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Summary Ozet 
IVe aimed to detect whether M. tuberculosis DNA is pre­

sent in the skin biopsy specimens of various granulomatous 
skin diseases by polymerase chain reaction. The study group 
consisted of 4 cases of eiythema induration Bazin (EIB), 2 
cases of scrofuloderma, 2 cases of lupus miliaris dissemina-
tus faciei (LMDF), 1 case of metastatic Crohn's disease, I case 
of Melkersson-Rosenthal syndrome, I case of granuloma an­
nulare and I case of sarcoidosis. The diagnoses were based 
on the clinical, histopathologic, laboratoiy findings and ther­
apeutic results. M. tuberculosis DNA was present in 3 of the 
4 patients with EIB and in I patient with Melkersson-
Rosenthal syndrome. M. tuberculosis DNA was not detected in 
the patients with scrofuloderma, LMDF, metastatic Crohn's 
disease and granuloma annulare. M. tuberculosis DNA was 
weakly positive in the patient with sarcoidosis. 

The results of this study initiate that M. tuberculosis 
could have a role in the etiology of EIB. The absence of M. 
tuberculosis DNA in scrofuloderma could be due to the super­
infection or Mycobacteria species other than M.tuberculosis 
causing scrofuloderma. The detection ofM. tuberculosis DNA 
in Melkersson-Rosenthal syndrome and absence in metastatic 
Crohn's disease and granuloma annulare led us to think that 

furl her studies are required. 
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Bu çalışmada değişik granulomatoz deri hastalıklarında, 
taze deri biyopsi örneklerinde polimeraz zincir reaksiyonu 
metodu ile Mycobacterium tuberculosis varlığını araştırmayı 
amaçladık. Çalışma grubumuzu 4 eritema induration Bazin 
(EİB), 2 skrofuloderma, 2 lupus miliaris disseminatus fasiei 
(LMDF), l metastatik Crohn hastalığı, 1 Melkersson 
Rosenthal sendromıı, I granuloma annulare ve 1 sarkoidozis 
olgusu oluşturdu. Olguların tanıları klinik, histopatolojik ve 
laboratuar bulgularıyla birlikte tedavi sonuçlarına 
dayanılarak konuldu. 

EİB'li 4 hastanın 3'ünde ve Melkersson-Rosenthal 
sendromlu I hastada M.tuberculosis DNA'sı saptandı. 
Skrofuloderma, LMDF, metastatik Crohn hastalığı ve granu­
loma annıılareli hastalarda M. tuberculosis DNA'sı saptan­
madı. Sarkoidozisli bir hastada ise M.tuberculosis DNA'sı za­
yıfpozitif olarak tesbit edildi. Bu çalışmanın sonuçları EİB eti-
yolojisinde M.tuberculosis'in rolü olabileceğine işaret etmekte­
dir. Skrofuloderma olgularında M.tuberculosis DNA'sının yok­
luğu siiperinfeksiyona veya M. tuberculosis dışındaki mikobak-
terilerin etken olmasına bağlı olabilir. Melkersson Rosenthal 
sendromunda M.tuberculosis DNA'sının saptanması ve metas­
tatik Crohn hastalığı ve granuloma annularede saptananıa-
ması daha ileri araştırmalar yapılması gerektiğini düşündür­
müştür. 
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Because of the clinical and histopathologic 
similarities between granulomatous skin diseases 
(GSD) and skin tuberculosis, Mycobacterium tu­
berculosis has been implicated to play a role in the 
etiology of tuberculids and some other GSD. 
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hilar lymphadenopathy in computerized tomogra­
phy of the thorax and the high level of serum an-
giotensin-converting enzyme. The diagnosis of 
granuloma annulare was based on clinical appear­
ance and histopathologic findings in a patient with 
diabetes mellitus. 

Routine laboratory tests, including complete 
blood count, standard biochemical analysis, urine 
analysis and serologic tests for syphilis and HIV in­
fection, tuberculin test, chest x-ray were perfonned 
in all patients. Bactériologie cultures were per­
fonned in the cases with scrofulodenna. The cul­
ture for M. tuberculosis was unavailable except in 
one case. 

Histopathologic investigation 
Punch biopsy specimens were obtained from 

the representative skin lesions, and the specimens 
were fixed in "Holland solution" and processed rou­
tinely. Acid-fast staining was performed in a total 
of 8 cases. 

Polymerase chain reaction technique 
Biopsy specimens were immediately trans­

ferred to the laboratory. DNAs were isolated by a 
modification of the method of Boom et al (3). 
Briefly, biopsy materials were lysed by incubating 
at 56°C for one hour in a 500 fxl/ml final concen­
tration of proteinase K and later for half an hour 
with 4 M Guanidine Thiocyanate, 0.5% N-
Lauroylsarcosine. Supernatants were collected af­
ter a brief ccntrifugation (2 min at 12.000 g). 
Nucleic acids were precipitated by 1/10 volume of 
sodium acetate (3M pH 5.5) and Vi volume of 2-
propanol at room temperature for 10 minutes. After 
10 minutes of centrifugation at 12.000 g, nucleic 
acid pellets were washed by 70%) cold ethanol, air-
dried and resuspended in 50 ml of PCR grade wa­
ter. Negative samples were always included in the 
DNA isolation procedures for contamination con­
trol. Positive controls were never isolated during 
these procedures. However, a positive and another 
negative control were included in eveiy batch of 
PCR amplifications in order to check master mix­
ture for contamination and activity. 

