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AMAÇ
İki ayrı yanık tedavi merkezinde tandıra düşme sonucu ya-
nık oluşan hastaların demografik özellikleri, enfeksiyon 
oranları ve mobidite oranları tedavi yöntemleri ile birlik-
te incelendi. 

GEREÇ VE YÖNTEM
Bu çalışmada yanıklı hastaların yaş, cinsiyet, sosyoekono-
mik durum, toplam vücut yüzey yanık oranları, yanık bölge-
leri, yanık yaralarından izole edilen mikroorganizmalar, te-
davi yöntemleri, hastanede kalma süreleri, hastalara uygula-
nan debridman ve greft operasyonları, ekstremite amputas-
yonları ile yanık hastalarının mortaliteleri araştırıldı.

BULGULAR
Bu iki merkezde tedavi edilen tandır yanıklı hastaların ortala-
ma hastanede kalma süresi 27,6±9,5 gün idi. Buna karşın tan-
dır dışı yanıklı hastaların ortalama hastanede kalma süresi ise 
16,5±12,5 gün idi. Bu iki grup arasında hastanede kalma sü-
releri arasında anlamlı derecede farklılık saptandı (p<0,001). 
Benzer şekilde tandır yanıklı hastaların toplam yanık yüzey 
alan ortalaması %17,4±12,3 iken tandır dışı yanıklı hasta-
ların toplam yanık yüzey alan ortalaması %10,6±9,9 idi ve 
gruplar arasındaki fark anlamlı idi (p<0,001).

SONUÇ
Bu çalışma sırasında tandır yanıklarının diğer yanıklardan 
daha derin yanık oluşturduğunu ve hastanede kalma süresi-
nin de diğer yanık türlerinden daha uzun olduğu sonucuna 
ulaştık. Yine cerrahi girişimlerin tandır yanıklı hastalarda di-
ğer yanıklı hastalara göre daha fazla yapıldığını tespit ettik.
Anahtar Sözcükler: Yanık; debridman; ekstremite amputasyonu; 
greftleme; Pseudomonas aeruginosa; tandır yanığı.

BACKGROUND
We examine herein the demographic characteristics, im-
plemented treatment methods, infection rates, and mor-
bidities of patients with tandir burns from two burn cen-
ters.

METHODS
In this study, gender, age, socioeconomic status, total 
body burn ratio, burn area, burn level, microorganisms 
isolated in burn wounds, implemented treatments, length 
of hospital stay, debridement and grafting operations, 
extremity amputations, and mortality among burn patients 
were investigated.

RESULTS
Tandir burn patients were treated in the hospital for an av-
erage of 27.6 ± 9.5 days, while non-tandir burn patients 
were treated for a period of 16.5 ± 12.5 days. A significant 
difference was found between the hospitalization periods 
of the two groups (p<0.001). Similarly, while the total burn 
surface area average of the tandir burn patients was 17.4% 
± 12.3%, the total burn surface area average of the non-
tandir burn patients was 10.6% ± 9.9%, and a significant 
difference was found between the two (p<0.001).

CONCLUSION
In our study, it was determined that tandir burns were deep-
er than other burns, and that hospitalization durations were 
longer than for other burn causes. Surgical intervention was 
also more prevalent among patients with tandir burn than 
among those with other burn causes.
Key Words: Burn; debridement; extremity amputation; grafting; 
Pseudomonas aeruginosa; tandir burn.
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A burn is a complex trauma of varying severity 
ranging from a minor degree burn to a full body burn, 
and severe burns may be fatal. Burn injuries continue 
to be a common health problem throughout the world 
and a cause of concern in most societies because of 
their morbidity.[1,2] Burns may be caused by a variety 
of fires, scalding agents, chemicals, electricity, and ra-
diation. In developed countries, all these agents cause 
burns with variable severity, but their late results in-
clude late-stage deformities and can, in general, be pre-
dicted.[3] The etiological factors of burn injuries vary 
in different countries. The “tandir”, an in-ground oven 
used especially in eastern Turkey for baking bread, is 
another important cause of burns. Tandir burns, due to 
the characteristics of the tandir, are burns with large 
surface areas.[3,4] Therefore, it may be reasoned that 
their morbidity is high, but there are no studies in the 
literature on this point. 

