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Abstract

Introduction: Anthrax is a zoonotic disease caused by Bacillus anthracis spores. Cutaneous form is
the most common and the least fatal form of the disease, however the disease is uncommon in Eu-
rope and U.S. and the reports in the literature are mostly case reports for upper extremity. Case
Series: 7 patients, who were treated between 1999 and 2015 in our clinic with the diagnosis of cu-
taneous anthrax in their upper extremity, were included to our study. 3 patients applied directly
to plastic surgery, others were consulted from the infectious disease clinics. Reconstructions were
done with skin grafts or secondarily. Discussion: Anthrax causes cutaneous, gastrointestinal and
inhalation forms of the disease. Despite being very rare in Europe and US, in Turkey there are
many reported anthrax cases. However, cutaneous anthrax of upper extremity is reported rarely
in the literature. Painless papule and vesicles are well defined as clinical findings. In anthrax, the
excision of skin lesions or biopsies is contraindicated because of the risk of systemic spread. Con-
clusion: Despite cutaneous anthrax of the hand and upper extremity is very rare, the diagnosis is
easy because of the typical presentation and history. Once the definitive diagnosis is set, the
treatment is effortless with the antibiotherapy and first steps of the reconstruction ladder.

Keywords

Anthrax, Cutaneous Anthrax, Hand, Upper Extremity

1. Introduction

Anthrax is a zoonotic disease caused by Bacillus anthracis spores. B. anthracis is gram positive, aerobic and
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spore-forming rod [1] [2]. It causes cutaneous, gastrointestinal and inhalation forms of the disease in human who
had an infected animal contact. Cutaneous form is the most common and the least fatal form of the disease and it
emerges due to the anthrax spores that enter the skin from scratches and wounds. It is common in developing
countries, uncommon in Europe and U.S. and the reports in the literature are mostly case reports [3] [4]. It is
aimed to present our anthrax series and the disease’s clinical presentations.

2. Case Series

7 patients, who were treated between 1999 and 2015 in our clinic with the diagnosis of cutaneous anthrax in
their upper extremity were included to our study and evaluated retrospectively. All patients got the diagnosis by
bacteriological examination. Patients were classified according to their age, sex, profession, history, lesion loca-
lization and treatment (Table 1). 3 patients applied directly to plastic surgery, others were consulted from the
infectious disease clinics. 1 female and 6 male patients’ mean age was 44.2. 4 patients were professional butch-
ers and other 3 patients had an anamnesis of animal contact. 4 patients’ defects were reconstructed with split
thickness skin graft (STSG). 2 patients’ defects were reconstructed with full thickness skin graft (FTSG). 2 pa-
tients” wounds were healed secondarily. Ethics approval for the study was obtained from the local ethics com-
mittee.

Case 1:

51-year-old male, farmer patient was admitted to plastic surgery clinics directly. He had skin necrosis over the
dorsum of the hand (Figure 1). After the ciprofloxacin treatment, had started by infection diseases, surgical de-
bridement was applied and the defect was reconstructed with split thickness skin graft (Figure 2 and Figure 3).

Table 1. Patients’ characteristics.

Profession & Clinical Surgical

Age =2 History Lol 7o presentation Treatment SR

Case 1 51 Male Farmer & animal Hand dorsum Eschar STSG Recovered
contact

Case 2 33 Male Butcher Forearm Eschar STSG Recovered
Case 3 65 Female Animal contact Thumb Vesicle Secondary intention Recovered
Case 4 45 Male Butcher Forearm Eschar STSG Recovered
Case 5 45 Male Butcher Hand dorsum Papule & Eschar  Secondary intention Recovered
Case 6 30 Male Butcher Hand dorsum Eschar FTSG Recovered
Case 7 41 Male Farmer & animal Forearm Eschar FTSG Recovered

contact

Figure 1. Cutaneous anthrax of hand, the escar presentation of anthrax.

©



0. Akdag et al.

Figure 2. After debridement, intraoperative view.

Figure 3. Second month view of anthrax, reconstructed with STSG.

Case 2:

33-year-old male, butcher patient was referred to our clinic from infection diseases, after he had the suitable
antibiotherapy for anthrax (Figure 4). Necrotic tissues of the forearm were debrided surgically and the defect
was reconstructed with split thickness skin graft (Figure 5).

