usual presentation as painless, slowly-
growing masses that have been present for 
months or even years. Focal or irregular calci-
fications may be visible on plain radiographs 
[ 52 ,  105 ]. 

 Histologically, synovial sarcoma is either 
monophasic or biphasic. Biphasic synovial sar-
coma has epithelial and spindle cell components 
while the spindle cell component occurs alone in 
the monophasic type [ 52 ,  105 ]. 

 Synovial sarcomas are locally aggressive 
with unexplained natural history of late recur-
rence and distant metastasis (up to 30 years after 
diagnosis) [ 105 ,  106 ]. Complete surgical exci-
sion with negative margins is the treatment of 
choice. The difference between marginal and 
wide tumour resection appears to infl uence 
the outcome. Positive microscopic margins 
increases the risk of local recurrence associ-
ated with increased risk of metastatic spread and 
decreased disease free-survival. Radiotherapy is 
often required for local control of the disease but 
the role of adjuvant chemotherapy remains con-
troversial [ 107 ,  108 ].  

    Clear Cell Sarcoma 

 Clear cell sarcoma is defi ned as a soft tissue 
sarcoma of young adults with melanocytic dif-
ferentiation, typically involving tendons and 
aponeuroses [ 109 ]. These tumours usually 
present as a slowly growing mass that has been 
present for long duration of up to several years. 
Macroscopically, clear cell sarcomas have 
uniform fascicular growth pattern with lobu-
lar arrangement of cells delimited by delicate 
fi brous septa intimately bound to tendons or 
aponeuroses. Histologically, tumoral cells are 
round or spindle-shaped with abundant clear 
to slightly basophilic cytoplasm, with round 
vesicular nuclei and prominent nucleoli [ 109 , 
 110 ]. Surgical excision is the preferred treat-
ment modality. Tumour size, local recurrence 
and the presence of necrosis are statistically 
signifi cant predictors of prognosis. Three-year, 

5-year, and 20-year survival rates averaging 72, 
62, and 10 % were reported in the literature 
[ 109 – 111 ].  

    Rhabdomyosarcoma 

 Rhabdomyosarcoma represents the largest cat-
egory of soft tissue sarcomas in children and 
adolescents, accounting for more than 50 % 
of soft tissue sarcomas in this age group, with 
an annual incidence of 4–4.6 cases per million 
people under 15–20 years of age [ 112 ,  113 ]. 
The alveolar rhabdomyosarcoma is the type 
more commonly seen in the hand and more 
often occurring in  adolescents and young adults 
(Fig.  5.7 ), while the embryonal subtype is typi-
cally seen in children less than 10 years of age 
[ 52 ,  112 ,  113 ].

   Rhabdomyosarcoma is an aggressive tumour 
that tends to invade contiguous structures and 
becomes disseminated via the lymphatics and 
blood stream [ 112 ]. Histologically, embryonal 
rhabdomyosarcomas are composed of primitive 
mesenchymal cells in various stages of myogen-
esis, while the alveolar subtype exhibits round 
cell cytological features reminiscent of lympho-
mas but with primitive myoblastic differentiation 
[ 113 ,  114 ]. 

 Patients are usually treated using a multimo-
dality approach including surgery, chemother-
apy, and radiotherapy. Radiotherapy should only 
be considered in patients at risk of local failure 
(e.g. marginal/incomplete resection, alveolar 
subtype) [ 112 ]. Due to the technical diffi culties 
in achieving complete surgical resection without 
amputation in the hand region, there has been a 
recent report which recommends either defi nitive 
radiotherapy or surgical resection that maintains 
form and function as primary local therapy with 
no difference in the overall survival between the 
two groups [ 115 ].  

    Dermatofi brosarcoma Protuberans 

 Dermatofi brosarcoma protuberans (DFSP) is a 
rare fi broblastic slowly growing low-grade soft 
tissue sarcoma of the dermis layer of the skin. The 
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lesion appears as a painless nodule that develops 
into a multinodular red-blue plaque. [ 52 ,  96 ] It is 
diffi cult to differentiate between DFSP, keloids, 
and hypertrophic scars on the basis of clinical 
presentation and therefore a biopsy is recom-
mended. The locally infi ltrative growth pattern 
features clinically inapparent extensions which 
often extend for long distances in a horizontal 
direction [ 116 ]. Consequently, the recurrence rate 
following excision of these tumours historically 
has been high, with reported recurrence rates of 
up to 60 % [ 117 ,  118 ]. Although adjuvant radio-
therapy has been used in patients with positive 
margins, the preferred treatment modality is re-
excision of the tumour aiming at a 3 cm margin. 
The use of Mohs micrographic surgery (MMS) 
has signifi cantly decreased the recurrence rate 

of DFSP with a mean recurrence rate of 2.4 % 
reported in a literature review of 169 cases [ 116 , 
 118 – 121 ].  

    Malignant Fibrous Histiocytoma 

 Malignant fi brous histiocytoma (MFH) is one of 
the three most prevalent histologic forms of soft 
tissue sarcomas in the hand [ 96 ]. MFH was found 
to represent 13 % of the distal upper extremity 
lesions in a large demographic study of malig-
nant soft tissue tumours [ 97 ]. These are high 
grade malignant neoplasms that are best treated 
with wide local excision, combined with adjuvant 
radiotherapy. The role of chemotherapy remains 
controversial.  

a b

c

  Fig. 5.7    ( a – c ) Alveolar Rhabdomyosarcoma of the hand in a 41-year-old male patient.  a  Posteroanterior radiograph, 
 b  Coronal fat-saturated T2-weighted MR image and  c  axial T1-weighted MR image demonstrate the extent of the lesion       
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    Malignant Skin Tumours 

 Table  5.5 .

