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ÖZET

Sarkoidozlu olgularda klinik görünüm ve tanısal yaklaşım: Türk olgu serisi (sarkoidoz kliniği ve tanı
yaklaşımları)

Sarkoidoz, idiyopatik granülomatöz bir hastalıktır. Genellikle akciğer tutulumu vardır. Tanısı, granülomatöz inflamasyonun
bilinen diğer nedenlerinin dışlanması gerekliliği yüzünden zor olabilir. Çok merkezli çalışmamızda sarkoidozun klinik gö-
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rünümleri ve tanısal yaklaşımlarının değerlendirilmesi amaçlandı. Çalışma protokolü internet üzerinden araştırmacılara
gönderildi ve yeni tanı almış sarkoidoz olgularına ait bilgilerini göndermeleri istendi (klinik, radyolojik ve tanısal). İki yıl
içinde 293 hasta verisi toplandı. Solunumsal yakınmalar, hastaların %73.3’ünde bulundu ve öksürük en sık yakınmaydı
(%53.2), dispne (%40.3) ikinci sıklıktaydı. Konstitüsyonel yakınmalar hastaların yarısında görüldü. En sık olanı yorgun-
luktu (%38.6). En yaygın bulgu eritema nodozum (%17.1) idi. En sık akciğer radyogramı bulgusu bilateral hiler lenfadeno-
megali (%78.8) idi. Radyolojik evrelemede hastaların çoğunluğunun Evre I ve Evre II olduğu bulundu (sırasıyla %51.9 ve
%31.7). Histolojik doğrulama 265 (%90.4) hastada gerçekleşmişti. Bronkoskopilerin üçte biri normal iken, mukozal hipere-
mi (%19.8) ve bronş duvarının dışarıdan basısı (%16.8) yaygın anormal bulgular idi. Sık kullanılan örnekleme yöntemleri
arasında yer alan mediastinoskopide tanı başarısı %100 idi. En sık kullanılan tanı yöntemi olan transbronşiyal biyopsinin
başarı oranı %48.8 idi. Sarkoidoza çok yönlü yaklaşım, sık ve seyrek rastlanan bulguları göz önünde bulundurularak ayı-
rıcı tanı listelerinde yer alması, olası tutulmuş alanlara yönelik tanısal incelemelerin organizasyonu ve birarada çalışan ekip
üyelerinin konunun uzmanı olması sayesinde iyileştirilir.

Anahtar Kelimeler: Sarkoidoz, akciğer, tanı.
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Sarcoidosis is an idiopathic granulomatous disease. It usually affects the lung. The diagnosis may be problematic since the
known causes of granulomatous inflammation must be excluded. This multicenter study aimed to evaluate the clinical pre-
sentations and diagnostic approaches of sarcoidosis. The study protocol was sent via internet, and the participants were
asked to send the information (clinical, radiological and diagnostic) on newly diagnosed sarcoidosis cases. 293 patients



Sarcoidosis is an idiopathic multisystem granulomato-
us disease. Pulmonary manifestation is the most com-
mon form of the disease; however sarcoidosis can ef-
fect any or more than one organ. The clinical presenta-
tion may occur in a large spectrum, from asymptoma-
tic mild disease to life-threatening involvement of he-
art, brain or kidney. Thus its features vary a lot in the
case series. 

For an accurate diagnosis of sarcoidosis, the multimo-
dality approach including clinical, radiological, and his-
topathological evaluation is recommended (1).

The diagnostic work-up is being organized in an or-
der by giving the priority to the most possible locali-
zation involved, or by advancing from the noninvasi-
ve to invasive methods. Clinical presentation gives
clues with symptoms and signs. Radiological appe-
arance is the most useful finding both for distinctive
diagnosis and for choosing the site for diagnostic
approach. Bronchoscopy is a minimal invasive pro-
cedure. It has been intended generally for the non-
caseating granulomatous inflammation proven by the
biopsy. If the presentation is very characteristic like
in Löfgren’s syndrom, histopathological diagnosis
might not be required (2).

