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Abstract Pulmonary hyalinizing granuloma (PHG) is a rare disease characterized by single or multiple benign lung
nodules mimicking lung neoplasma. Histologic analysis reveals homogenous hyaline lamellae, usually surrounded by
collection of plasma cells, lymphocytes and histiocytes in a perivascular distribution. The clinical and radiological findings
have been described in small series, but the long-term outcomes have rarely been reported. The objectives were to describe
the clinical, radiological and outcomes of PHG in new cases and through a literature review. Patients with PHG were found
by a multicenter search among French departments of internal medicine, pulmonology and anatomo-pathology. Review of
the literature was made through the National Library of Medicine’s MEDLINE database using keywords “hyalinizing
granuloma.” Five news cases and 135 cases of the literature were found. There were 82 men and 57 women, mean age at
the diagnosis 44.6 years (15-83). Patients were frequently asymptomatic (n = 39, 27.4 %). The nodule was unique in 37
cases (28.9 %) and multiple in 91 cases (71.1 %). 18FDG PET scan revealed hypermetabolism of the nodule in 9/15 cases
(60 %). A systemic disease was associated in 65 cases (mainly mediastinal and retroperitoneal fibrosis, autoimmune,
tumoral or infectious disease or thromboembolism). The outcomes were evaluated in 73 patients when follow-up was
available: 14 patients had a surgical resection of the nodule. Forty-five patients did not receive any immunosuppressive
drug. Among these patients, 2 improved, 29 were stable and 14 worsened. Corticosteroids were used as a monotherapy in
19 patients and led to radiological improvement in 8 cases, stabilization in 8 cases and worsening in 3 cases. Five patients
were treated with corticosteroids and at least one immunosuppressive drug and 4 patients improved. PHG is a rare benign
disease, mimicking lung neoplasma, frequently associated with systemic diseases.
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Abbreviations

BAL Broncho-alveolar lavage

CT scan Computerized tomography scanner

FEV1 Forced expiratory volume in one second

FVC Forced vital capacity

HBV Hepatitis B virus

HCV Hepatitis C virus

HIV Human immunodeficiency virus

MALT Mucosa-associated lymphoid tissue

PHG Pulmonary hyalinizing granuloma

SUv Standard uptake value

18FDG PET 18 Fluorodeoxyglucose positron emission
tomography

Introduction

Pulmonary hyalinizing granuloma (PHG) is a rare disease,
which was first reported by Benfield [1] in 1964 and then
characterized by Engleman in 1977 [2]. PHG is charac-
terized by single or multiple benign nodules found in the
lungs and is frequently asymptomatic. The diagnosis relies
on histologic analysis, which shows homogenous hyaline
lamellae usually surrounded by collection of plasma cells,
lymphocytes and histiocytes in a perivascular distribution
[2]. This histologic pattern has also been described in
isolated extra-respiratory localizations [3]. PHG may be
associated with mediastinal and retroperitoneal fibrosis,
autoimmune, hematologic, thromboembolic and infectious
diseases. Physiopathology is still unclear, but the associa-
tion with inflammatory diseases evokes an immune pro-
inflammatory pathway.

The prevalence of PHG has been estimated in two
papers. In 1980, Ulbright reported 2 cases of PHG in a
population of 86 patients with solitary necrotic granuloma
of the lung [4]. In 2012, Peng reported 1 case of PHG in a
population of 481 patients with diffuse parenchymal lung
disease [5].

Here, we report 5 new cases of PHG and provide an
exhaustive review of all cases reported in the literature,
focusing on clinical presentation, diagnosis modalities,
treatment response, long-term outcomes and associated
diseases.

Patients and methods
Patients’ selection

After interrogation of French internal medicine physicians,
chest physicians and pathologists, ten patients with PHG
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were identified. The diagnosis was confirmed by histology
in all cases. In 5 cases, medical data were insufficient. Data
were extracted from medical records, and demographic,
clinical, biological and radiographic data were collected.
Histology was reviewed when available by a pathologist
with a strong experience in lung disease especially PHG
(FC). Because PHG may be associated with mediastinal a
retroperitoneal fibrosis and that one case was previously
reported associated with hyper-IgG4, the available cases
(case 1 and case 2) were stained with an anti-IgG4 antibody
according to manufacturer instructions.

