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The Results of Tuberculin Skin Test and
the Risk of Tuberculosis in

Autopsy Workers

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  Tuberculosis (TB) is a disease that arises due to M. tuberculosis complex and usually
involves the lungs but can also affect other organs or organ systems. The number of people who died in Turkey
was 210146 in 2006 and 0.11% (n=249) of them died because of pulmonary tuberculosis. During autopsy, many
microparticles (aerosols) can be generated while taking the organ out of the body, washing the body, or using
the oscillating saw. If these aerosols may contain bacilli that can easily infect the health workers. Tuberculin
skin test (TST) determines delayed type hypersensitivity reactions to some antigenic components of microor-
ganism.  The only sign of latent tuberculosis infection is positive TST. In our study, we aimed to calculate the
exposure rate of the autopsy workers to TB bacillus by evaluating TST measurements and chest radiograms.
MMaatteerriiaall  aanndd  MMeetthhooddss:: The study group was composed of 25 physicians and five autopsy technicians. The
control group was composed of 30 physicians, residents and specialists of basic medical sciences except of Mi-
crobiology. Both groups were evaluated by TST and chest X-rays from TB point of view. We used TST reac-
tion evaluation criteria that was suggested by Ministry of Health of Republic of Turkey while evaluating TST
measurements. All measurements were analyzed statistically. RReessuullttss::  TST positivity ratio is determined as
83.3% in the study group and 33.3% in the control group. The mean of TST measurement value is determined
as 13.8±4.7 mm in the study group and 8.6±2.2 mm in the control group. There were no statistically signifi-
cant differences between two groups concerning age, height, marital status, occupational experience or smok-
ing habits (p>0.05). There was a statistically significant difference between study and control groups for the
TST values were (F=11.786; p=0.001). There were no statistically significant differences for gender, smoking
and interaction between gender-group and smoking-group (p>0.05). Established ANOVA model (univariate
ANOVA); explained the  =0.903 of TST change and it was statistically significant (F=71.159; p<0.001). There
was a statistically significant correlation between TST results and time spent in the autopsy room (r=0.553;
p=0.002). CCoonncclluussiioonn::  Our study shows that autopsy workers have a high risk of TB exposure. We suggest that
autopsy workers should be examined for occupational TB exposure. Furthermore, morgue buildings and au-
topsy rooms of our country should be designed in accordance with the international standards, and measures
should be taken in this regard without delay.

KKeeyy  WWoorrddss::  Autopsy; tuberculosis; skin tests

ÖÖZZEETT  AAmmaaçç::  Tüberküloz (TB), M. tuberculosis kompleks’in neden olduğu başlıca akciğerleri tutan, ancak
akciğer dışı organ ya da sistemleri de tutabilen bir hastalıktır. Türkiye’de 2006’da 210146 ölüm olayı meydana
gelmiş olup bunların %0.11’i (n=249) TB nedeniyle hayatlarını kaybetmişlerdir. Otopsi sırasında organların
çıkartılması, cesedin yıkanması veya elektrikli testere kullanımı sırasında ortam havasına çok sayıda aerosol
karışmaktadır. Eğer bu aerosoller infekte ise sağlık personelini kolaylıkla infekte edebilirler. Tüberkülin deri
testi (TDT), basilin bazı antijenik yapılarına karşı vücudun gösterdiği gecikmiş tipte hipersensitivite
reaksiyonunu göstermeye yarar. Latent TB enfeksiyonunun tek bulgusu TDT pozitifliğidir. Çalışmamızda, TDT
ve akciğer radyografileri ile değerlendirerek, otopsi çalışanlarının TB basiline maruz kalma oranlarını
belirlemeyi amaçladık. GGeerreeçç  vvee  YYöönntteemmlleerr::  Çalışma grubu 25 hekim ve beş otopsi teknisyeninden meydana
geldi. Kontrol grubu ise Mikrobiyoloji dışındaki Temel Tıp Bilimleri’nde görevli 30 uzman ve asistan hekimden
oluşturuldu. Her iki grup TDT ve akciğer radyografileri ile değerlendirildi. TDT sonuçlarının değerlendirilmesi
sırasında, T.C.Sağlık Bakanlığı’nın önerdiği kriterler kullanıldı. Tüm bulgular istatistiksel olarak incelendi.
BBuullgguullaarr::  TDT pozitifliği oranı çalışma grubunda %83.3, kontrol grubunda %33.3 olarak saptandı. Çalışma
grubunda TDT ölçüm değerleri ortalaması 13.8±4.7 mm iken kontrol grubunda 8.6±2.2 mm idi. Gruplar arasında
yaş, vücut ağırlığı, evlilik durumları ve meslek süreleri açısından istatistiksel olarak fark yoktu (p>0.05). Gruplar
arasında TDT değerleri açısından istatistiksel olarak fark saptandı (F= 11.786; p= 0.001). Cinsiyet, sigara içilmesi,
cinsiyet-gruplar ve sigara içilmesi-gruplar arasında istatistiksel olarak fark saptanmadı (p>0.05). ANOVA modeli
(univariate ANOVA) oluşturuldu; TDT değişiklikleri ve istatistiksel farklılığın doğruluğu  =0.903  ile izah edildi
(F=71.159; p<0.001). Otopsi salonunda geçirilen süre ile TDT sonuçları arasında istatistiksel olarak anlamlı ilişki
saptandı (r= 0.553; p= 0.002). SSoonnuuçç::  Çalışmamızın sonuçları otopsi personelinin tüberküloza maruz kalma
yönünden yüksek riske sahip olduklarını göstermektedir. Otopsi çalışanlarının mesleki tüberküloza maruziyeti
açısından periyodik muayenelerinin yapılması ve yaptırılması gerektiğini düşünmekteyiz. Ayrıca ülkemizdeki
morg binaları ve otopsi salonlarının uluslararası standartlara uygun olarak yapılandırılmasının gerekli olduğunu
ve bu konuda gecikmeden önlem alınması gerektiği sonucuna varılmıştır.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Otopsi; tüberküloz; deri testleri
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u ber cu lo sis (TB) is a di se a se that arises due to
M. tu ber cu lo sis comp lex and usu ally involves
lungs but al so can af fect ot her or gans or or -