Since mostly pulmonologists are involved in the diag-
nostic evaluation of sarcoidosis patients, the awareness
of extrapulmonary involvement is very essential during
the initial investigations. In ACCESS study, the half of the
736 sarcoidosis patients have been reported that they
had concomitant extrathoracic involvement (3). The sa-
me study has shown that the prevalence of extrathoracic
sarcoidosis varied in different populations. For example,
erythema nodosum lesions were seen more common in
Europeans (1). Possible clinical presentations even other
than intrathoracic involvement should be questionned
and investigated in the specific populations.

In the cases who required histopathological confir-
mation of the sarcoidosis, there are several options of
diagnostic methods. For patients with pulmonary
symptoms, clinicians have various techniques ava-
ilable to make the diagnosis, including transbronchi-
al needle aspiration, bronchoalveolar lavage (BAL),
transbronchial biopsy, open-lung biopsy, and medi-
astinoscopy (4). Each of these techniques have to be
considered according to its advantages and disad-
vantages.

The frequency, clinical presentation and severity of the
disease may vary between the races and different study
populations (1,3). The aim of the recent multicentered
study was to determine the features of clinical presen-
tations and diagnostic methods used in the Turkish sar-
coidosis cases, after presenting the epidemiological
data on sarcoidosis in a comprehensive study of the sa-
me group (5).

MATERIALS and METHODS

This study was organized and conducted by Turkish
Thoracic Society Clinical Problems Study Group.
Turkish Thoracic Society (TTS) is the largest nati-
onal, scientific and educational pulmonology society
in Turkey. It has over 2400 members, most of which
are chest disease specialists. This study was announ-
ced via internet to all members of the TTS. Twenty
four investigators dealing especially with Sarcoidosis
patients in 19 centers of 12 cities in 6 different regi-
ons were attended to the study (5). These investiga-
tors were employed in general outpatient clinics of
pulmonology departments. 

Study protocol and case record forms were sent to
investigators via internet. Newly diagnosed cases we-
re recorded to the electronic case record forms which
were collected by one of the investigators. Cases
newly diagnosed as sarcoidosis between 1st of June
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were enrolled within two years. Pulmonary symptoms were found in 73.3% of the patients, and cough was the most com-
mon one (53.2%), followed by dyspnea (40.3%). Constitutional symptoms were occured in half of the patients. The most
common one was fatigue (38.6%). The most common physical sign was eritema nodosum (17.1%). The most common chest
radiograhical sign was bilateral hilar lymphadenomegaly (78.8%). Staging according to chest X-ray has revealed that most
of the patients were in Stage I and Stage II (51.9% and 31.7%, respectively). Sarcoidosis was confirmed histopathologically
in 265 (90.4%) patients. Although one-third of the bronchoscopy was revealed normal, mucosal hyperemi (19.8%) and ex-
ternal compression of the bronchial wall (16.8%) were common abnormal findings. The 100% success rate was obtained in
mediastinoscopy among the frequently used sampling methods. Transbronchial biopsy was the most frequently used met-
hod with 48.8% success rate. Considering sarcoidosis with its most common and also rare findings in the differential diag-
nosis, organizing the related procedures according to the possibly effected areas, and the expertise of the team would favo-
ur multimodality diagnosis.

Key Words: Sarcoidosis, sarcoidosis, pulmonary, diagnosis.



2004 and 31st of May 2006 were enrolled to the
study. Formerly diagnosed cases were excluded. Ac-
cording to the study protocol, cases with compatible
clinical and radiological findings and with histologi-
cally proven non-caseating granulomas were accep-
ted as sarcoidosis after the exclusion of other causes
of granulomas such as tuberculosis, hypersensitivity
pneumonia, Crohn’s disease, etc. Histological confir-
mation was not a necessity for patients with classical
Löfgren’s syndrome.

In the study population; demographic features, clinical
presentation symptoms (initial and overall) and physi-
cal examination findings, pulmonary function test
(PFT) results, radiological appearance, bronchoscopic
findings including endobronchial lesions, bronchoalve-
olar lavage fluid (BALF) examination, and biopsy re-
sults were evaluated. 

Chest radiographs were classified by Scadding sta-
ges: 0, normal chest radiographic findings; I, bilate-
ral hilar adenopathy with normal lung parenchyma;
II, bilateral hilar adenopathy with pulmonary infiltra-
tes; III, pulmonary infiltrates without hilar adeno-
pathy; IV, pulmonary fibrosis/fibrocystic parenchy-
mal changes (1,6).