Literature review

We searched through the National Library of Medicine’s
MEDLINE database for relevant literature using the key-
words “hyalinizing granuloma.” The references of selected
articles were reviewed for additional cases reports. We
found 135 patients from 80 [1, 2, 4, 6-82] articles between
1964 and 2015 in the English, French, Spanish, Italian,
German, Turk, Polish, Chinese and Japanese literature.

The demographic and clinical characteristics, diagnosis
modalities, associated diseases and biological results were
collected.

Follow-up and outcomes

The treatments were collected for all cases when available.
The primary end point was the radiological evolution of the
nodule at the last visit. For the literature cases, the radio-
logical outcome (stable, improved or worsened) was noted
from the papers.

Statistical analysis

The statistical analysis was performed with GraphPad
version 6.0 (San Diego, CA). The qualitative data were
described with percentages. The quantitative data were
reported with median or mean when appropriate and range.
The outcomes for patients treated and not treated were
compared with Fisher’s exact test. All tests were bilateral,
and p values <0.05 were considered as statistically
significant.

Results
Reported cases
Clinical, biological and radiological findings of reported

cases are presented in Table 1, Figs. 1, 2, 3 and 4. Median
time of follow-up was 153.6 month.
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Table 1 Clinical, biological and imaging features of the 5 new reported cases

Case #1 Case #2 Case #3 Case #4 Case #5
Sex Female Male Male Male Male
Age (years) 57 22 55 62 55
Respiratory
Symptoms 0 0 0 Dyspnea 0
Dysphagia Present Present 0 0 0
Fever 0 0 0 0 0
Loss of weight 0 Present 0 0 0
Tuberculin test Negative Phlyctenular NA NA NA
Hemogram Normal Hypereosinophilia Normal Normal NA
AAN Negative Negative NA Negative NA
CRP level (mg/liter) 28 80 <5 <5 NA
Respiratory function NA Normal FEV1/VCL 57 % VC 74 % NA
test FEV1 71 %
Chest CT scan Multiples Multiple nodules mediastinal Solitary Nodule  Solitary nodule Multiple nodule
nodules fibrosis ILD
18FDG PET NA NA Hypermetabolism Hypermetabolism NA

FEVI forced expiratory volume in 1 s, FVC forced vital capacity, VC vital capacity, NA nonavalaible data

Fig. 1 Chest CT scan of case #2 showing multiple nodules (a) and mediastinal fibrosis (b)

Fig. 2 Chest CT scan of case #3 showing solitary nodule (a) and hypermetabolic 18FDG PET of case 3 (b)

There were 4 males and 1 woman, with a median age at sarcoidosis). Other diseases found were diabetes mellitus
diagnosis of 48.8 years (22-62 y—o0). Immunologic diseases (n = 1), sinusitis, nasal polyposis (n = 1) and asbestos
were associated in two patients (grave’s disease and exposure (n = 2), high blood pressure (n = 1),
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Fig. 3 Chest CT scan of case #4 showing solitary nodule with associated interstitial lung diseases (a) and hypermetabolic 18FDG PET (b)

Fig. 4 Chest CT scan of case #5 showing multiple nodules

basocellular carcinoma (n = 1), liver transplantation for
post-alcoholic cirrhosis (n = 1). Tobacco use status was
known in 3 case and present in one case (33 %).

Two patients were asymptomatic, one presents dyspnoea
(due to pulmonary embolism once and to pneumothorax
second), and two patients present mediastinal fibrosis with
loss of weight and dysphagia (one 10 years after diagnosis
of asymptomatic lung calcificated nodule and one con-
comitant of diagnosis of PHG). Radiological findings
found nodular lung lesions unique (n = 2) and multiple
(n = 3) with a size between 70 and 90 mm. One patient
presents interstitial lung disease associated. 18FDG PET
was available and positive in 2 cases.

