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Anthrax, caused by the spore-forming bacterium
Bacillus anthracis, is rarely seen in industrial
nations but is common in developing countries.
Cutaneous anthrax (CA), the most common form of
the disease, accounts for 95% of cases and usu-
ally develops on exposed sites. This study reviews
the clinical and laboratory findings of 21 patients
diagnosed with CA during 2 separate epidemics in
the Van region of Turkey. All patients had a history
of direct contact with infected cattle. The patients,
aged 1.5 to 64 years, included 13 females and 
8 males. Of the patients, 9 were 15 years or
younger. Skin lesions were localized on the hands
and fingers in 15 patients, on the face in 
3 patients, on the face and finger in 1 patient, on
the chest and finger in 1 patient, and on the eyelid
in 1 patient. Gram-positive bacillus were noted on
Gram stains of material obtained from skin lesions
in 2 patients. All but one patient was successfully
treated with penicillin; the unresponsive patient
was treated with cefuroxime and required plastic
reconstructive surgery because of a skin defect on
the eyelid.

Anthrax is caused by the spore-forming bac-
terium Bacillus anthracis. Cutaneous anthrax
(CA), the most common form of the disease,

accounts for 95% of cases and usually develops on
exposed sites.1 Although a rare disease in developed
countries, CA remains an occupational hazard for
herdsmen and workers who have direct contact with
infected animals or who process animal hides, hair,
wool, and bone and bone products in developing parts
of the world.1,2 Epizootic and enzootic anthrax have
long been a problem in Iran, Pakistan, Sudan, and
Turkey. Consequently, animal products, particularly

goat hair, imported from these areas are likely to be
contaminated.3 The cases of CA or those associated
with anthrax complications have been reported
previously from different regions of Turkey.4-13 In this
study, we review the clinical and laboratory findings
of 21 cases of CA.

Case Reports
This study included 21 cases of CA (Table) in the
Van region in Eastern Turkey during two 1998 epi-
demics, one in September that included 8 cases
(group 1) and another in July that included 13 cases
(group 2). The patients in group 1 consisted of 
2 neighboring families. There was a history of direct
contact with a dying cow (presumably suffering from
anthrax) and ingestion of meat from this animal.
The patients in group 2 consisted of 3 neighboring
families and 3 patients who were living in the same
region. There was also a history of contact with a
dying animal among all patients in group 2. Of the
21 patients, there were 13 females and 8 males. The
patients ranged in age from 1.5 to 64 years; 9 patients
were 15 years or younger.

In group 1 (Figure 1 through Figure 6), lesions
were localized on the face in 3 cases (patients 1, 2,
and 6), on the fingers in 3 other cases (patients 3, 5,
and 7), on the chest and finger in 1 case (patient 4),
and on the face and fingers in 1 case (patient 8). In
group 2, the lesions were localized on the hands
and/or fingers in all cases except for one (patient 21)
where the lesion was on the eyelid.

Three of the 8 cases in group 1 (patients 1, 2, and
6) received treatment and follow-up care at Yüzüncü
Yil University School of Medicine, and 5 cases
(patients 3, 4, 5, 7, and 8) were treated in Van State
Hospital. In group 2, all but one case (patient 21)
were treated on an outpatient basis.

Routine blood analysis, peripheral blood smear,
erythrocyte sedimentation rate, and blood culture
analysis were performed in all patients in group 1. In
addition, Gram staining and lesion cultures were per-
formed in patients 1 and 2. Hemoglobin levels were
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normal in all patients studied. There was leukocyto-
sis in 4 cases (patients 1, 2, 4, and 5), and the
erythrocyte sedimentation rate was high in all cases
except for patient 2. None of the patients had a pos-
itive blood culture. In 2 patients, cultures obtained
from lesions were negative, but gram-positive bacil-
lus were noted on Gram staining. Laboratory inves-
tigations could not be performed in the patients in
group 2 because the state hospital had inadequate
technical capabilities.

All patients, except for patient 21, were success-
fully treated with penicillin for 10 days. Patient 
21 was unresponsive to penicillin but was success-
fully treated with cefuroxime sodium and with

prednisolon (250 mg/d for 3 days) to treat severe
periorbital edema.

Comment
Human cases of anthrax have been divided into 
2 groups: agricultural or industrial. Agricultural cases
result from direct contact with an animal dying from
anthrax. Industrial cases result from contact with
anthrax spores through contaminated raw materials
such as hides, goat hair, wool, and bones that are used
as part of a manufacturing process.1,3 Person-to-person
transmission does not occur.3 In the highly agricul-
tural region of Turkey, epidemic cases of human
anthrax are usually caused by direct contact with

Figure 1. A black necrotic central eschar surrounded by hyperemia on the left cheek (A) and extensive edema on
the left side of neck (B)(patient 1).