Statistical analyses were computed by SPSS 13.0
package programme. Data were presented as percen-
tage or median/mean ± standard deviation (SD) as
appropriate. Mean age was compared by using stu-
dent’s t test between female and male patients. The
relation with different parameters (age, smoking sta-
tus, symptoms, physical signs, PFT results and, radi-
ological and bronchoscopic findings), and BALF cell
discrimination type was investigated by logistic reg-
ression analysis. p values < 0.05 were considered as
statistically significant. 

RESULTS

Within 2 years 293 patients were enrolled to the study;
198 of them were female (67%), and F/M ratio was
2.08. Mean age of the study population was 44 ± 13
years (minimum: 17, maximum: 90). Mean age of ma-
le and female patients were found as 38 ± 12 years and
48 ± 13 years, respectively (p< 0.001). 

Previous tuberculosis and extrapulmonary tuberculosis
were declared in the medical histories of 5 (1.7%) pati-
ents and 2 (%0.7) patients, respectively.

The median diagnosis duration for sarcoidosis was 3
months. 

Pulmonary symptoms were found in 73.3% of the pati-
ents, while cough was the most common one, followed
by dyspnea. Constitutional symptoms were occured in
half of the patients. The most common one was fatigue
(38.6%). The frequencies of pulmonary and constituti-
onal symptoms were shown in descending order (Tab-
le 1). The most common extrapulmonary symptoms
were erythema nodosum and joint pain (21.5% and
20.8%, respectively) (Table 2). 

Separately considering the initial symptom in detail
among pulmonary ones, cough has been complained
in 127 (43.3%) patients. Dyspnea and chest pain were
the other initial pulmonary symptoms occured in 66
(22.5%) and 23 (7.8%) patients, respectively. The me-
an duration for pulmonary symptoms was 10 ± 21
months before the diagnosis. There was no pulmonary
symptoms as an initial symptom in 77 (26.3%) pati-
ents. 

Among the extrapulmonary symptoms, most of the
patients have complained fatigue as initial symptom
(15.4% of all patients). The rest of the initial extrapul-
monary symptoms were found as erythema nodosum
(10.9%), joint pain (8.9%), skin lesion (8.9%), back
pain (7.5%), weight loss (4.8%) and fever (3.1%),
and mass in neck (2.4%). Other extrapulmonary ini-
tial symptoms were found in a few patients (less than
2%). 

The most common sign in systemic physical examina-
tion was eritema nodosum (17.1% of all patients) (Tab-
le 3). 
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Table 1. The frequencies of pulmonary and consti-
tutional symptoms.

Symptom n %

Cough 156 53.2

Dyspnea 118 40.3

Chest pain 66 22.5

Sputum 40 13.7

Hemopthysis 7 2.4

Pulmonary (total) 216 73.7

Fatigue 113 38.6

Weight loss 53 18.1

Fever 39 13.3

Night sweating 7 2.3

Consititutional (total) 148 50.5



Tuberculin skin test (TST) was performed in 227 pa-
tients (%77.5). In 152 (67%) of them, the test result
was reported as anergic. The enduration measured,
and the diameters were reported as between 1-9 mm

in 33 patients (14.5%), between 10-14 mm in 23 pa-
tients (7.4%), and above 15 mm in 19 patients
(6.3%). 

Serum angiotensin-converting enzyme (ACE) level
was assessed in 179 (61.1%) patients. In 70 (39.1%) of
them, the result was higher than upper limit of normal
value accepted in each laboratory. 

Radiological findings in chest X-rays were determi-
ned (Table 4). The most common finding was bilate-
ral hilar lymphadenomegaly (78.8%). In 4.8% of the
sarcoidosis patients, the chest radiography was nor-
mal. Staging according to chest radiography has re-
vealed that most of the patients were in Stage I and
Stage II (51.9% and 31.7%, respectively). The rest of
the patients were distributed into Stage 0, Stage III
and Stage IV as 4.8%, 5.1% and 0.7% of the patients,
respectively.