gan systems. The di se a se de ve lops by in ha lation of
bacillus-con ta i ning aerosols that are ge ne ra ted du r-
ing co ug hing or sne e zing by pe op le with pul mo nary
or laryngeal TB. Pe op le with ac ti ve pul mo nary TB
di se a se in fect ap pro xi ma tely 10-15 pe op le each ye -
ar. On the ot her hand, con sump ti on of un pas te u ri -
zed cow’s milk can al so ca u se TB when
contaminated with M. bo vis. Non-pul mo nary TB is
usu ally con si de red as non- in fec ti o us.1-4

When TB ba cil li stay la tent and the host has no
symptoms, this is cal led la tent TB in fec ti on (LTBI).
Di se a se can de ve lop in 10.0% of pe op le in fec ted
with TB ba cil lus at any point of li fe ti me. Seventy-
ninety percent of pe op le with TB ba cil lus era di ca te
the ba cil lus with non-spe ci fic im mu ne mec ha nisms
and tu ber cu lin skin test (TST) is ne ga ti ve in the se
pe op le. LTBI de ve lops in re ma i ning 10-30% of pe -
op le. LTBI is de ter mi ned with TST po si ti vity. Ap-
parent di se a se de ve lops in 5.0% of the pe op le with
LTBI in fec ti on in two ye ars af ter get ting infected
with ba cil lus, and this is cal led pri mary TB. Anot her
type of TB cal led eit her “adult type” or “post-pri -
mary TB” de ve lops in 5.0% of re ma i ning pe op le at
any point of li fe ti me.1-8

Ac cor ding to the 2009 Glo bal TB Re port of
World He alth Or ga ni za ti on (WHO), at le ast 2 bil-
li on pe op le ha ve been in fec ted with TB ba cil lus,
which is ap pro xi ma tely equ al to one third of the
world po pu la ti on.3 Ac cor ding to this re port, TB
mor ta lity was 1.7 mil li ons (26,8 /100000), TB in ci -
den ce was 9.2 mil li ons (139/100000) and TB pre -
va len ce was 13.7 mil li ons (206/100000) in 2007.4

Ac cor ding to “2009 Re port of Turkish War
with Tu ber cu lo sis”, the po pu la ti on of Tur key is
70586256; the num ber of new TB ca ses is 17781
(25.2/100000); and to tal num ber of TB ca ses is
19.694 (27.9/100000). The mor ta lity was as follows:
517 (2.83%) in new ca ses gro up, 91 (4.66%) in tre -
a ted gro up and 608 (3.01%) in all gro ups in 2006.9

Ac cor ding to Tur kish Sta tis ti cal Ins ti tu te da ta, the
num ber of pe op le who di ed in Tur key in 2006 was
210146, and 0.11% (n=249) of them di ed be ca u se
of pul mo nary TB.10 The re are ap pro xi ma tely 400

fo ren sic me di ci ne spe ci a lists in Tur key. The re is no
da ta on the exact num ber of fo ren sic au top si es per-
for med an nu ally in Tur key.