A B

Figure 2. A mildly necrotic central eschar surrounded by hyperemia and vesicles 2�3 cm in diameter on the infe-
rior region of chin (A) and bilateral extensive edema on the submandibular region (B)(patient 2). 

A B

Figure not available online Figure not available online

Figure not available online
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animals infected with anthrax. This region experi-
enced 3 prior epidemics of anthrax (mean 6–8 cases
in each epidemic). In all past and present cases in our
region, the disease occurred because of direct contact
with infected or dead animals.

CA accounts for more than 95% of cases of
anthrax.1,3 Subcutaneously inoculated anthrax
spores grow rapidly, producing organisms that
release toxins, which account for the marked
brawny edema and tissue necrosis.3,14 The infection
begins as a small papule that is often pruritic. The
papule enlarges and, within 24 to 48 hours, develops

into an ulcer surrounded by vesicles. A characteris-
tic black necrotic central eschar develops later.
Edema is often striking, particularly with facial
lesions. More than 90% of cases occur on exposed
areas such as the arms, hands, face, and neck.3 In our
series, the localization of lesions, which are painless,
were on the face in 3 patients; on the face and fin-
ger in 1 patient, on the chest and finger in another
patient, on the right eyelid in the last patient. The
lesions were localized on the hands and/or fingers in
the remaining 15 patients. In addition, extensive
edema was noted in 3 patients with facial lesions

Figure 3. A necrotic lesion surrounded by hyperemia
2�1 cm in diameter on the dorsal face of the first finger
of the left hand (patient 3).

Figure 4. A necrotic lesion surrounded by hyperemia
3�8 cm in diameter with extensive edema on the dorsal
face of the third finger of the left hand (patient 4).

Figure 6. A black necrotic central eschar surrounded by
vesicles 2�2 cm in diameter on the anterior region of
the left auricle (patient 8).

Figure 5. Necrotic lesions surrounded by hyperemia
0.5�0.5 cm and 1.5�1.5 cm in diameters on the dorsal
surfaces of the second and third fingers of the right
hand, respectively (patient 7).
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(patients 1, 2, and 21), which supports the findings
in the current literature.

Aside from CA, there also have been reports of
inhalation anthrax, hemorrhagic mediastinitis, sep-
ticemia, meningitis, and fatal meningoencephalitis.3,15

In addition, oropharyngeal anthrax and gastrointesti-
nal anthrax following ingestion of grossly contami-
nated undercooked meat have been reported.3,15 In
patients in group 1, there was a history of eating con-
taminated meat, although none had gastrointestinal
system involvement because the contaminated meat
was probably well cooked. 

In the diagnosis of CA, anthrax bacilli are easily
identified from Gram-stain smears and cultures of
vesicular fluid.3 Enzyme-linked immunosorbent assay
and electrophoretic immunotransblot also are used in
the diagnosis.16 In 2 patients, cultures obtained from
lesions were found negative, but gram-positive bacil-
lus were noted on Gram staining. The differential
diagnosis of CA includes bovine pustular stomatitis,
plague, and tularemia.3,14

In the treatment of CA, local surgery is con-
traindicated. Although the first choice of drug is peni-
cillin in antibiotic therapy, cases of penicillin resistant
have been reported.3,17,18 Erythromycin, tetracycline,
and chloramphenicol are effective alternative drugs in
penicillin-sensitive patients.3 Doganay and Aydin9

tested 22 Bacillus anthracis isolates for susceptibility to
27 antimicrobial agents by agar dilution. All isolates
were sensitive to penicillin and did not produce 
�-lactamase. Although all isolates were sensitive to
cefazolin, cephalothin, cephradine, and cefoperazone,
resistance ratios differed with cefuroxime, cefotaxime,
ceftizoxime, ceftriaxone, and ceftazidime. 

Control of CA in humans ultimately depends
upon control of the disease in animals. Animals dying
of anthrax should be buried or cremated, and any
person with possible exposure to anthrax should be
vaccinated.3 In industrialized countries, the zoonotic
disease anthrax has been virtually eradicated because
of effective public health measures such as animal
vaccination and quality control of animal products.
In developing countries, however, anthrax remains
an occupational hazard for herdsmen and workers
who have direct contact with infected animals or
who process animal hides, hair, wool, and bone and
bone products.2
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