Case 3:

65-year-old female patient, who had an animal contact, was admitted to our clinics with a bullous formation
of her thumb (Figure 6). Bacteriological examinations were studied in order to confirm the anthrax suspicion.
After the antibiotherapy, the wound was healed by secondary intention (Figure 7).

3. Discussion

Anthrax was described by Heinrich Hermann Robert Koch in 1877. Anthrax causes cutaneous, gastrointestinal
and inhalation forms of the disease. Despite being very rare in Europe and US, in Turkey there are many re-
ported anthrax cases [5]. However, cutaneous anthrax of upper extremity is reported rarely in the literature. In
our case series, 7 patients with cutaneous anthrax with their upper extremity were presented. Despite painless
pruritic papule and animal exposure history is very typical for the diagnosis, the diagnosis of cutaneous anthrax
requires suspicion. Definitive diagnosis is set by gram stain and microbiological analysis of lesion [6]. Painless
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Figure 4. Forearm anthrax, before debridement of necrotic tissues.

Figure 5. STSG closure, the view of recovered anthrax infection after
reconstruction.

Figure 6. Bullous formation of cutaneous anthrax.



0. Akdag et al.

Figure 7. After antibiotherapy, recovered view with secondary
intention.

papule and vesicles are well defined as clinical findings. Coban et al. were presented a case with eschar tissue on
the dorsum of the hand. In our patients; papule, vesicle and eschar formations were the clinical presentations.
The most common presentation type was eschar tissue in our series.

Eschar tissue with edema is emerged later than the papule lesion because of the bacterial toxin. The lesions
are varied from 1 cm in diameter like an insect bite, to such big lesions that need a fasciotomy for the compart-
ment syndrome. In the eschar period, a possible compartment syndrome should be noted. After the eschar tissue
settled, it begins to divide, dry and loosen.

Because anthrax is mostly seen in endemic regions, many patients were recognized and treated before the
eschar period [7]. However most of our patients were presented with eschar tissue. We contribute this to the un-
developed awareness of patients about anthrax in Central Anatolia region because of not being an endemic re-
gion like Eastern Anatolia [7].

However the presentation is typical, combination with the patient history is crucial. In our series, 4 patients
were professional butchers, 2 patients were farmer and they had animal contact and also 1 patient had an animal
contact.

In anthrax, the excision of skin lesions or biopsies is contraindicated because of the risk of systemic spread [8].
For this reason, surgery is the preferred method of definitive cure only after the after antibiotic treatment. Also,
when a patient is presented with eschar tissue; it should be noted that often there is a viable tissue under the
eschar, so that the escharatomy shouldn’t be done very aggressively even if it seems very destructive.

Penicillin, ciprofloxacin and doxycycline are mainly used for the antibiotherapy [2]. Our patients were treated
in line with the infectious disease’s proposals either with penicillin or ciprofloxacin. Antibiotherapy reduces the
mortality from 20% to 1%.

In the literature, hand anthrax’s most common presentation region is the hand dorsum. Forearm and finger re-
gions are rarely reported. Our 3 of 7 patients were suffered from the hand dorsal region, 3 of them were affected
from the forearm and 1 patient had a vesicle in her thumb. Despite being related with the animal contact, the
grabbing side of the hand—the palm region—affected less commonly. Dogan et al. were explained this issue
with the palmar skin thickness and eccrine land protection of palmar side [9]. In our cases there weren’t any
palmar anthrax.

Tissue defects secondary to trauma, tumor and burn are frequently encountered in plastic surgery clinics. Yet,
anthrax rarely causes tissue defects and it mostly heals with antibiotherapy spontaneously [8]. Some cases may
need wide debridement due to the wide eschar tissue as in our patients (Patient 1, 2). If anthrax causes skin de-
fect, after antibiotherapy ad surgical debridement, the reconstruction of the tissue defect doesn’t differ from an
ordinary tissue defect. Surgeon should be considered the reconstruction ladder to reconstruct an anthrax defect.
Leaving the wound heal by the secondary healing, split thickness skin grafts, full thickness skin grafts and skin
flaps are the treatment options in anthrax. Our patients’ defects were reconstructed with secondary intention,

O,



0. Akdag et al.

split thickness skin grafts and full thickness skin grafts.

Despite cutaneous anthrax of the hand and upper extremity is very rare, the diagnosis is easy because of the

typical presentation and history. Once the definitive diagnosis is set, the treatment is effortless with the antibio-
therapy and first steps of the reconstruction ladder.
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