Du ring au topsy, many mic ro par tic les (ae ro -
sols) can be ge ne ra ted whi le ta king the or gan out of
the body, was hing the body, or during the use of
os cil la ting saw. Os cil la ting saw ge ne ra tes 5700 par-
tic les/mil li li ter.11 If the se ae ro sols con ta in ba cil li,
they can ea sily in fect he alth wor kers.12

TST de ter mi nes de la yed type hyper sen si ti vity
re ac ti ons to so me an ti ge nic com po nents of mic ro -
or ga nism.13,14 The only sign of LTBI is po si ti ve TST.15

Alt ho ugh mo re spe ci fic tests can be used in eit her
he althy or im mu ne-sup pres sed pe op le (in ter fe ron-
gam ma re le a se as says [IG RAs]), TST is fre qu ently
used for the di ag no sis of LTBI and in epi de mi o lo gi -
cal stu di es of TB.16

Ba cil le Cal met te-Guérin (BCG) vac ci ne is ad-
mi nis te red and re com men ded for the pre ven ti on
and con trol of tu ber cu lo sis in de ve lo ping co un tri -
es with high-risk. In our co untry, BCG vac ci na ti on
is per for med ro u ti nely and this is why BCG vac ci -
na ti on his tory sho uld not be con si de red whi le eva l-
u a ting TST me a su re ments.5,13,17

In our study, we ai med to investigate the ex po-
su re ra te of au topsy wor kers to TB ba cil lus by eva l-
u a ting TST me a su re ments and chest ra di og rams.

MATERIAL AND METHODS
Thiry-one par ti ci pants we re inc lu ded in to the
study gro up and one of them was exc lu ded du e to
sub cu ta ne o us in jec ti on and be ca u se of his tory of
atopy. Twenty-fi ve of the participants we re physi-
ci ans and five we re au topsy tech ni ci ans. The study
gro up (30 par ti ci pants) was com po sed of fo ren sic
me di ci ne spe ci a lists, one pat ho lo gist, au topsy tech-
ni ci ans and fo ren sic me di ci ne re si dents. Re si dents
we re at the ins ti tu te whe re the study was held, for
ro ta ti o nal edu ca ti on prog rams for a pe ri od of 1-6
months. TST was app li ed to the fo ren sic me di ci ne
re si dents four months la ter. The con trol gro up was
com po sed of 30 physi ci ans, re si dents and spe ci a lists
of ba sic me di cal sci en ces. 

Both two gro ups we re eva lu a ted by TST and
chest X-rays for TB. All par ti ci pants we re vac ci na -
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ted by “5 TU PPD Test Tu ber cu lin Twe en 80” in tra-
cu ta ne o us in jec ti on by Man to ux met hod. The in jec-
ti on was app li ed to the fle xor si de of the left
fo re arm. In du ra ti on di a me ter was me a su red per pen-
di cu lar to the in jec ti on li ne (as per pen di cu lar to the
long axis of fo re arm) af ter 72 ho urs and was re cor -
ded as mil li me ters (mm). The test was re pe a ted be-
ca u se of “bo os ter ef fec t” if par ti ci pants had 6-9 mm
reaction and no BCG scar. Age, gen der, the pre sen -
ce of BCG scar, num ber of scars, smo king ha bits and
par ti ci pants’ ha bi tat in the last fi ve ye ars was re cor -
ded. A me a su re ment abo ve 15 mm was con si de red
as a po si ti ve re sult in par ti ci pants with  a BCG scar,
and a me a su re ment abo ve 10 mm was con si de red as
po si ti ve for par ti ci pants that had no BCG scar.13,18,19

We used TST Re ac ti on Eva lu a ti on Cri te ri on
sug ges ted by Mi nistry of He alth of Re pub lic of Tur -
key whi le eva lu a ting TST me a su re ments (Tab le 1).

Ot her inf lu en ti al fac tors on TST we re eva lu a -
ted by “Uni va ri a te ANO VA ”. Cor re la ti ons bet we -
en de mog rap hi cal da ta and TST we re eva lu a ted.
This study was per for med af ter the ap pro val of et -
hics com mi te e. In for med con sents we re col lec ted
be fo re the study. 