       Squamous Cell Carcinoma 

 Squamous cell carcinoma (SCC) is the most com-
mon malignant skin tumour of the hand, represent-
ing 35–90 % of malignant hand tumours [ 122 – 125 ]. 
Multiple risk factors have been identifi ed includ-
ing ultraviolet radiation, immuno- compromised 
individuals, irradiated skin, human papillomavirus 
infection, chemical exposures, chronic wounds, 
previous burn injury, and certain genetic diseases 
such as xeroderma pigmentosum [ 126 ]. 

 SCC of the hand appears to have higher 
rates of local recurrence, and metastasis, usu-
ally to regional lymph nodes. Schiavon et al. 
[ 124 ], reported a 22 % local recurrence rate, and 
a 28 % incidence of distant metastasis. Rayner 
[ 127 ] described the “danger zone” of the hand 
to include the dorsal skin of the proximal pha-
langes, interdigital clefts, and the fi rst webspace. 
Tumours of this region of the hand are associated 
with an increased incidence of local recurrence 
and distant metastasis. 

 Many authors have recommended wide exci-
sions with 1- to 2-cm margins. This radical treat-
ment can lead to severe functional morbidity, 
undesirable cosmetic appearance with the poten-
tial need for amputation [ 126 ]. 

 In order to minimize the functional morbidity 
caused by the wide surgical excision and to prevent 
the signifi cant surgical injury to the surrounding 
tissues, other authors have favoured Mohs micro-
graphic surgery (MMS) for treatment of cutane-
ous squamous and basal cell carcinomas [ 128 ]. 
MMS is a surgical technique that allows precise 
microscopic marginal control by using horizontal 
uninterrupted frozen sections. Joyner et al. [ 126 ], 

recommended marginal excision of squamous cell 
carcinoma of the hand with a 2- to 4-mm normal 
margin of tissue based on gross appearance by 
intraoperative evaluation with loupe magnifi ca-
tion. Both techniques have been associated with 
0 % incidence of local recurrence.  

    Keratoacanthoma 

 Keratoacanthoma is a relatively common low- 
grade malignant skin lesion of the head and neck. 
It seldom presents in the hand and may be dif-
fi cult to differentiate from squamous cell carci-
noma. Keratoacanthoma is characterized by rapid 
growth over a short period of time, followed by 
spontaneous resolution in most cases. Despite this 
spontaneous resolution, surgical excision is the 
treatment of choice and large or recurrent cases 
can be treated with Mohs micrographic surgery. 
Intralesional injections of methotrexate (MTX), 
bleomycin and steroids have been used with suc-
cess in patients who are poor surgical candidates 
because of patient, tumour, or treatment- related 
factors [ 96 ,  129 – 133 ]. 

 Subungual Keratoacanthoma is a rare benign 
neoplasm which most commonly occurs in 
middle- aged Caucasians [ 134 ]. It is a squamo-
proliferative neoplasm arising at the nail bed. 
Radiography consistently demonstrates a well- 
defi ned cup-shaped erosion of the underlying 
bone [ 134 ,  135 ]. Local surgical excision with 
curettage of the underlying bone is the preferred 
treatment modality of these rather aggressive 
lesions [ 134 ,  135 ].  

    Basal Cell Carcinoma 

 Basal cell carcinoma (BCC) is the most com-
mon overall cutaneous malignancy. Although 
extremely frequent elsewhere on the body, basal 
cell carcinomas are infrequent on the hands (<1 % 
of all basal cell carcinomas). Chronic sun expo-
sure is the main etiologic factor but the rare occur-
rence in the hand cannot be explained [ 136 ,  137 ]. 
BCC is a slowly-growing tumour that patients tend 
to neglect for years. Males are more commonly 

   Table 5.5    Common malignant skin tumours of the hand   

 1. Squamous cell carcinoma. 
 2. Keratoacanthoma. 
 3. Basal cell carcinoma. 
 4. Melanoma. 
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affected and most patients would report a history 
of multiple skin malignancies. Metastatic spread is 
rare and local recurrence rate is infl uenced by the 
treatment method and the adequacy of the resec-
tion margins. Small lesions can be treated with 
curettage and electrodessication, laser therapy, or 
cryosurgery. Surgical excision with negative mar-
gins is the preferred treatment modality for BCC 
of the hand [ 96 ,  136 ,  137 ].  

    Melanoma 

 Melanoma is a highly malignant skin tumour that 
arises from melanocytes. Melanoma accounts for 
approximately 3 % of primary malignant hand 
tumours. Risk factors include ultraviolet radiation, 
fair skin, congenital nevi, multiple freckles, and 
positive family history of melanoma. These lesions 
have a variable clinical appearance and the diag-
nosis is often delayed resulting in more advanced 
stages of disease at presentation [ 138 ,  139 ]. Hove 
et al. [ 140 ], reported on 19 cases of melanoma of 
the hand with 21 % of these patients presenting 
with local spread of the disease (clinical stage II) 
and another 21 % presenting with regional lymph 
node metastases (clinical stage III). 

 Histologically, some features of the benign 
pigmented lesions of the palms may raise the 
suspicion of melanoma if considered alone. The 
presence of severe melanocytic atypia is possi-
bly the most valuable feature in distinguishing 
between naevi and melanomas [ 141 ]. 

 Most patients can be treated without radical 
amputations, even for melanomas of the digits. 
Roh et al. [ 139 ], found no signifi cant difference 
in the survival rate between the patients treated 
by amputation versus wide local excision. Biopsy 
of all unexplained pigmented lesions on the 
hands can lead to early diagnosis thus improving 
the overall survival [ 140 ,  142 ,  143 ].     
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