Diagnosis was made with wedge biopsy for 4 patients
and lobectomy for 1 patient. CT-guided percutaneous
needle lung biopsy was realized once, but results were not
conclusive.

IgG4’s syndrome was searched in two cases and was
never found.
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Biologic’s data found an inflammatory syndrome in
50 % (elevated CRP in 2/4 cases), immunologic test was
always negative (n = 3), hypereosinophilia (» = 1), and
there was no HIV, HCV or HBV infection.

Tuberculin skin test result was recorded in 2 cases: one
negative and one phlyctenular, and histoplasmosis test was
known and negative in one case. Sputum for mycobac-
terium tuberculosis was negative in two cases.

Respiratory tests showed airway obstruction (FEV1/
FVC 57 %, FEV1 71 %) with bronchial hyperresponsive-
ness (n = 1). Respiratory function displayed restrictive
features n = 1.

No more treatment was made, and follow-up did not
found evolution at 2 years for one patient. One patient
presents pulmonary embolism of the right proximal pul-
monary artery and 7 months later, and a pneumothorax
occurred; a corticosteroid treatment was introduced with-
out improvement in lung nodule. Two patients were treated
with corticosteroid and cyclophosphamide for associated
mediastinal fibrosis with improvement in lung lesion, but
did not prevent death in one case after compression of
cardiac cavity by fibrosis.

Literature review

We studied 135 patients from 80 articles between 1964 and
2015 in the English, French, Spanish, Italian, German,
Turk, Polish, Chinese and Japanese literature.

Demographic and clinical characteristics

Demographic and clinical characteristics of all patients
(our series and literature, n = 135) are presented in
Table 2.

The mean age at PHG diagnosis was 44.6 years (range:
15-83 years). There was a male predominance (82 males/
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Table 2 Clinical characteristics of patients (reported cases and literature)
Our series (n = 5) Literature (n = 135) All (n = 140)

Age, years (range) 48.8 (22-62) 44,5 (15-83) 44.6 (15-83)
Sex ratio : M/W 4/1 78/56 82/57
Origin (Caucasian/African and Afro-American/Arab NA 79 (32/19/11/15/2)

and Middle East/Asiatic/Indian)
Clinical characteristics
Asymptomatic 3 (60 %) 36 (26.6 %) 39 (27.8 %)
Respiratory symptoms 0 76 (56.3 %) 77 (55 %)
Cough 0 44 (32.6 %) 44 (31.4 %)
Chest pain 0 29 (21.5 %) 29 (20.7 %)
Dyspnea 1 28 (20.7 %) 29 (20.7 %)
Haemoptysis 0 11 (8.1 %) 11 (7.9 %)
General symptoms
Fever 1 (20 %) 14 (10 %) 15 (10.7 %)
Loss of weight 1 (20 %) 12 (8.9 %) 13 (9.3 %)
Dysphagia 2 (40 %) 6 (4.4 %) 8 (5.7 %)
Asthenia 0 9 (6.7 %) 9 (6.4 %)
Others localization of PHG 0 19 (14 %) 19 (13.6 %)

57 females); the sex was not reported in one observation.
The ethnic group was known in 79 cases (56.4 %) of cases:
European were predominant (n = 32, 40.5 %), followed by
African or Afro-American (n = 19, 24 %), Asiatic
(n = 15, 29.1 %), Arabs or Middle East people (n = 11,
13.9 %) and Indian (n = 2, 2.5 %). Thirty-one patients
were active smokers (31/52, 59.6 %) with a 32.5 pack-year
median consummation.

The working activity was reported in 22 cases (15.1 %),
and an environmental exposition was found in 14/22 cases
(63.6 %) (factory worker, maid, cement worker, chemistry
industry, cotton industry, pet shop, old locomotive driver,
mine worker). Asbestos exposure was reported in two of
our patients.

The patients were asymptomatic in 38 observations
(27.1 %). Respiratory symptoms were reported in 77 cases
(55 %) with cough (n = 44, 31.4 %), chest pain/pleural
effusion (n = 29, 20.7 %), dyspnea (n = 29, 20.7 %) and
hemoptysis (n = 11, 7.9 %). General symptoms were also
reported with fever (n = 15, 10.7), loss of weight (n = 13,
9.3 %), asthenia (n = 9, 6.4 %), night sweats (n = 5) and
lymphadenopathy (n = 1).