In this article, we present the demographic char-
acteristics, implemented treatment methods, infection 
rates, and morbidities of patients with tandir burns. We 
also examine burns resulting from other factors among 
patients from two burn centers in the provinces of Er-
zurum and Van, located in eastern Turkey. 

MATERIALS AND METHODS
Seven hundred and eighty-five in-patients were 

treated at Erzurum Region Training and Research 
Hospital Burn Treatment Center and Van State Hos-
pital Burn Treatment Center between November 2008 
and August 2010. These two burn treatment centers 
serve patients from other neighboring provinces in 
addition to the provinces of Erzurum and Van (Fig. 
1). The population of the region served by the cen-
ters is 5,572,854, with 2,845,920 males and 2,726,934 
females (the population of Turkey is 72,561,312; 
36,462,470 males and 36,098,842 females).[5]

In this study, gender, age, socioeconomic status, 
total body burn ratio, burn area, burn level, microor-
ganisms isolated in burn wounds, implemented treat-
ments, length of hospital stay, debridement and graft-
ing operations, extremity amputations, and mortality 

of burn patients were investigated. The infection con-
trol specialist performed retrospective surveillance for 
nosocomial infection on all hospital wards. This was 
accomplished through regular interactions with burn 
staff nurses and daily review of microbiology labora-
tory reports, by gathering additional information about 
each patient with nosocomial infection, including the 
date and site of infection and culture results. All of the 
patients were given proton pump inhibitors for stress 
ulcer prophylaxis. A few of the patients required total 
parenteral nutrition, fresh frozen plasma, albumin, and 
blood transfusion.

Data are expressed as mean ±SD.  Differences be-
tween the two groups (tandir burns  and non-tandir 
burns) were analyzed using the independent Student’s 
t-test. Chi-square tests were used for the categorical 
variables where appropriate. Homogeneity of vari-
ances was calculated by Levene’s test. All statistical 
calculations were done using the program SPSS for 
Windows (version 11.00; SPSS, Inc., Chicago, IL). 
Differences were considered statistically significant at 
levels of probability of p<0.05.

RESULTS
Sixty-nine (8.8%) of the in-patients were patients 

with tandir burns. The most frequent cause of burn 
was scalding from hot water (513 cases, 65.4%). The 
other causes, in order of descending frequency, were 
flame (71 cases, 9.1%), tandir (69 cases, 8.8%), elec-
trical (47 cases, 6.0%), other liquid materials (37 cas-
es, 4.7%), contact with hot surfaces/materials such as 
a stove or iron (23 cases, 2.9%), vapor (8 cases, 1.0%), 
and other burns (17 cases, 2.1%).

Of the tandir burn patients, 47 (68.1%) were fe-
male and 22 (31.9%) were male. Three hundred and 
forty (47.5%) of the non-tandir burn victims were fe-
male, and 376 (52.5%) were male. The age, place of 
residence, education, and socioeconomic status of the 
burn patients are shown in Table 1. There were no dif-
ferences in the average ages of the tandir burn patients 
and non-tandir burn patients (p>0.05). However, when 
the patients were grouped according to their gender or 
age into 4 groups as 0-6, 7-16, 17-45 and >46 years, 
significant differences were determined between tan-
dir burns and non-tandir burns (p<0.001). The socio-
economic status of the patients was categorized into 
three groups as: monthly income <USD 400, monthly 
income USD 400 - USD 800, and monthly income 
>USD 800. Of the tandir burn patients, 38 (55.1%) 
were in the first group, 28 (40.6%) in the second group 
and 3 (4.3%) in the third group. Of the non-tandir 
burn patients, 178 (24.9%) were in the first group, 467 
(65.2%) in the second group and 71 (9.9%) in the third 
group. There was also a significant difference between 
tandir and non-tandir burn patients in the socioeco-
nomic status domain (p<0.001).
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Fig. 1. The provinces in eastern Turkey, where the study 
was carried out (shaded dark), and neighboring cities 
referring burn patients to these centers (shaded light).

