
Introduction
The Viperidae family is responsible for most of the 

venomous snakebites in Anatolia. It is not always pos-
sible to diagnose venomous snake bites. Nonspecific 
findings are usually all that we can rely upon [1,2]. 
Toxicity symptoms may be local, such as edema, hy-
peremia, blisters, necrosis, lymphadenopathy, ecchy-
mosis or hematological, such as high white blood cell 
(WBC), neutrophilia, decrease in hemoglobin, throm-
bocytopenia, international normalized ratio (INR) 
elongation, and increase in creatine kinase (CK), tu-
mor necrosis factor alpha (TNFα), and lactate dehy-
drogenase (LDH) [1,4]. 

Antivenom therapy should be provided if hyper-
emia continues and/or edema does not regress. Hema-

tological follow-up along with local findings provide a 
clearer picture of the extent of envenomation and the 
treatment options. The initial signs of venomous snake 
bites in the blood are neutrophilia and leukocytosis. In 
addition, hemoglobin levels tend to increase before be-
ginning to decrease after 4–6 h [2].  After the immediate 
effects of the venom, WBC starts to decrease to normal 
levels. However, this decrease does not mean that the 
effects of the venom have been completely resolved. 

The co-occurrence of specific enzymes in the 
venom plays a specific role in the clinical appearance 
[2,4-6]. Hyaluronidase accelerates the dissemination 
of venom through the tissues. Another enzyme is phos-
pholipase A, which causes hemolysis by converting 
lecithin to lysolecitihin.  These proteolytic enzymes 

Development of osteomyelitis secondary to a snakebite: 
Case Report

Bilsev Ince, Zeynep Altuntas, Mehmet Dadaci

1Bauru Dental School
University of São Paulo
Bauru–SP, Brazil

2Araraquara Dental School
São Paulo State University
Araraquara-SP, Brazil

Received: February 05, 2012 
Accepted: February 29, 2012 
Arch Clin Exp Surg 2012;X: X-X
DOI: 10.5455/aces.20120229052919

Corresponding author
Érica Dorigatti de Avila
Departamento de Estomatologia 
da Faculdade de Odontologia de 
Bauru
Universidade de São Paulo (USP)
Avenida Alameda Octávio 
Pinheiro Brizola, 9-75, 17012-901 
Bauru–SP, Brasil
erica.fobusp@yahoo.com.br

Original Article

Increased of Langerhans Cells in Smokeless 
Tobacco-Associated Oral Mucosal Lesions

Érica Dorigatti de Ávila1, Rafael Scaf de Molon2, Melaine de Almeida Lawall1, Renata Bianco 
Consolaro1, Alberto Consolaro1

Abstract

Objective: To evaluate the changes in the number of Langerhans Cells (LC) observed in the epithelium of 
smokeless tobacco (SLT-induced) lesions. 
Methods: Microscopic sections from biopsies carried out in the buccal mucosa of twenty patients, who were 
chronic users of smokeless tobacco (SLT), were utilized. For the control group, twenty non-SLT users of SLT 
with normal mucosa were selected. The sections were studied with routine coloring and were immunostained 
for S-100, CD1a, Ki-67 and p63. These data were statistically analyzed by the Student’s t-test to investigate the 
differences in the expression of immune markers in normal mucosa and in SLT-induced leukoplakia lesions. 
Results: There was a significant difference in the immunolabeling of all markers between normal mucosa 
and SLT-induced lesions (p<0.001). The leukoplakia lesions in chronic SLT users demonstrated a significant 
increase in the number of Langerhans cells and in the absence of epithelial dysplasia. 
Conclusion: The increase in the number of these cells represents the initial stage of leukoplakia. 
Key words: Smokeless tobacco, leukoplakic lesions, cancer, langerhans cells, chewing tobacco.