Most of the extra-respiratory symptoms were due to
extra-respiratory localizations of PHG and/or associated
pathology (dysphagia, headache, diplopy, abdominal mass,
cutaneous/mandibular localization, uveitis, etc.). Extra-
respiratory localizations of hyalinizing granuloma with
histologic confirmation were (n = 19.13.6 %): skin
(n = 4) [5, 48, 68, 71], tonsillar or subglottic area (n = 3)
[2, 14, 35], pleural localization (n = 1) [36], optic nerve
(n = 1) [66], pituitary gland (n = 1) [66], liver (n = 1)

case [1], joints (n = 1) [35], spleen (n = 1) [23], peri-
cardium (n = 1) [23] and abdominal mass (n = 1) [35].

Pathological conditions associated with PHG

Pathological conditions associated with PHG are presented
in Table 3.

PHG was associated with an infection in 19 cases
(14.1 %). Tuberculosis was the most common (n = 14)
[2, 7, 9, 30, 36, 48, 50, 65, 69, 72-74]. One case of
infection with the human immunodeficiency virus (HIV)
was reported in association with PHG [65].

PHG was associated with an autoimmune disease in 17 cases
(12.1 %): Grave’s disease (n = 2 including case 1) [43], sar-
coidosis (n = 2 including case 4) [75], cutaneous vasculitis
(n = 2) [2, 6], antiphospholipid syndrome (n = 1) [60], idio-
pathic thrombocytopenic purpura (n = 3) [53, 78, 79], multiple
sclerosis (n = 1) [28], theumatoid arthritis (n = 1) [10], Riedel
disease (n = 1) [16], Sjogren syndrome (n = 1) [82],
autoimmune thyroiditis (n = 3) [16], I[gA nephropathy (n = 1)
[70], hyper-IgG4 syndrome (n = 1) [75] and ANCA-associ-
ated vasculitis (micropolyangeitis and granulomatosis with
polyangeitis) (n = 2) [2, 82]. Mediastinal fibrosis and
retroperitoneal fibrosis were found in, respectively, 19
[2,10,12-14, 19, 22,23, 43, 59] (including cases #1 and 2) and
12 cases [1, 2, 9, 13, 23, 25, 40, 47, 51, 52, 54, 62].

PHG was associated with a hematological disease in 5
cases (3.7 %): amyloidosis (n = 2) [2, 25], multiple mye-
loma, lymphoma and amyloidosis (n = 1) [7], MALT
lymphoma (n = 1) [36] and Castleman’s disease (n = 1)
[27].
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Table 3 Pathological conditions associated with PHG

Associated diseases

Systemic fibrosis
Mediastinal fibrosis n = 19
Retroperitoneal fibrosis n = 12
Infectious diseases
Tuberculosis n = 14
Histoplasmosis positive skin test n = 6
VIHn =1
VHB n =1
Autoimmune diseases
Sarcoidosis n = 2
Grave’s disease n = 2
Multiple sclerosis n = 1
Cutaneous vasculitis n = 2
Hashimoto’s disease n = 1
Idiopathic thrombocytopenic purpura = 3
Polyarthritis rheumatoid n = 1
Sjogren syndrome n = 1
Tumoral diseases n = 6
Hematological diseases n = 5
Extra-respiratory localizations
Tonsil or subglottic n = 3
Cutaneous n = 4
Pleural n = 1
Optic nerve n = 1
Hepatic n = 1
Articular n = 1

Riedel thyroiditis n = 1
Antiphospholipid syndrome n = 1
Hyper-IgG4 syndrome n = 1
Granulomatosis with polyangeitis n = 1
IgA nephropathy n = 1
Micropolyangeitis n = 1

Palpebral n = 1
Hypophysis n = 1
Abdominal n = 1
Pericardic n = 1

Splenic n = 1

PHG was associated with a solid tumor in 6 cases (4.4 %):
breast Paget disease (n = 1) [18], lung adenocarcinoma
(n = 1) [2], meningioma (n = 1) [60], anaplastic astrocy-
toma (n = 1) [26], thyroid carcinoma (n = 1) [73] and
basocellular carcinoma (n = 1, case 4).