STA TIS TI CAL ANALY SIS

All me a su re ments we re analy zed by grap hi cally
and Sha pi ro-Wilk test was performed to test nor-
mal distribution. Des crip ti ve sta tis tics we re shown
as me an±stan dard de vi a ti on (for the nor mally dis-
tri bu ted), me di an (IQR-In ter qu ar ti le Ran ge) (for
the non-nor mally dis tri bu ted), and n (%) for the
ca te go ri cal va ri ab les. Chi-squ a re and li ke li ho od ra -

ti o analy sis we re used in or der to show com pres si -
on of ca te go ri cal va ri ab les (gro up, sex etc.). Uni va -
ri a te ANO VA was used in or der to analy ze the
ef fect of gro ups, gen der, smo king and the ir in te -
rac ti ons on TST. For the com pa ri son of ca te go ri cal
va ri ab les’ ef fects (dif fe ren ces) on TST; stu dent’s t
test or Mann-Whit ney (non-pa ra met ric equ i va lent
of Stu dent’s t) test was app li ed. The cor re la ti on be-
t we en de mog rap hic va ri ab les and TST va lu es we re
analy zed by Pe ar son or Spe ar man rank cor re la ti on
co ef fi ci ents. MS-Ex cel and SPSS for Win Ver. 15.0
(SPSS Inc., Chi ca go, IL., USA) pac kage prog rams
we re used. P ≤0.05 was ac cep ted as sig ni fi cant in
sta tis ti cal de ci si ons.

RESULTS
Twenty-two (73.3%) participants we re ma les and 8
(26.7%) we re fe ma les in the study gro up. There
were 28 (93.3%) ma les and two (6.7%) fe ma les in
the con trol gro up. The me di an age was 34.0
(IQR=6.75) ye ars in the study gro up and it was 34.0
(IQR=7.25) ye ars in the con trol gro up. Ninety five
percent of the study par ti ci pants we re li ving in An -
ka ra for at le ast 10 ye ars. Two (6.7%) sub jects from
the study gro up and one (3.3%) sub ject from the
con trol gro up had no BCG scar. One sub ject from
each gro up without a BCG scar were born in Ger-
many. Whi le 1-3 BGC scars were fo und in the par-
ti ci pants of the study gro up, 1-4 BCG scars were
fo und in the par ti ci pants of the con trol gro up. 

Among all par ti ci pants’ 27 (45.0%) had a fa m-
ily with thre e pe op le, 18 (30.0%) had a fa mily with
fo ur pe op le, and six (10.0%) had a fa mily with two
pe op le. In the study gro up, 11 (36.7%) sub jects we -
re non-smo kers, two (6.7%) we re ex-smo kers and
17 (56.7%) we re smo kers. In the con trol gro up, 18
(60.0%) sub jects we re non-smo kers, four (13.3%)
we re ex-smo kers, and 8 (26.7%) we re smo kers.

Two par ti ci pants of the study gro up had hy-
per ten si on, one had hyperli pi de mi a, one had
bronc hi ec ta si s, re nal fa i lu re and epi lepsy. Two par-
ti ci pants of the con trol gro up had fa mi li al me di -
ter ra ne an fe ver (FMF), two had hyper ten si on, one
had Beh cet Syndro me, and one had pne u mo ni a
comp li ca ti on. Ot her par ti ci pants of both gro ups
we re he althy.

BCG Scar TST Measurements

People without BCG scar* 1.  0-5 mm induration: Negative(-)

2.  6-9 mm : Suspected, test will be repeated 

1 week later, again 6-9 mm.(-),  ≥10 mm. (+)

3.  ≥10 mm : Positive (+)

People with BCG scar 1.  0-5 mm  : Negative (-)

2.  6-14 mm: Due to BCG

3. ≥15 mm : Positive (+), infection

TABLE 1: TST reaction evaluation criteria in Turkey.5,13

* For people without BCG scar and whose immune system is suppressed, 
≥ 5 mm is accepted as (+).
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The re we re no sta tis ti cally sig ni fi cant dif fe -
ren ces bet we en two gro ups con cer ning age, he ight,
ma ri tal sta tus, oc cu pa ti o nal ex pe ri en ce or smo king
ha bits (p>0.05). The re was a sta tis ti cally sig ni fi cant
dif fe ren ce bet we en gen der and body we ight
(p<0.05). The me an of TST me a su re ment va lu e was
13.8±4.7 mm in the study gro up and 8.6±2.2 mm in
the con trol gro up. The me an TST me a su re ments in
two gro ups are presented in Tab le 2. 