In 97.6% of the patients, the thoracic CT results were
documented. The most common finding was mediasti-
nal lymphadenomegaly, and the detected parenchymal
lesions were listed in details (Table 5). 

Symptoms and signs characteristic for Löfgren’s
Syndrom (erithema nodosum, joint pain, fever and hi-
lar lymphadenomegaly) were found together in 5
(1.7%) patients. All those findings except fever were
occured in 11 (3.8%) patients.

PFTs were recorded in 257 patients, and CO difussion
test was performed in 161 patients. The FVC, FEV1,
FEV1/FVC, MMEF, DLco and DLco/VA parameters we-
re presented as mean ± SD values (Table 6). 
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Table 2. The frequencies of extrapulmonary symp-
toms.

Symptom n %

Erythema nodosum 63 21.5

Joint pain 61 20.8

Back pain 48 16.4

Skin lesion 47 16

Joint swelling 17 5.8

Myalgia 14 4.8

Ocular symptoms 9 3.1

Headache 9 3.1

Mass in neck 8 2.7

Bone pain 6 2

Sweating 6 2

Dyspepsia 5 1.7

Paresthesia 5 1.7

Diarrhea 4 1.4

Difficulty in movements 3 1

Dry mouth 3 1

Palpitation 2 0.7

Dizziness 2 0.7

Subcutaneous mass 1 0.3

Dry eye 1 0.3

Other 12 4

Extrapulmonary (total) 181 61.8

Table 3. The signs found in systemic physical exami-
nation.

Sign n %

Erithema nodosum 50 17.1

Inspiratory crackles 36 12.3

Pheripheral LAM 33 11.3

Splenomegaly 12 4.1

Hepatomegaly 11 3.8

Wheezing 10 3.4

Parotis gland enlargement 4 1.4

Cyanosis 1 0.3

LAM: Lymphadenomegaly.

Table 4. The radiological findings observed in chest
X-ray. 

Radiological finding n %

Hilar lymphadenomegaly 263 89.8

Bilateral 231 78.8

Right 26 8.9

Left 6 2.0

Nodular involvement 98 33.4

Paratracheal lymphadenomegaly 75 25.6

Reticular infiltration 31 10.6

Pleurisy 5 1.7

Pneumothorax 7 2.4

Honey combing 2 0.7

Normal 14 4.8



The diagnosis was secured with clinical and radiologi-
cal findings in 28 (9.6%) patients. At the same time, di-
agnosis was confirmed histopathologically in 265
(90.4%) patients.

In bronchoscopic evaluation of 231 patients, 37.7% re-
vealed normal appearance. Mucosal hyperemi and ex-

ternal compression of the bronchial wall were the most
common abnormal findings (Table 7). 

In 79 sarcoidosis patients, the cell discrimination re-
sults of BALF was obtained (26.9%). The lymphocy-
tic plus neutrofilic alveolitis was the most common
type of alveolitis (46.8%). Lone lymphocytic alveoli-
tis was found in 34.2% of the patients. Lone neutrop-
hilic alveolitis and mixt alveolitis had the same ratio
(5.1%), while no alveolitis was found in 8.9% of the
sarcoidosis patients. Neutrophilic plus lymphositic
alveolitis was found associated with only being re-
cently active smoker (p= 0.03). The age, symptoms,
physical signs, PFT results, and radiological and
bronchoscopic findings have shown no statistically
significant relations with BALF cell discrimination
(p> 0.05). 

The highest success rate was obtained in mediastinos-
copy among the frequently used sampling methods.
Transbronchial biopsy was the most frequently used
method with 48.8% success rate (Table 8). 

DISCUSSION

In the present study, the clinical presentations mostly
seen in Turkish sarcoidosis cases were documented.
Cough was the most common symptom, even as initi-
al symptom. Fatigue was the most common constituti-
onal symptom. Erythema nodosum has been compla-
ined and also found in physical examination frequently.
Physical examination findings were not specific for sar-
coidosis. Radiologically, hilar lymphadenomegaly was
seen frequently and especially in bilateral localization.
Most of the patients were in Stage I according to radi-
ological findings. Bronchoscopy has yielded in half of
the patients. Lymph node biopsies and other surgical
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Table 6. Pulmonary function test and single breath
CO diffusion test results of the sarcoidosis patients.