PHG was associated with thromboembolic disease in 8
cases: peripheral venous thrombosis (n = 4) [25, 49, 60, 69],
ischemic cardiac disease (n = 2) [32, 34], pulmonary
embolism (n = 1) case [4] and stroke (n = 1) [34]. Other
pathologies were reported but with no evidence of relation-
ship with PHG (spontaneous ecchymosis, nasal polyposis,
alcohol behavior (including 1 with liver transplantation),
gout, adenomyosis.

Radiological findings

The results of thoracic imaging with chest X-ray or chest
CT scan were reported in 138 cases. The most frequent
finding was nodular lesions (n = 128, 92.7 %) isolated
(n = 37, 28.9 %) or multiple (n = 91, 71.1 %), sometimes
with excavation (n = 10, 8.2 %) and/or calcification
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(n = 6, 4.3 %). The size of the nodules was reported in 77
cases (60.2 %). This size was between 1 mm and 10 cm.
Most of the nodules were between 1.5 and 5 cm (n = 61,
79.2 %).

In rare cases, a lung parenchymal infiltration or con-
densation was found, alone or in association with nodules.

The 18FDG PET scan results were reported in 15 cases.
Nine patients (60 %) displayed hypermetabolism of the
nodules, with standard uptake variation (SUV) ranging
from 2.2 to 9.6.

Biological characteristics

The biological results were reported in 72 cases (49.6 %). A
blood inflammatory syndrome was found in 30/55 cases
(54.5 %). Immunoglobulins levels were evaluated in 20
cases: Immunoglobulins (Ig) G were elevated in 7 cases
[27, 29, 33, 39, 40, 58, 70], IgA in 6 cases
[21, 29, 39, 40, 58, 70], IgM in 4 cases [27, 29, 33, 39], IgE in
4 cases [27, 29, 33, 41] and subclass if IgG IgG4 in 2 cases
[2, 8]. Blood standard tests were almost normal, excepted in
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cases with extra-respiratory localizations (hyperprolactine-
mia [66], elevated creatinine level [1, 40]). Tumor markers
were reported in 10 cases and were always negative.

The results of immunologic tests were reported in 51 cases
and were positive in 22 cases (43.1 %). Positivity was found
for antinuclear antibodies (n = 11) [6, 8, 14, 39, 50, 60, 70],
antimicrosomal antibodies (n = 5) [8, 9, 14, 23, 56],
antithyroglobulin antibodies (n = 3) [9, 23, 56], Coombs
test (n = 4) [8, 14], circulating immune complex (n = 4)
[8, 11, 20, 27], rheumatoid factor (n = 2) [8, 50], lupus
anticoagulant antibody (n = 2) [49, 60], antismooth muscle
cell antibodies (n = 2) [8, 14] and ACAN (n = 2) [32, 82].
The tuberculin skin test results were reported in 46 cases and
were positive in 20 (43.5 %). The histoplasmosis skin test
results were reported in 19 cases and were positive in 6
(31.6 %). Histoplasma serology was always negative
(n =4). When BAL was realized, microbiological tests
were always negative excepted in 2 cases (histoplasma
(n = 1) [68] and aspergillus (n = 1) [44]). In one case, a
typical histoplasmosis granuloma was found [10].

Respiratory function

The respiratory function was evaluated in 21 cases and was
abnormal in 15. Moderate obstructive syndrome was found
in 12 cases and restrictive syndrome in 3.

Diagnosis, treatment and outcomes

BAL and transbronchial biopsies never allowed achieving
PHG diagnosis. CT-guided percutaneous needle lung
biopsies were realized in 14 cases and were positive in 4.
Surgical biopsies (lobectomy or wedge resection) were
reported in 108 cases. Diagnosis was made after autopsy in
5 cases. Only one case was not confirmed by histology.