Erzurum

Van
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The treatment protocol of both centers consists of 
fluid replacement, wound treatment and surgical proce-
dures. Fluid resuscitation was performed according to 
the Parkland formula in all patients.[6] Nutritional sup-
port was given based on the caloric and protein needs 
of the patients, parenterally and orally (preferred) if 
possible. Parenteral nutrition was used for 3 of the pa-
tients. Given that tandir burns are usually deep, second-
degree and third-degree burns and eschars are formed 
in most of these patients. As mafenide acetate is not 
available in our country, tub hydrotherapy was applied 
and the burns were dressed with silver sulfadiazine. 

Escharotomy, debridement, grafting and amputa-
tion procedures were applied where relevant. Table 
2 shows the age, gender, burn percentage, burn area, 
and the implemented surgical procedures of the burn 
patients. Tandir burn patients were treated in the hos-
pital for an average of 27.6±9.5 days, while non-tandir 
burn patients were treated for a period of 16.5±12.5 
days. A significant difference was found between the 
hospitalization periods of the two groups (p<0.001). 
Similarly, while the total burn surface area average of 
the tandir burn patients was 17.4%±12.3%, the total 

burn surface area average of the non-tandir burn pa-
tients was 10.6±9.9%, and a significant difference was 
found between the two (p<0.001).

In general, in the absence of a high burn percent-
age, patients are not started on prophylactic antibiotics 
treatment. Suitable antibiotherapies are implemented 
according to the results of cultures taken during the 
hospitalization of the patient, and with the opinion of 
the Infectious Diseases Specialist. The microorganism 
most frequently isolated in the burn lesion cultures of 
the patients included in our study was Pseudomonas 
aeruginosa (19.9%). The other microorganisms identi-
fied from cultures were methicillin-resistant Staphylo-
coccus aureus (MRSA) (10.2%), methicillin-resistant 
coagulase-negative Staphylococci (MRCNS) (3.1%), 
Escherichia coli (2.7%), Enterobacter spp. (2.5%), 
methicillin-sensitive coagulase-negative Staphylococ-
ci (MSCNS) (4.2%), Enterococcus spp. (2.2%), and 
others (3.2%) (Table 3). A significant difference was 
determined between the proliferation of microorgan-
isms in cultures of tandir burns and non-tandir burns 
(p<0.001). Mortality in tandir burn patients was 4.4%, 
and in non-tandir burn patients was 1.3%.  
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Table 1. Age groups of tandir and non-tandir burn patients, level of education (of the patient or their parents), and their 
 socioeconomic status
 Age groups (n / %) Level of education (n / %) Socioeconomic status (n / %)

 Place of 0-6 (y) 7-16 (y) 17-45 (y) 46-90 (y) E1 E2 E3 E4 Poor Med. Good
 residence 
 (C/R)

Tandir burns 1/68 52/75.4% 2/ 2.9% 9/ 13.0% 6/8.7% 10/14.5% 28/ 40.6% 26/37.7% 5/7.2% 3/4.3% 28/40.6% 38/55.1%
Non-tandir burns 183/ 533 389/ 54.3% 108/ 15.1% 168/ 23.5% 51/ 7.1% 113/15.8% 302/42.2% 269 /37.6% 32/4.5% 68/9.5% 469/65.5% 179/25.0%

p* p<0.001 p<0.001 p<0.001 p>0.05

C: Those living in the city or town center; R: Those living away from the center or in rural areas; E1: Illiterate; E2: Primary school graduate or literate; E3: Secondary schooling; E4: University or post-
graduate; Poor: Income less than minimum wage; Med.: Medium, income between minimum wage and 3 times minimum wage; Good: Income more than 3 times the minimum wage.

Table 2. Comparison of group data for age, gender, burn characteristics, treatment, and hospitalization time

Variable All burn patients Tandir burns Non-tandir burns p*
 (n=785) (n=69) (n=716) 