Introduction

Among tobacco users, there is a false be-
lief that SLT is safe because it is not burned, 
which leads many people to quit cigarettes 
and start using SLT [1]. However, SLT con-
tains higher concentrations of nicotine than 
cigarettes and, in addition, nearly 30 carci-
nogenic substances, such as tobacco-specific 
N-nitrosamines (TSNA), which is formed 
during the aging process of the tobacco, [2-4] 
and which presents high carcinogenic poten-
tial. Moreover, because the tobacco has direct 

contact with the oral mucosa and creates a 
more alkaline environment, its products may 
even be more aggressive to tissue [5]. The 
percentage of SLT users is lower compared 
to cigarette users; however, usage is increasing 
among young individuals and it is therefore a 
significant and disturbing danger [6,7]. 

Initial studies on the effects of SLT on the 
oral mucosa demonstrated the formation of 
white lesions induced by chronic exposure to 
tobacco, characterized by epithelial thicken-
ing, increased vascularization, collagen altera-
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ABSTRACT 

The Viperidae family is responsible for most of the venomous snakebites in Anatolia. Toxicity symptoms may be local such 
as edema, hyperemia, blisters, necrosis, lymphadenopathy, and ecchymosis or hematological, including high white blood 
cell (WBC), neutrophilia, decrease in hemoglobin, thrombocytopenia, international normalized ratio (INR) elongation, and 
increase in creatine kinase (CK), tumor necrosis factor alpha (TNFα), and lactate dehydrogenase (LDH). Antivenom thera-
py should be provided if hyperemia continues and/or edema does not regress. Complications are very low in envenomation 
cases related to Viperidae bites with proper treatment and follow-up. Otherwise,  complications can progress to necrosis, 
acute renal failure, compartment syndrome, amputation, and death may be seen. However, no report in the literature has 
described osteomyelitis as a late complication of snakebite. In this study, we present an osteomyelitis case caused by 
snakebite culminating in amputation because of the inadequate treatment. 
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destroy the endothelium of the vessels at the snake bite 
location, and are responsible for causing hemorrhagic 
edema, blood leakage out of the vessel, and systemic 
bleeding [2]. 

Complications are very low in envenomation cases 
related to Viperidae bites with proper treatment and 
follow-up. Otherwise,  complications progressing to 
necrosis [5], acute renal failure [6], compartment syn-
drome [6-8], amputation [1,6-8], and even death [8] 
may be seen. 

In this study, we present an osteomyelitis case 
caused by snakebite culminating in amputation be-
cause of the inadequate treatment. 

Case Report
A 58-year-old female patient who had been bitten 

by a snake on her anterior left ankle 14 years ago pre-
sented to our department. Necrosis was formed in the 
bite zone. The open wound of the patient, who had not 
received any treatment at the time, closed secondarily 
in about 45 days. In the second year following the clo-
sure, the wound opened, but closed secondarily again. 
There were intermittent wound influx for 5 years and 
whenever the wound started to close, it opened again 
soon after. The patient has not got any other infection 
or open trauma history. In physical examination, it was 
seen that there was a granulated open wound sized 
4x2,5 cm and a secondary healing scar sized  8x7 cm 
around the open wound (Figure 1). The patient stated 
that she has been unable to walk and move her ankle for 
the last five years. Concerning the laboratory results, 
hemoglobin level was 11.3, WBC 9700 mm3, platelet 
320000 U/L, blood glucose 97, HbA1c 6.1. The patient 
did not have any additional disease (diabetes, ischemic 
arterial disease, etc.), except the standing open wound. 
Osteomyelitis of talus, calcaneus, 1-5 proximal  meta-
tarsal bones, distal tibia, and septic arthritis of tibiotalar 
joint were detected in two-way plain radiographs and 
contrast magnetic resonance imaging (MRI) (Figure 
2). The patient could not walk and was using a wheel-
chair. Bone scintigraphy was not performed  for diag-
nosis of osteomyelitis because osteomyelitis was clear 
in contrast MRI.

During the treatment, the patient was seen by with 
orthopedic clinicians. Osteomyelitis curettage was not 
performed because there was osteomyelitis in all bones 

in the distal half of the leg. The bones with osteomyeli-
tis were excised up to the healthy regions and closure of 
the stump was planned. 