Parameter Mean ± SD %

FVC 3198 ± 1179 92.2 ± 42.8

FEV1 2546 ± 946 86.1 ± 19.0

FEV1/FVC 81.3 ± 11.1

MMEF 2.7 ± 1.4 71.0 ± 28.8

DLco 20.5 ± 8.5 82.6 ± 21.3

DLco/VA 4.4 ± 1.3 95.5 ± 23.0

*PFT was performed in 257 patients, CO diffusion test was perfor-

med in 161 patients.

FVC: Forced vital capacity (L); FEV1: Forced expiratory volume at 1

second (L); FEV1/FVC: Forced expiratory volume at 1 second to for-

ced vital capacity (%); MMEF: Maximal midexpiratory flow (L/sn);

DLco: Carbonmonoxide diffusion capacity (mmol/kPa/min);

DLco/VA: Carbonmonoxide diffusion capacity to alveolar volume

(mmol/kPa/min/L).

Table 7. Bronchoscopic findings of sarcoidosis pati-
ents.

Bronchoscopic findings n %

Mucosal hyperemia 46 19.8

External bronchial compression 39 16.8

Nodular lesion 14 6.0

Mucosal infiltration 14 6.0

Bronchoconstriction 2 0.9

Intrabronchial mass 1 0.4

No abnormal finding 86 37.1

Bronchoscopy not performed 62 21.1

Table 5. The radiological findings in thoracic com-
puterized tomography.

CT findings n %

Mediastinal lymphadenomegaly 270 92.2

Nodules 143 48.8

Reticular infiltration 62 21.2

Ground-glass apperence 50 17.1

Alveolar sarcoidosis 13 4.4

Pleural calsification 13 4.4

Calsified lymphadenomegaly 12 4.1

Bronchiectases 9 3.1

Diffuse fibrosis 8 2.7

Pleurisy 8 2.7

Air-trapping 7 2.4

Honey combing 5 1.7

Cavity 1 0.3

CT not performed 7 2.4

CT: Computerized tomography.



methods had the highest success rates, although they
have been used rarely.

Sarcoidosis was seen more common in females in the
present study. Although there are studies that reported
more than 2 folds (1,3,7) of female dominance, in so-
me of the studies female/male ratio has been found
between 1 and 1.8 (8,9). 

Study population was consisted of middle-aged pati-
ents. At the same time male sarcoidosis patients we-
re younger than females. Same finding has been re-
ported previously in ACCESS study (3). In the series
of Reynolds et al., common but possible nonrelated
accompanying diseases seen frequently in that age
group have been emphasized as possible confronting
factor especially in extrapulmonary sarcoidosis diag-
nosis (10). 

There are several other causes of granulomas, including
infections such as tuberculosis and fungal infections
(3). Other granulomatous diseases must be excluded,
although it’s sometimes difficult even with histopatholo-
gical proof of the “noncaseating” form of granulomas
(1,11). Tuberculosis must be questioned in medical his-
tory, and reactivity should be investigated carefully.
Among the patients enrolled to the present study, only
7 patients had previous tuberculosis history and none of
them had reactivity findings. None of the patients had
specific occupational or enviromental exposure history.

Delay in diagnosis might be a problem because of
asymptomatic patients and patients with nonspecific
symptoms (4,8). Also there may be a time period to
be convinced that treatment choices for other pulmo-
nary diseases didn’t work. Judson et al. have found
that only 15.3% of the sarcoidosis patients could be
diagnosed in first physician visit and more than 20%
of the patients had required 6 or more visits until di-
agnosis was established. Also more than one-fourth
of sarcoidosis patients couldn’t be diagnosed within 6
months of initial symptom and 10% patients within 2
years of initial symptoms (8). However, in the pre-
sent study, the median diagnosis duration was 3
months. That might be related with the high tendency
to order chest X-ray as a routine procedure, and the
settled diagnostic procedures for the hilar lymphade-
nomegalies. 

Cough, dyspnea and chest pain have been reported
in one-third to one-half of the patients and he-
mopthysis was rarely occured (1,3,4). In the present
study, pulmonary symptoms were the most common
complaints with the predominancy of cough which
was followed by dyspnea. Chest pain was occurred in
one-fourth of the patients. There seems the pulmo-
nary presentation of sarcoidosis has same features in
different populations. 