Youssem et al. reported 24 patients from whom follow-up
was completed in 19. Median follow-up was 36.8 months.
All solitary nodules disappeared (n = 6). In cases of multi-
ple nodules (n = 13), 6 worsened and 7 remained stable.

The follow-up was reported in 73 others cases (62.9 %),
with a median follow-up of 59 months (range: 1 month—
39 years) (Fig. 5).

Fourteen of 73 patients underwent a curative surgical
resection of the nodules with a complete resection (19 %)
(Table 4a). Among these 14 patients, recurrence of PHG
occurred in 6 cases (46.2 %): 4 after lobectomy and 2 after
wedge resection. Corticosteroids were given in 3 of 6 patients:
One was lost to follow up, and radiological data were stable for
one patient and improved for the other. One additional patient
underwent surgery for recurrence and recurred a second time.

Fifty-nine of 73 patients (81 %) had a residual disease
after diagnostic biopsy (Table 4b). Forty-six patients
(63 %) did not receive any medical treatment following

diagnosis. Among these patients, the nodule size slowly
increased in 15 cases (32.6 %), remained stable in 29 cases
(63 %) and improved in 2 patients (4.4 %). Of note, among
the 29 nodules that remained stable, one was evaluated
with 18FDG PET scan that showed a decrease in the
nodule SUV. Among the 15 patients whom nodule size
increased, 3 were treated with corticosteroids and 3 with an
association of corticosteroids and other immunosuppres-
sive and/or immunomodulatory drug. Three patients
improved with nodule size decreased (50 %), 2 stay
stable (33.3 %) and one worsened (16.7 %).

All over, 19 patients were treated with corticosteroids
therapy as a monotherapy: 13 patients in first intention and 6
patients after no initial treatment follow-up. Nodule size
decreased in 8 cases (42.1 %), was stable in 8 (42.1 %) with
decreased in SUV in 1 case and worsened in 3 cases (15.8 %).

In 5 cases, patients were treated with others therapies in
addition to corticosteroids. Corticosteroids were associated
with cyclophosphamide in 2 patients for mediastinal
fibrosis (leading to decrease in nodule size in these 2
cases), intravenous immunoglobulins, plasmatic exchange
and corticosteroids for Morvan’s syndrome in 1 patient
with stable radiological lesion, melphalan, vincristine and
corticosteroids for 1 patient with myeloma (leading to
decrease in nodule size), with cyclophosphamide, vin-
cristine and prednisone form MALT lymphoma for 1
patient (leading to decrease in nodule size).

Radiological improvement (decrease in size) in the
nodules was more frequent in patients treated with corti-
costeroids than patients without treatment (respectively,
42.1 and 4.4 %) with a statistically significant difference
(p = 0.0006) (Fig. 6, Table 4a).

Due to the hypothesis of an infectious disease associated
with PHG, antibiotics, antifungal therapy and antitubercu-
lar drugs were given in several observations, but they were
never effective.

Among the 135 cases, 9 patients died during follow-up
(7 %). Two deaths [38, 67] were related to PHG. One of
the patients died after 30 years of interstitial lung disease,
and PHG diagnosis was made after autopsy [38]. The
second patient died after compression of the right cardiac
cavity by a lung nodular lesion [67]. The other causes of
deaths were infectious pneumonia (n = 4) [26, 34, 52, 60],
acute hemolytic anemia (n = 1) [10], refractory mediasti-
nal fibrosis (n = 1, case 1) and myeloma (n = 1) [7].