The patient was operated under spinal anesthesia. 
Tibia and fibula were amputated below the knee and 
the stump was closed. The extremity was sent to pathol-
ogy. Chronic inflammatory reaction and bone osteo-
myelitis were detected in the pathology. 

After the surgery, the patient healed without any 
complications. 

Figure 1. Appearance of the foot.

Figure 2. MRI image of the foot.
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Discussion
This case study demonstrated that snakebites may 

cause osteomyelitis if the patient is not treated and fol-
lowed properly. Besides the lack of proper treatment, 
another reason for this complication is not referring to 
the hospital until osteomyelitis is formed. 

The enzymes found in the venom of snakes enter 
the blood together with the venom and are responsible 
for the clinical appearance [1,2,6,9]. Antivenom ther-
apy is important for regression of the clinical findings 
and healing without complications. Antivenom thera-
py should be provided if hyperemia continues and/or 
edema does not regress [9]. The initial signs of venom-
ous snake bites in the blood are neutrophilia and leuko-
cytosis. In addition, hemoglobin levels tend to increase 
before beginning to decrease after 4–6 h [2].  After the 
immediate effects of the venom, the WBC count starts 
to decrease to normal levels. However, this decrease 
does not mean that the effects of the venom have com-
pletely been resolved [9]. 

The most frequent complication (10%) is necrosis 
[5], but this percentage may decrease with adequate 
and timely antivenom therapy [2,9]. Timing and plan-
ning of the debridement change according to the locali-
zation of necrosis. Conservative debridement is more 
appropriate in areas such as the hand and fingers, which 
have rich in vascular-neural networks in regions howev-
er early debridement is recommended in areas such as 
leg and trunk [6] but it was also suggested to wait until 
the formation of a secondary infection [2,9]. 

In snakebite cases, the process, which starts with 
immediate antivenom therapy, should continue with 
reconstruction after cessation of envenomation symp-
toms. Secondary healing of necrosis, grafting or flap 
options for reconstruction may be considered. Cases 
without reconstruction may result in amputation 
[1,6-8].

The history of the patient revealed that symptoms 
related to the snakebite such as edema, hyperemia, ec-
chymosis, and necrosis were present. Despite the pres-
ence of snakebite related symptoms and a description 
of a snake as the animal that caused the injury, no an-
tivenom therapy was applied. The patient described 
that the local symptoms, except necrosis of the ankle, 
had disappeared in 2-3 weeks time. Secondary healing 

of the necrosis occurred in 1.5 months and an attack of 
acute osteomyelitis developed at the second year fol-
lowing the snakebite. The open wound and discharge 
was recurrent over the last 5 years, which indicates os-
teomyelitis formation. The history of patient is both 
very long-standing and subjective, but the detailed an-
amnesis of the patient indicates that the patient has not 
suffered any other infection or open trauma. 

Despite the presence of snakebite and envenoma-
tion symptoms, there was no information about the ge-
nus of the snake in the history of the patient. However, 
the snake is accepted as a member of Viperidae family 
since members of Viperidae family are frequently found 
in the region where the patient lives and the patient has 
not traveled to other areas.

In literature, there is no report of osteomyelitis as a 
late complication of snakebite. The possibility of pene-
tration of the venom into the bones is very low, because 
the teeth of the snake are quite short. However, necro-
sis caused by envenomation might induce the forma-
tion of an open wound, which might help the establish-
ment of pathogens in the bone. Therefore, first acute 
and then chronic osteomyelitis might develop because 
of the snakebite. 

In addition to the absence of antivenom therapy, 
appropriate debridement and antibiotic therapy for the 
necrosis had not been applied. Thus, microorganisms 
most probably settled and grew first on the necrosis 
area, then in the subcutaneous tissue and finally in the 
bone. Necrosis that formed on the skin caused osteo-
myelitis formation because of the lack of appropriate 
antibiotic therapy and debridement, which finally re-
sulted in the amputation of the leg. 

Appropriate treatment is important in snakebite 
cases. Complications leading to amputation may be 
seen in incomplete and / or improper treatments. Al-
though rare, snakebite cases that are not treated appro-
priately may cause osteomyelitis. 
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