Extrapulmonary symptoms may occur alone or toget-
her with pulmonary symptoms. In the present study,
erythema nodosum and joint pain were the most com-
mon extrapulmonary symptoms which were followed
by back pain. Although not required in all cases, skin
lesions as erythema nodosum and lupus pernio are im-
portant for diagnosing sarcoidosis since they are very
characteristic and when intended, biopsy sampling co-
uld be performed easily. Mert et al. have been reported
10% of the erythema nodosum patients had sarcoido-
sis among the wide spectrum of other diseases (12).
ACCESS study has presented that %8.2 of the patients
had erythema nodosum (3). In the present study, eryt-
hema nodosum was occured in one-fourth of patients,
while no lupus pernio was mentioned except nonspeci-
fic definition as skin lesion in 16% of patients. The di-
agnosis was made by skin biopsy in 10% of all patients. 

Back pain was also seen in the same frequency of skin
lesions (16%). That extrapulmonary symptom has be-
en reported in sporadic case reports as a rare symptom
or presentation of sarcoidosis (13). Even back pain has
been complained frequently, only a few of those pati-
ents had pathological findings of sacroiliitis might be
related with sarcoidosis (14). Back pain as being a
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Table 8. The methods for obtainning samples for
histopathological diagnosis and the success rate of
each method.

Sampling method n % Success rate

Transbronchial biopsy 127 43.3 48.8

Bronchial mucosa biopsy 95 32.4 52.6

Mediastinoscopy 90 30.7 100.0

Transbronchial needle 68 23.2 44.1
aspiration

Skin biopsy 28 9.6 75.0

Peripheral lymph 18 6.1 94.4
node biopsy

Scalen lymph node biopsy 12 4.1 83.3

Open lung biopsy 9 3.1 88.9

Mediastinotomy 5 1.7 100.0

VATS 3 1.0 100.0

Transthoracic biopsy 2 0.7 100.0

VATS: Video-assissted surgery.



nonspecific and subjective symptom is hard to related
with sarcoidosis.

Although nonspecific constitutional symptoms such
as fatigue, fever, weight loss have been reported as
observable in one-third of the sarcoidosis patients
(1), half of the patients had those symptoms in the
present study. Among the constitutional symptoms,
fatigue was the most common one. Fatigue and
unexplained fever might get the attention to sarco-
idosis (15). 

In the study of Judson et al., initial symptoms have be-
en found in half of the patients (half of them were only
pulmonary) and skin lesions were reported in 12.7% as
the initial symptom. Constitutional symptoms have be-
en reported only in 6.3% of the patients (8). In the pre-
sent study, there was no pulmonary symptoms at the
beginning in 26.3% of the patients. Although the ratio
of having pulmonary or extrapulmonary symptoms as
presenting symptom were similar, in 16.7% of the pati-
ents the combination was occured. Consultating the
patients in suspicion of sarcoidosis, even without pul-
monary symptoms, with a chest disease specialist
might help to detect the asymptomatic pulmonary in-
volvement. 

A negative TST in the general population is a sensi-
tive test for sarcoidosis. A positive TST among sar-
coidosis patients have been suggested for indicating
tuberculosis (16). In the present sudy, most of the
patients had anergic or negative TST results, and in
all of the TST positive patients tuberculosis has been
excluded. 

Certain laboratory tests, such as serum Angiotensin-
converting enzyme level, while often helpful in corrobo-
rating the diagnosis, did not make the diagnosis of sar-
coidosis definitive (10). In the present study, high se-
rum ACE levels were detected only in 40% of the pati-
ents who had serum ACE testing (61% of all). 

Bilateral hilar adenopathy, or bilateral hilar adenopathy
accompanied by characteristic findings of sarcoidosis,
ie, uveitis, arthritis, or erythema nodosum, as “clini-
cally evocative of sarcoidosis,” have been conservati-
vely estimated and observation has been recommen-
ded over biopsy confirmation (1,4,10). In 90% of the
patients had hilar lymphadenopathy; mostly in bilateral
localization. Nodular involvement was seen in one-third
of the patients. The number of patients with normal
chest radiography was low, and being investigated in
pulmonary clinics might be a possible explaination for
that result. 