Mean age (years) 14.0±0.7 11.9±2.4 14.2±0.2 p>0.05
Mean length of stay (days) 17.5±13.6 27.6±9.5 16.5±12.5 p<0.001
Sex  (within sex %) (within sex %)
 Female  387 49.3% 47 12.1% 340 87.9% 
 Male (within sex) 398 50.7% 22 5.5% 376 94.5% 
Mortality 12 1.5% 3 4.4% 9 1.3% p<0.05
Extent of injury 
(total body surface area) 11.2±10.4 17.4±12.3 10.6±9.9 p<0.001
Burn degree 
 1st 8 1.0% 2 2.9% 6 0.8%
 2nd (superficial) 398 50.8% 22 31.9% 376 52.5%
 2nd (deep) 294 37.4% 19 27.5% 275 38.4%
 3rd 85 10.8% 26 37.7% 59 8.3%
Operations      
 Debridement 150 19.1% 34 49.3% 116 16.2%
 Auto-grafting 137 17.5% 34 49.3% 103 14.2%
 Reconstruction 4 0.5% 0 0% 4 0.6%
 Amputation 22 2.8% 12 17.4% 10 1.4%
* p value estimated by chi-square tests for categorical variables and Student’s t-test for continuous variables between tandir burns and non-tandir burns.
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DISCUSSION
A burn is one of the most severe injuries. The burn 

causes and demographic features associated with burn 
injury differ in each country. The most common agents 
are scalding liquids (65%) followed by flames (15–
23%).[4,7-9] In our study, the most frequent burn cause 
was found to be scalding, followed by flame burns, 
tandir burns and electricity burns. 

In some rural areas of Turkey, people prefer to 
bake bread themselves. To this end, different methods 
are used in different areas. Two types of ovens are 
used most frequently. One is a simple oven, similar in 
appearance to modern bread-baking ovens and used 
extensively in most regions of Turkey (Fig. 2). As dis-
cussed above, the second is the oven named tandir, 
and it is used specifically in the eastern and southeast-
ern regions of Turkey (Fig. 2). The tandir is a deep, 
pit-like structure. The bread dough is attached to the 
side walls of the pit, which accumulate heat from the 
wood burned in the bottom, thereby baking the bread. 
Tandir burns are usually the result of a fall into the 
pit-like tandir. Therefore, especially the extremities, 

and sometimes the head and torso, are subjected to 
a temperature of approximately 450°C for a lengthy 
period.

In this study, we have presented the tandir burn 
and non-tandir burn case experiences in two separate 
burn centers in the region where tandir burns are en-
countered most frequently. Our patients were gener-
ally from the eastern region of Turkey (Fig. 1). The 
total population of this area is 5,572,854.[5] Sex and 
age are linked with developmental and behavioral pat-
terns, and are important determinants of risk for seri-
ous burn injury.[10,11] van Rijn et al.[12] reviewed the lit-
erature on the causes of burns in developed countries, 
and they found that the incidence of burn injury was 
much higher in children under four years of age. Dur-
ing our research, we also determined that tandir burns 
are most frequent among women and young children. 
We found that children under six years of age were 
at high risk for severe tandir-related burn injury. An-
other single center study in our region also reported 
that children under the age of six are the group most 
affected by tandir burns.[4] Similarly, another study 
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Table 3. The distribution of organisms isolated from burn patients

Microorganisms All burn patients Tandir burns Non-tandir burns p *
 (n=785) (n=69) (n=716) 

P. aeruginosa 156 19.9% 18 29.0% 138 26.1% 
MRSAa 80 10.2% 11 17.7% 69 15.9%  
MRCNSb 24 3.1% 3 4.8% 21 4.3% 
E. coli 21 2.7% 7 11.4% 14 2.2%  
Enterobacter 20 2.5% 6 9.7% 14 10.1% 
MSCNSc 17 2.2% 0 0.0% 17 0% 
Enterococcus 17 2.2% 7 11.3% 10 2.2% 
Others 25 3.2% 10 16.1% 15 14.5%  
Total 374  62  312  p<0.001
a: Methicillin-resistant Staphylococcus aureus; b: Methicillin-resistant coagulase-negative Staphylococci; c: Methicillin-sensitive 
coagulase-negative Staphylococci.

Fig. 2. Image of a tandir oven used for baking bread.



carried out in our region reported that, of the 15 tandir 
burn cases, seven affected children under the age of 
eight.[13] A study carried out by Bekerecioğlu et al.,[3] 
in the region where the second center of our study is 
located, also indicated that most of the tandir burns 
occurred among children. Tandir burns are more fre-
quently encountered in women and children, because 
bread baking is a job typically carried out by women, 
and small children are usually with the women (gener-
ally their mothers). This danger needs to be empha-
sized in Turkish public education projects related to 
preventive medicine.