Test po si ti vity ra ti o was de ter mi ned as 83.3%
in the study gro up and 33.3% in the con trol gro up.
TST was de ter mi ned as po si ti ve in two par ti ci pants
without any BGC scar in the study gro up. The test
was re pe a ted one we ek la ter in a con trol gro up par-
ti ci pant who had no BCG scar but a 6-9 mm in du -
ra ti on. Test re sult re ma i ned ne ga ti ve.

The re was a sta tis ti cally sig ni fi cant dif fe ren ce
bet we en study and con trol gro ups for TST va lu es
(F=11.786; p=0.001). The re we re no sta tis ti cally sig-
ni fi cant dif fe ren ces for gen der, smo king and in te -
rac ti on bet we en gen der and gro ups, smo king and
gro ups (p>0.05).

Es tab lis hed ANO VA mo del (uni va ri a te ANO -
VA); exp la i ned the =0.903 of TST chan ge and was
sta tis ti cally sig ni fi cant (F=71.159; p<0.001) (Tab le
3).

The me di an va lu e of BCG scar fre qu ency was
1.0 (IQR=0.25) in the study gro up and 1.0
(IQR=1.00) in the con trol gro up. The re we re no sta-
tis ti cally sig ni fi cant dif fe ren ce bet we en two gro ups
for BCG scar pre sen ce and BCG scar fre qu ency
(X2=0.357; p=0.550 and Z=0.723; p=0.470, res pec ti -

Group / Variables n % X Std.Dev. 

Group Study 30 50.0 13.8 4.7

Control 30 50.0 8.6 2.2

Sex Study Male 22 73.3 13.5 5.3

Female 8 26.7 14.5 2.9

Control Male 28 93.3 8.7 2.2

Female 2 6.7 7.5 0.7

Smoking Study Non-smoker 11 36.7 12.0 5.7

Ex-smoker 2 6.7 16.5 4.9

Smoker 17 56.7 14.6 3.9

Control Non-smoker 18 60.0 8.7 2.4

Ex-smoker 4 13.3 9.2 2.9

Smoker 8 26.7 8.1 1.1

TABLE 2: Distribution of mean TST measurements.

Source Type III Sum of Squares df Mean Square F p

Model 8039.627(a) 8 1004.953 71.159 <0.001

Group 166.450 1 166.450 11.786 0.001

Sex 0.643 1 0.643 0.046 0.832

Smoking 29.483 2 14.741 1.044 0.359

Group * Sex 6.411 1 6.411 0.454 0.503

Group * Smoking 42.257 2 21.128 1.496 0.233

Error 734.373 52 14.123

Total 8774.000 60

TABLE 3: ANOVA decompressions of TST.

a:  R2 = 0.916   (Adjusted R2= 0.903)
*: Dependent variable: TST measurement value, Fixed factors -independent variables-: Group, sex, smoking and its interactions.
TST: Tuberculin skin test.

TST: Tuberculin skin test.
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vely). Additionally the re we re no sta tis ti cally sig ni -
fi cant re la ti ons bet we en BCG scar fre qu ency and
TST va lu es in the study and in the con trol gro ups
(p=0.643 and p=0.308, res pec ti vely) (Tab le 4).

Ti me spent in the mor gu e de part ment va ri ed
bet we en 1 month and 24 months and the me di an
ex pe ri en ce of fo ren sic me di ci ne wor kers at the
mor gu e de part ment was de ter mi ned as 24.0
(IQR=75.0) months. The me di an wor king ho urs in
the mor gu e de part ment was de ter mi ned as 8.0
(IQR=0.8) ho urs/day. Wor king du ra ti on in the au-
topsy ro om chan ged bet we en 1-5 ho urs per day.

In the au topsy wor kers gro up, a sta tis ti cally
sig ni fi cant but we ak po si ti ve re la ti on was ob ser ved
bet we en oc cu pa ti o nal ex pe ri en ce and TST
(r=0.378; p=0.040). In ot her words, the re was a sta-
tistically sig ni fi cant po si ti ve and weak re la ti on be-
t we en ti me spent in au topsy ro om and TST va lu es
(r=0.553; p=0.002) (Tab le 4).

The re was a sta tis ti cally sig ni fi cant cor re la ti -
on bet we en TST re sults and ti me spent in the au-
topsy ro om (r=0.553; p=0.002).