The IS6110 repetitive sequence of " M . tuber­
culosis complex" genome was the target. PCR tests 
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were performed in 50 ml volumes. The master mix­
ture was composed of 0.2 uJvl primers each, 1.5 
mM MgCl 2 , 200 mM dNTPs each and 2 units per 
reaction of Taq D N A polymerase (Boehringer-
Mannheim, Mannheim, Germany). To avoid ampli-
con contaminations, dTTP were replaced by dUTP 
and 1 U of Uracil-N-glycosylase (UNG) per reac­
tion mixture was supplemented in the master mix­
tures. Amplification was achieved after 5 min at 
50°C and 5 min at 95°C with 40 cycles of 2 min 
62°C, 3 min 72°C and 1 min 95°C. Amplified prod­
ucts were never remained at a temperature between 
8°C and 60°C to avoid the untoward activity of 
UNG. A 10 ul portion was run on 2% agarose gel 
at 100 V and visualized on a UV trans illuminator. 
However, specific detection of the amplified prod­
uct was by dot-blot hybridization. The probe (21 
base) was 5'-end labeled by digoxigenin by the aid 
of "5'-End Labeling" kit of Boehringer-Mannheim. 
Detection of the hybrids were achieved by follow­
ing the method suggested by the manufacturer of 
Digoxigenin Detection Ki t (Boehringer-
Mannheim). 

Results 
Clinical and laboratory findings 

Of 12 patients 3 (2 EIB and 1 scrofuloderma) 
had a personal or family history of tuberculosis. 
Tuberculin tests showed an erythematous indura­
tion of larger than 1.5X1.5cm. in 4 patients of EIB 
and 2 patients of scrofuloderma. Tuberculin tests 
were negative for tuberculosis in the rest of the pa­
tients. Serologic tests for syphilis and HIV infec­
tion were negative. There was no evidence of pul­
monary tuberculosis in 12 patients according to the 
chest x-ray examinations. Specific culture for M.tu-
berculosis was available only for one case with 
scrofuloderma and the result was negative. 
Bactériologie cultures showed superinfection in 
two cases with scrofuloderma. 

Histopathologic findings 
Histopathologic studies revealed a granuloma­

tous inflammation in 7 patients. Ziehl-Neelsen 
staining for acid-fast bacilli was negative in 8 cas­
es. 

Identification of M. Tuberculosis by PCR 
M. tuberculosis D N A was present in fresh skin 

samples obtained from 3 of the 4 patients with EIB 
and 1 patient with Melkersson-Rosenthal syn­
drome. We did not determine M. tuberculosis D N A 
in 2 patients with scrofuloderma, 2 patients with 
L M D F , 1 patient with metastatic Crohn's -disease 
and 1 patient with granuloma annulare respectively 
by PCR. There was weakly positive M. tuberculo­
sis D N A in one patient with sarcoidosis. 

Therapeutic results 
Three of the 4 cases with EIB and 2 cases with 

scrofuloderma responded well to fourthly antitu-
berculous therapy. In addition, patients with scrofu­
loderma were treated with systemic antibiotics be­
cause of superinfection findings. We could not fol­
low a patient with EIB (Case 1) and a patient with 
metastatic Crohn's disease (Case 5). The latter died 
because of an unknown cause. 

The clinical and histopathologic findings, ther­
apeutic results and PCR analyses of the patients are 
outlined in Table 1. 

Discussion 
Although PCR is a rather simple concept, 

sometimes it is complicated in practice by several 
technical errors. The production of false-positive 
results by carryover contamination has been ob­
served (1). To prevent this, dUTP and U N G system 
was incorporated to our PCR mixtures. False nega­
tive results may be caused by degraded target 
DNA, by PCR inhibiting substances present in clin­
ical samples, or by insufficient extraction of DNA 
(1) due to the difficulty in lysing the lipid-rich cell 
wall (4). We preferred fresh tissue specimens to 
avoid the problems caused by the fixation proce­
dures. 

The tuberculous origin of EIB remains contro­
versial, especially as attempts to cultivate my­
cobacteria from the lesions are unsuccessful (5). 
Although mycobacteria may not be cultured from 
EIBs, nowadays their D N A may be detected in a 
majority of cases by PCR (1,5-7). Baselga et al. 
noted that mycobacterial D N A was detected in 40 
of the 52 (77%) biopsy specimens with EIB (5). We 
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Table 1. Clinical and laboratory findings, therapeutic results, and PCR analyses of the patients with gran­
ulomatous skin diseases 

Age and Histologic 
Cases sex Site characteristics E Z N PCR Diagnosis Therapy Response 