Although sarcoidosis can involve any organ, it affects
the lungs in 90% of patients (15). Stage I and II sarco-
idosis have been reported as the most frequent forms
in many studies similar to the present study (3,7). 

Computed tomography (CT) of the chest is not routi-
nely necessary, high-resolution CT is indicated in
approximately 30% of patients with the presence of
atypical clinical and/or chest radiographical findings
and suspected complications of other lung diseases
(15). In the present study, only in 2.4% of the patients
CT was not performed. Even for the severe pulmo-
nary sarcoidosis patients, CT scan is the most accu-
rate technique to thoroughly assess the complicati-
ons: it allows to detect them, to make clear their un-
derlying mechanisms and subsequently to help the
clinicians in their approach to the therapy and the
prognosis of patients (17). In the present study, the
most common CT appearance was mediastinal
lymphadenomegaly, followed by nodules and reticu-
lar infiltrations. The low frequency of diffuse fibrosis
and honey combing was consisted with very low fre-
quency of Stage IV sarcoidosis patients. In the absen-
ce of fibrosis, localized bronchiectasis may rarely de-
velop downstream from a bronchial obstruction, se-
condary to either endobronchial sarcoid or extrinsic
compression by enlarged nodes (17). The 3% ratio
for bronchiectases may reflect that the less severe
forms of disease had the predominancy in the recent
series of sarcoidosis.

With the introduction of CT scan, especially high-reso-
lution CT, awareness of pleural manifestations of sarco-
idosis has increased, allowing detection of more subtle
cases of pleural involvement, a rare (with 2-4% frequ-
ency) but significant involvement (18). The rates were
similar in the present study, however, pleural calsifica-
tion reported among the CT findings was conspicuous.
It might be a co-incidence with asbestos exposure, or a
sequel of previous tuberculosis pleuresy.

In ACCESS study, more than 30% of the patients had
restrictive disease and 14% of patients had obstructive
disease (3). Similar findings have been reported in
another study (7). In a large study of German and
Swiss patients, more than 20% of patients at initial di-
agnosis had restrictive disease (10). In the present
study, since the mean values of the pulmonary functi-
ons were normal, the patients with restrictive defect
(FVC < 75%) was found in 19.9%.

Pulmonary diffusion impairment have been reported in
50% of the sarcoidosis patients (7). In the recent study,
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34.5% of the patients were reported as having DLco be-
low 75% predicted. 

In sarcoidosis, confirmation of the characteristic non-
caseating granulomas in appropriate biopsy speci-
men are generally required (1,19). The choice of the
site to be biopsied differs according to the clinical
and radiological clues for possibly involved tissu-
es/organs, the oppurtunities and experience of the
team (physician, surgeon and pathologist) and pati-
ent’s health status. In the present study, biopsy con-
firmation via different procedures was achieved in
90% of the patients.

Bronchoscopy is a safe and minimal invasive procedu-
re which provides many options for getting cells, and
tissues to be examined. For patients with pulmonary
symptoms, clinicians have various techniques availab-
le to make the diagnosis, including needle aspiration,
BAL, transbronchial biopsy, open-lung biopsy, and me-
diastinoscopy (4). Each of these techniques has ad-
vantages and disadvantages.

BAL is safe, minimally invasive, and provides useful
information for the diagnosis of sarcoidosis. The cha-
racteristic findings in BAL for sarcoidosis are a nor-
mal or only mildly elevated total cell count with a
predominance of lymphocytes, usually a normal per-
centage of eosinophils and neutrophils, and an ab-
sence of plasma cells and foamy alveolar macropha-
ges (15). The cell discrimination findings of BALF in
the present study were revealed the predominancy of
lymphocytic plus neutrophilic and lone lymphocytic
alveolitis. Since the standardization of the technique
is very important to interpret those findings accura-
tely, that result must be interpretted cautiously. Ho-
wever, being recently active cigarette smoker had a
statistical significant relation with having increased
amount of neutrophils in BALF. Smoking is a well
known factor for increased neutrophil amount in
BALF. Disease presentation or activity at the time the
BAL is performed, as well as the smoking status is
crucial for interpretation of individual BALF analysis
results (20).