CONCLUSION

Au topsy wor kers’ in fec ti on risk with M. tu ber cu -
lo sis has been known sin ce early ni ne te enth cen-
tury. Au topsy pro ce du re is the most su i tab le and
the ea si est way for TB ba cil lus to in fect pe op le in
the au topsy ro om. Es pe ci ally whi le per for ming au-

top sy of a ca ses wit ho ut a pri or TB di ag no sis, in fec-
ti on risk of un pro tec ted au topsy wor kers is hig her
than ot her physi ci ans who were tre a ting the pa ti -
ent be fo re de ath. It is sug ges ted that oc cu pa ti o nal
TB risk of mor gu e and re la ted la bo ra tory wor kers
was 100-200 ti mes hig her than nor mal po pu la ti on,
while the risk of who le hos pi tal staff was 10.98 ti -
mes hig her.11, 20-22 Almost all au topsy ca ses had no
pri or me di cal his tory da ta in the ins ti tu te whe re
the study held. This is the same for autopsies per-
formed ac ross our co untry. 

It is re por ted that 40 cli nic staff with ne ga ti ve
TST had no chan ge se en in the ir test re sults after
they treated an un di ag no sed TB pa ti ent, however
au topsy per son nel who spent three hours for au-
topsy of this ca se for had positive TST 8 we eks la -
ter although their TST were negative at the
beginning. Moreover, two of the se per son nel had
po si ti ve spu tum cul tu res eight we eks la ter.23 In a
si mi lar study, it is de ter mi ned that in five of the 35
me di cal fa culty stu dents who at ten ded to an au-
topsy of a TB pa ti ent, one ho ur was eno ugh for
spre a ding of the in fec ti on. One of the se in fec ted
stu dents had spent only 10 mi nu tes in the au topsy
ro om. Furt her mo re, it is sug ges ted that in fec ti on
risk did not vary with dis tan ce from the au topsy
tab le.11

If BCG vac ci na ti on was gi ven mo re than 15
ye ars pre vi o usly, it sho uld be ig no red as a ca u se of
a cur rent po si ti ve TST re sult, es pe ci ally if the in-

TST

Study Group Control Group

Demographic Variables R p R p

Occupational experience (m) a 0.378 0.040 0.301 0.106

CFM membership duration (m) a 0.325 0.122 N/A N/A

Work experience at morgue department (m) a 0.158 0.405 N/A N/A

Time spend at autopsy room (h/d) a 0.553 0.002 N/A N/A

BCG scar frequency a 0.088 0.643 0.193 0.308

The number of the family members at home b -0.091 0.634 -0.121 0.525

TABLE 4: Correlations of TST with demographic variables.

(CFM: Council of Forensic Medicine, m: month, h/d: hours/day) 
a: Spearman rank correlation
b: Pearson correlation
N/A: Not Available
TST: Tuberculin skin test.
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du ra ti on is > 15 mm. It se ems that a strongly po si -
ti ve re ac ti on (>15 mm) is mo re li kely to be ca u sed
by tu ber cu lo sis in fec ti on rather than the ef fect of
pre vi o us BCG vac ci na ti on.24 In our study, the re was
no dif fe ren ce with res pect to pre sen ce of BCG scar.
Fifty-se ven par ti ci pants who ha ve BCG scars we re
vac ci na ted mo re than 15 ye ars ago. TST re sult was
po si ti ve in two par ti ci pants in the study gro up who
had no BCG scar, and TST re sult was ne ga ti ve in
one par ti ci pant in the con trol gro up who had no
BCG scar. We fo und that pri or BCG vac ci na ti on
his tory and num ber of BCG scars did not ef fect TST
me a su re ments sta tis ti cally.

Tep po et al. de ter mi ned the ra ti o of de ve lop -
ment of ac ti ve TB in pat ho lo gists as 10%, in chest
di se a se ex perts as 4%, and in ot her cli ni ci ans as
1%.25 In a study con duc ted in Ja pan, it was re por -
ted that TB de ve lop ment risk among fo ren sic pat -
ho lo gists du e to oc cu pa ti o nal ex po si ti on was 6-11
ti mes mo re with res pect to ot her hos pi tal wor kers
who were not at ten ding to au top si es. In our study,
TST po si ti vity was fo und as 83.3% in the study gro -
up and 33.3% in the con trol gro up. Furt her mo re,
it was fo und that TST me a su re ment in cre a sed with
the increased duration of emp loy ment and with the
increased du ra ti on of sta y in the au topsy ro om.