1 41,M lower leg NSI + EIB AT not available 
2 58.F lower leg GI, vasculitis, panniculitis + EIB AT improved 
3 24.F face GI L M D F isotretinoin improved 
4 58,M hand inflammation contains 

multinuclcar giant cells - - G A cryotherapy, 
ILCS 

ineffective 

5 66,F abdomen leucocytoclastic vasculitis - Crohn's 
disease 

symptomatic died 

6 47,F trunk naked GI weakly+ sarcoidosis isotretinoin no improvement 
7 18.F face GI L M D F doxycyclin improved 
8 48.F axillae GI, sinus tract scrofuloderma AT improved 
9 50.F lower leg GI, vasculitis EIB AT improved 
10 20.F axillae GI + sinus tract scrofuloderma AT improved 
11 64.F lower leg panniculitis + EIB AT improved 
12 79,M upper lip NSI 

tissue 
+ cheilitis 

granulomatosa ILCS ineffective 

EIB, erythema induratum Bazin; AT, antituberculous therapy; GI, granulomatous inflammation; L M D F , lupus miliaris disseminatus faciei; G A , 
granuloma annulare; ILCS, intralcsional corticosteroid; NSI, nonspecific inflammation. 

found M. tuberculosis D N A in 3 of 4 EIB lesions 
and we think that our results are in agreement with 
the previous studies. The detection of mycobacter­
ial DNA in EIB suggests the presence of bacilli in 
the lesions. Whether antituberculous treatment 
should be administered for EIB is controversial, 
three of our cases with EIB responded well to the 
antituberculous treatment. We think that PCR re­
sults are consequential, before to start appropriate 
treatment for EIB in addition to relevant clinico-
pathologic findings and positive tuberculin test. 

Scrofuloderma is a cutaneous form of tubercu­
losis characterized by subcutaneously located ab­
scess formation and secondary changes of the over­
lying skin. Ozkan et al. reported D N A amplifica­
tion products of M. tuberculosis were established 
by PCR(8). We did not detect M. tuberculosis D N A 
from 2 patients with scrofuloderma. This result 
could be due to the superinfection detected in the 
cases at that time, and we suspected this as a false 
negative result which could be caused by degrada­
tion of M. tuberculosis D N A by bacterial compo­
nents. However, also other mycobacteria species 
could be the cause of scrofuloderma. 

The pathogenesis of L M D F is still uncertain. 
Once it was thought to be a variant of lupus vul­
garis or a tuberculid, however tuberculous etiology 

has not been supported by clinical observations, 
laboratory tests and therapeutic results except 
histopathology (9,10). Hodak et al could not detect 
M. tuberculosis D N A in any of the 3 patients with 
LMDF(4). We also did not detect M. tuberculosis 
D N A by PCR in our 2 patients of LMDF. 

In recent years some reports appeared on the 
detection of mycobacterial D N A in sarcoidal gran­
ulomas by PCR (1,11-16). On the other hand 
Richter et al. reported 23 samples from patients 
with sarcoidosis, which all were negative for my­
cobacterial D N A (17) and Vokurga et al. suggested 
that M. tuberculosis does not play a pathogenic role 
in sarcoidosis in most patients (18). We found M. 
tuberculosis D N A weakly positive in the biopsy 
specimen from the case with sarcoidosis. Although 
the pathogenesis of sarcoidosis remains unknown it 
is possible that some cases of sarcoidosis may re­
sult from an immune response initiated by my­
cobacteria (19), against already nonviable organ­
isms (1). For this reason, we believe that the pres­
ence of M. tuberculosis D N A in the skin lesions of 
sarcoidosis is possible. 

It has been shown that M. paratuberculosis 
D N A exists in intestinal tissue specimens from pa­
tients with Crohn's disease (20-22). We did not de­
tect M. tuberculosis D N A in the ulcerative skin le-
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sions of our patient with metastatic Crohn's disease. 
Our PCR technique could not detect M. paratuber-
culosis. 

Since, a variety of causes has been postulated 
including tuberculosis (23), sarcoidosis and 
Crohn's disease (24,25) in the etiology of 
Melkersson-Rosenthal syndrome, we investigated 
the presence of M. tuberculosis D N A in our patient 
by PCR. M. tuberculosis D N A was detected in the 
specimen from the patient with Melkersson 
Rosenthal syndrome. However, there were no clin­
ical signs and laboratory findings suggestive of tu­
berculosis, sarcoidosis or Crohn's disease in our 
case. It is possible that cheilitis granulomatosa is an 
immune response initiated by M. tuberculosis. In 
conclusion,we think that screening of M. tubercu­
losis D N A in Melkersson-Rosenthal syndrome in 
large series is required. 

We could not find a literature about the rela­
tionship between granuloma annulare and M.tuber­
culosis. Here M. tuberculosis D N A was not detect­
ed in our patient with granuloma annulare. 

Certainly, the detection of M. tuberculosis 
D N A in various GSD may help to reveal the 
etiopathogenesis of these dermatoses. PCR is a 
beneficial method for detecting M. tuberculosis 
DNA in skin samples of tuberculous origin of GSD. 
However the results of PCR must be evaluated to­
gether with clinical appearance, laboratory findings 
and sometimes therapeutic response. Our study is a 
preliminary report and will go on in larger groups 
of patients. 
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