Sarcoid granulomas can involve any aspect of the
respiratory tract. Endobronchial abnormalities are
commonly observed in patients with sarcoidosis
(21). No abnormal finding was documented in 37.1%
of the patients in the present study. The normal ap-
pearance of mucosa during bronchoscopy should not
be the reason to avoid taking biopsies. Bjermer et al.
have reported that biopsies taken from normal-appe-

aring mucosa parts have revealed 35.6% positive re-
sults for sarcoidosis and in 70.6% of the patients with
swollen endobronchial mucosa, the biopsies were po-
sitive (20). The diagnostic yield of endobronchial bi-
opsy (EBB) in sarcoidosis have been reported as
high, even when the mucosa appeared normal (21-
23). Since the number of patients with abnormal
broncoscopic appearance was higher than the num-
ber of patients whose bronchial mucosa biopsy was
taken, it might be considered that there was not any
inclination to biopsy the normal mucosa randomly.
However, in the present study, one-third of the pati-
ents had EBB and half of them were diagnostic. The
ratio has been report in series as 45%, 50% and 68%
in Stage I, II and III sarcoidosis respectively and ad-
ding EBB to TBLB have been shown to increase the
diagostic yield of TBLB (24). 

Transbronchial lung biopsy (TBLB) is one of the prefer-
red diagnostic methods for pulmonary sarcoidosis with
a wide range of diagnostic accuracy (1). TBLB has be-
come the accepted standard of care in all patients with
suspected sarcoidosis despite variances in radiograp-
hic stage and disease activity (by considering factors
affecting diagnostic yield of the technique) (23). In the
present study, TBLB was performed in 43% of the pati-
ents and half of them were diagnostic.

Transbronchial needle aspiration biopsy is the less in-
vasive method to get biopsy from the lymph nodes.
However, interpretting cytology specimen needs more
expertise. In the study of Cetinkaya et al., diagnostic
yield of TBNA in the patients with adequate lymph no-
de tissue was obtained have been reported as 87% inc-
luding fewer tuberculosis and malignency patients
(25). In the present study, the diagnostic yield of TBNA
biosy was the lowest among the biopsy techniques.
Since the cases were evaluated in different centers, the
reason might be the difference in the expertise of that
technique. 

One of the invasive methods to obtain tissue for diag-
nosing sarcoidosis is mediastinoscopy (4,19). The
published literature may underestimate the morbi-
dity/mortality of this procedure, which is highly depen-
dent on the experience and skill of the operator, pos-
sibly due to the reports of institutions with large and fa-
vorable experiences. In a meta-analysis, it is been fo-
und that total complications were ranged from 1.4 to
2.3% (2). In the present study, one-third of the patients
had diagnosed via mediastinoscopy with 100% diag-
nostic success rate. Possibly, need for general anesthe-
sia and expertise of the surgeon might cause the avo-
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idance of that technique to get biopsy. The advantage
of mediastinoscopy have been addressed as its parti-
cular usefulness in distinguishing between sarcoidosis
and lymphoma (4).

The invasive methods as lymph node biopsies (scalen
or peripheral), mediastinotomy, open or VATS lung bi-
opsy are expecting higher diagnostic yields like in the
present study. After all, morbidity/mortality rates need
to be considered seperately as well as cost-effective-
ness. Baughman has suggested mediastinoscopy for
significant adenopathy and VATS for minimal adeno-
paty (4). Open-lung biopsy, usually performed by vi-
deo-assisted thoracoscopy, is associated with signifi-
cant morbidity (4). The major reason for choosing this
procedure is the clinician’s concern about other inters-
titial lung diseases, such as idiopathic pulmonary fibro-
sis. In a prospective study of patients undergoing seri-
al evaluations and eventual open-lung biopsy for idi-
opathic interstitial lung disease, 3 of 91 were found to
have sarcoidosis (6).

In conclusion; sarcoidosis is an unique and challenging
disease with its clinical presentations, and diagnostic
work-up. Considering sarcoidosis with its most com-
mon and also rare findings in the differential diagnosis,
organizing the related procedures according to the pos-
sibly effected areas, and expertise of the team would
favour multimodality diagnosis.
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