In our study, TST va lu e in cre a sed as the mem-
bers hip ex pe ri en ce of Council of Forensic Medicine
and work ex pe ri en ce at mor gu e in cre a sed. The re
was a we ak cor re la ti on bet we en ti me spent in the
mor gu e and TST va lu e, but a strong po si ti ve cor re -
la ti on was fo und bet we en TST va lu es and ti me
spent in the au topsy. It was ob ser ved that spen ding
mo re ti me in the au topsy ro om in cre a sed the si ze of
tu ber cu lin in du ra ti ons. TST re sults’ we re fo und
po si ti ve in two of four au topsy wor kers who had
negative TST one ye ar previously and in two ot her
au topsy wor kers TST re sults we re fo und ne ga ti ve
li ke their pri or TST re sult.

The chest X-ray is nor mal in the ma jo rity of
pe op le who are in fec ted with M. tu ber cu lo sis and
ha d pri mary in fec ti on. In ca ses whe re the re is dif-
fi culty in di ag no sis, com pu te ri zed to mog raphy
(CT) can be pre fer red.7 Bronc hi ec ta sis was di ag no -
sed with ra di og rap hic as sess ment in one par ti ci pant
in the study gro up. Ad di ti o nally obscured left di ap -

hrag ma tic si nus was di ag no sed in one par ti ci pant
in the con trol gro up. All ot her par ti ci pants’ X-rays
we re eva lu a ted as nor mal. Furt her mo re, com pu te -
ri zed chest to mog raphy of one TST po si ti ve par ti -
ci pant from the study gro up was eva lu a ted as
nor mal.

It is reported that alt ho ugh TB is very ra re in
Western Eu ro pe, there is a risk of contamination
at au topsy.26-28 Ac ti ve tu ber cu lo sis in ci den ce at the
au top si es was 1.9% in Swe den, and 44% of the se
ca ses ha d no pri or TB di ag no sis. It was re por ted
that this ra tes were 1% and 74% in Ja pan, res pec -
ti vely.29,30

Ac cor ding to the 2008 Re port of Mi nistry of
He alth of Tur key Re pub lic, it was sug ges ted that
in ci den ce of TB di se a se in Tur key was 28/100,000.31

A pul mo nary tis su e cul tu re study that was held at
the sa me ti me and in the sa me pla ce with our study
sug ges ted that TB pre va len ce was 1.0% in the au-
topsy ca ses.12 TB ra te was de ter mi ned as 3.0% in
anot her study from Tur key.32 The se fin dings sug-
gest that only half of the ca ses can be di ag no sed,
and un di ag no sed ca ses live in the com mu nity un-
aware of their disease and they may constitute a
risk for contamination of he althy pe op le.5,33

TB in ci den ce among au topsy wor kers is re por -
ted to be thre e ti mes mo re when com pa red to ge -
ne ral po pu la ti on in ma les, and eight ti mes mo re in
fe ma les.11 In our study, the re was no sta tis ti cally
sig ni fi cant dif fe ren ce of in du ra ti on me a su re ments
with respect to gen der.

Ae ro sols are so lid and li qu id par tic les sus pen -
ded in air. It is re por ted that 0-210 par tic les/ml
with spe a king, 0-3500 par tic les/ml with co ug hing,
4500-1000000 par tic les/ml with sne e zing and 5700
par tic les/ml with use of os cil la ting saw spre ad in to
the air.7,18,34-36 Alt ho ugh be ing bo ne TB is ra re,
using an os cil la ti on saw to cut cal va ri um can gen-
erate in fec ted ae ro sols and to xic dust. In order to
pre vent generation of the se ae ro sols and dust and
to prevent them to be mi xed with the air, some in-
struments should be used.