The majority of our non-tandir burn patients were 
from rural areas. All of the tandir burn cases except 
one lived in rural areas. The one exception, although a 
resident in the city center, was burned during a visit to 
relatives living in a village. This result is expected in 
rural areas where the use of tandir is extensive. How-
ever, tandir burn cases are being reported only in the 
eastern and southeastern regions of Turkey. As a re-
sult, the use in this region of the safer oven utilized 
in other parts of the country is essential and must be 
encouraged, and national educational programs on the 
subject should be started.  

The commonest microorganisms seen in the cul-
tures were P. aeruginosa and S. aureus (MRSA). 
Akcay et al.[4] and Al et al.[14] reported that antibiot-
ics were started in every tandir burn patient. We have 
a more cooperative infectious disease specialist and 
microbiologist, enabling us to introduce anti-infec-
tive microbiological and antibiotic policies into the 
unit. Infectious disease specialists visit our burn cen-
ters daily, and necessary antimicrobial treatments are 
started based upon their suggestion. We were able to 
detect organisms causing sepsis early, enabling us to 
institute appropriate antibiotics expeditiously.[2,15] This 
helped in controlling the sepsis and preventing multi-
organ failure. Although there was a significant differ-
ence between tandir burn patients and non-tandir burn 
patients in the proliferation of nosocomial infection 
agents in the lesion cultures, there was no difference 
in the occurrence of nosocomial sepsis. We are also of 
the opinion that risk of growth of resistant microor-
ganisms in our centers is minimized since prophylac-
tic antibiotics treatment is not used. 

In our study, it was determined that tandir burns 
were deeper than other burns, and that hospitalization 
durations were longer than for other burn causes. Oth-
er research regarding tandir burns has also reported 
similar hospitalization periods.[4,14] Surgical interven-
tion (amputations, escharotomy, fasciotomy, etc.) was 
also more prevalent among tandir burn patients than 
among those with other burn cause. This is due to the 
fact that tandir burns are caused by patients falling into 
the tandir pits and remaining in direct contact with ap-

proximately 450°C heat, especially the extremities, 
for long periods, resulting in deeper and more exten-
sive burns. For this reason, the treatment of tandir burn 
patients before their arrival at the hospital must be cor-
rectly and rapidly carried out. Akcay et al.[4] also re-
ported that surgical procedures were carried out more 
often for tandir burn patients.

Similarly, other studies mentioning tandir burns 
have stated that amputations and other surgical in-
terventions were seen more frequently in this group.
[3,13,14] Our investigations of the different surgical treat-
ments administered to hospitalized patients revealed 
that tandir burns were the type that most often re-
quired debridement, grafting and amputation. We have 
shown that the mortality of tandir burns was greater 
than that of other burns. However, while our mortal-
ity rate was 4.4%, the two other studies have reported 
rates of 25% and 23.8%. The results of Emsen et al.’s 
study[13] contained no information as to mortality. The 
reason for our lower rate of mortality may be the fact 
that our study results cover the last two years, and the 
pre-hospital and hospital treatments of tandir burns are 
better than in earlier years. The low ratio of total body 
surface area among our cases might be another factor. 
This suggests that tandir injuries cause more serious 
and deeper burns than other types of burn injury. In 
patients with tandir burns, extensive burn injury and 
inadequate metabolic and hemodynamic resuscitation 
prior to reaching the burn unit may be important con-
tributors to the high mortality rate.

Tandir burns are a local burn problem specific to 
the eastern and southeastern regions of Turkey. These 
burns, resulting from victims falling into pit-shaped 
ovens and coming into direct contact with fire or 
pit walls with a mean temperature of approximately 
450°C, and thus having a high morbidity and mortality 
rate, are preventable. To this end, national education 
and change projects (methods of baking bread with 
other ovens) directed at regions where bread is baked 
with the tandir method must be implemented. Until 
these projects are implemented, it must not be forgot-
ten that the treatment of the victims before they reach 
the hospital must be carried out by experts and in the 
shortest time possible. 
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