Discussion
PHG is a rare lung disease characterized by homogenous
hyaline lamellae, usually surrounded by collection of

plasma cells, lymphocytes and histiocytes in a perivascular
distribution.
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Surgery n=14

Stable (healing) n=9

Corticosteroids for extra
pulmonary PHG N=1 with
improvement

Recurence n=5

Improvement n=2

Follow up n=73

No treatment n=46

Stable disease n=29

Other therapy for associate
disease n=2 with
improvement of the lesion

Steroids therapy n=13

Worsening n=15

Improvement n=5

Fig. 5 Outcomes in patients with PHG follow-up

Table 4 Treatments and long-term outcomes

Stable disease n=6

Worsening n=2

Complete surgery n=1 with
new recurence

Corticosteroids n=2
-improvement n=1

-Stable disease n=1

Corticosteroids n=3
-improvement n=1
-stabilisation n=1

-worsening n=1

Other therapy for associate
disease n=3

-stable disease n=1

-improvement n=2

Recurrence No recurrence
(@)
Complete surgery 14 5 9
N CT scan or X-ray evaluation
Stable Worsening Improvement
(b)
No treatment (first line) 46 29 (63 %) 15 (32.6 %) 2 (4.4 %)
Corticosteroids (first or second line) 19 8 (42.1 %) 3 (15.8 %) 8 (42.1 %)
Other therapeutic (second line)
IVIG, plasmatic exchange, corticosteroids 1 1 0 0
Cyclophosphamide, corticosteroids 2 0 0 2
Vincristine, cyclophosphamide, corticosteroids 1 0 0 1
Melphalan, vincristine, corticosteroids 1 0 0 1

We identified 5 new patients with PHG and reviewed the
135 cases of the literature. According to our results, PHG is
arare disease typically occurring in Caucasian middle-aged
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men, frequently active smoker. PHG may be asymptomatic
(27.8 %). In radiological explorations, nodules are isolated
(28.9 %) or multiple (71.1 %) and are frequently in 18FDG
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100 -
Improvement

Il Stable disease
Il Worsening

% of patients

Corticosteroids

No treatment

Fig. 6 Outcomes without treatment or receiving

corticosteroids

in patients

PET scan (60 %). The diagnosis of PHG is always con-
firmed by histology. CT-guided percutaneous needle
biopsy seems to be effective in nodular lung disease [5] but
worst in PHG with diagnosis in 28.6 % of the cases. When
the diagnosis is not achieved, wedge resection leads to the
diagnosis. When a wedge resection is not possible, lobec-
tomy should be considered because of the risk of
malignancy.

In the previously reported cases, PHG was often asso-
ciated with mediastinal (13.6 %) or retroperitoneal (8.6 %)
fibrosis, autoimmune (12.1 %), infectious (13.6 %)
tumoral, hematological and thromboembolic diseases.

Due to the association with systemic fibrosis [83] and
autoimmune disease, an immune abnormal reaction has been
evoked to explain the PHG formation. Infectious trigger
could also be considered due to the association with some
infectious diseases. This association between infection dis-
ease and autoimmune disease has been often suggested [84].
Despite the analysis of the literature, the physiopathology of
PHG remains unclear and even if tuberculosis, autoimmune
diseases and tumoral diseases seem to be frequently associ-
ated with PHG, they do not seem to be the cause of the
disease. Due to association with systemic fibrosis, associa-
tion with IgG4 syndrome was evoked and reports in one case,
and in our series no case of hyper-IgG4 syndrome was found.

Histology is necessary for diagnosis. Currently there is
no imaging or metabolic test which allows to differentiate
PHG from others diagnosis, especially lung neoplasma. As
reported by Peng [4], CT-guided percutaneous needle
biopsy should be efficient for lung disease diagnosis. Our
analysis of the literature confirmed the efficiency of CT-
guided needle biopsy to diagnose PHG.

When the diagnosis is confirmed, these associated
pathologies have to be searched because they are important
for outcome, prognosis and therapy.

Outcome is often good. Corticosteroids may improve the
natural evolution of PHG, but rarely necessary. PHG does
not frequently cause the death of patients. The low

evolution of this pathology allows an active follow-up and
permits a reduction in corticosteroid impregnation.

Conclusion

PHG is a rare disease with a good prognosis mimicking
lung neoplasm. Diagnosis required invasive strategy for
histology. This pathology usually does not need treatment,
but corticosteroids seem efficient when necessary. PHG is
frequently associated with infectious, autoimmune and
neoplasm diseases which have to be searched. These
pathologies lead the prognosis, and treatment is more
associated with their presence than with respiratory
symptoms of PHG.
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