Cen ters for Di se a se Con trol and Pre ven ti on
(CDC) sug gests that air sho uld be ven ti la ted at the
iso la ti on cen ter mi ni mally six ti mes in an ho ur.37, 38
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For the pro tec ti on of au topsy wor kers from TB and
si mi lar di se a ses originating from au topsy ma te ri als;
“Bi o sa fety Le vel 3” sho uld be app li ed to au topsy ro -
oms. Ac cor dingly, au topsy ro om sho uld be in a se -
pa ra te pla ce from the ot her bu il dings that are used
for ot her pur po ses, the air flow in the ro om sho uld
be from out si de to in si de, from ce i ling to flo or and
from cle ar are as to dirty are as, un di rec ti o nal and
se pa ra te from ot her ro oms. Do ub le do or system
sho uld be used and the re sho uld be an au dib le war -
ning system that is wor king when the re is a prob-
lem in the air flow. N-95, P2 or N-99 type masks
and high ef fi ci ency par ti cu la te ae ro sol (HE PA) fil-
te red po we red air pu rif ying res pi ra tor (PAPR) sho -
uld be used. The do ors and taps of the ro om sho uld
be au to ma tic.39 Furt her mo re work pla ces sho uld be
ste ri li zed with the Ul tra vi o let-C light at the ger mi-
ci dal wa ve length which is 254-260 nm.37,38

Whi le per for ming au topsy, da ily clot hes sho -
uld be un dres sed, and dis po sab le, wa ter pro of clot -
hes sho uld be worn. Pro tec ti ve cut ting re sis tant
spe ci al glo ves sho uld be worn on the two la yers of
sur gi cal glo ves. Pro tec ti ve eyeg las ses and wa ter -
pro of sho es or bo ots sho uld be worn.37,38,40 Af ter the
au topsy, hands sho uld be was hed with 0.5% chlo-
ri ne so lu ti on be fo re ta king off the glo ves. Furt her -
mo re if glo ves ha ve to be en ta ken off in any
con di ti on, hands sho uld be was hed for every ti me.
In any ins tan ces of in ju ri es, wo und sho uld be was -
hed with so ap, mo uth or no se sho uld be rin sed
with fresh wa ter, eyes sho uld be rin sed with eit her
fresh wa ter or iso to nic sa li ne so lu ti on. Ca us tic so-
lu ti ons sho uld not be used for cle a ning in jury si tes.
Af ter app lying an ti sep tic so lu ti ons li ke io dof rom,
it sho uld wa it for two mi nu tes be fo re was hing.
Pro tec ti ve clot hes sho uld not be ta ken out of the
au topsy ro om. Was te sho uld be clas si fi ed as ge ne -
ral, me di cal or ha zar do us. 0.5% chlo ri ne so lu ti on
can be used for di sin fec ti on of the au topsy ro om.39

N-99 masks fil ters 99.9% of par tic les.21,41 In our
co untry, nor mal sur gi cal masks ha ve be en used
whi le per for ming au top si es. Sur gi cal masks can fil-
ter par tic les equ al or big ger than 0.5 µm di a me ter

and the se masks can only fil ter the ae ro sols. Alt -
ho ugh using N-99 masks ha ve si de ef fects li ke he -
a dac he or ac ne, in our co untry be ca u se of be ing
one of the high-risk co un tri es in as pect of TB, this
kind of pro tec ti ve masks sho uld be used ro u ti nely
du ring au topsy.31,37,38

In ad di ti on to all of the se, re gu lar he alth scre -
e ning for au topsy wor kers ne eds to be do ne. Alt -
ho ugh CDC and Oc cu pa ti o nal Sa fety & He alth
Ad mi nis tra ti on (OS HA) gi ve very high pri o rity to
re gu lar scre e ning for tu ber cu lo sis in fec ti on in he -
alth ca re wor kers, es tab lis hing sur ve il lan ce prog -
rams inc lu ding who le staff of the hos pi tal is ne arly
im pos sib le.  Ins te ad of this, app li ca ti on of sur ve il -
lan ce prog rams to the staff with high risk of TB is
mo re pre fe rab le.

As a re sult; we fo und that TST re sults we re sta-
tis ti cally sig ni fi cantly different in physi ci ans who
per for med au top si es when com pa red to physi ci ans
who had ne ver per for med an au topsy. A po si ti ve
TST re sult do es not of ten indicate an ac ti ve di se a -
se and it only sup ports the di ag no sis. Ne ga ti ve test
re sult do es not exclude presence of active disease.
For this re a son, test re sults sho uld be eva lu a ted to-
gether with cli ni cal and ra di o lo gi cal fin dings. 

Our study shows that au topsy wor kers ha ve a
high risk for TB ex po su re. We suggest that au topsy
wor kers sho uld be exa mi ned for oc cu pa ti o nal TB
ex po su re. Furt her mo re, mor gu e bu il dings and au-
topsy ro oms of our co untry sho uld be de sig ned in
ac cor dan ce with the in ter na ti o nal stan dards, and
me a su res sho uld be ta ken in this re gard wit ho ut
de lay.
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