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Poxvirus-induced angiogenesis after a thermal burn
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ABSTRACT

Orf (contagious ecthyma) is a zoonotic infection caused by a dermatotropic parapoxvirus that commonly infects
sheep, goats, and oxen. Parapoxviruses are transmitted to humans through contact with an infected animal or fom-
ites. Orf virus infections can induce ulceration, and papulonodular, pustular, or ecthymic lesions of the skin after
contact with an infected animal or contaminated fomite. Rarely, orf virus provokes extensive vasculo-endothelial
proliferation as a skin manifestation. Here, we present the case of an 8-year old female with poxvirus-induced vas-
cular angiogenesis that developed 10 days after a thermal burn. An 8-year-old female presented at our outpatient
clinic with red swellings and a yellow-brown crust on them. After a thermal burn with hot water, she went to a clinic
and the burn was dressed with nitrofurazone and covered for 2 days. When the dressing was removed after 2 days,
nodules were seen in the burnt areas. When the clinical findings were considered with the histopathological fea-
tures, a reactive vascular proliferation due to a viral agent was suspected. Following PCR, parapoxvirus ovis was
detected. Viral infections such as pox virus can trigger pyogenic granulomas or pyogenic granuloma-like vascular

angiogenesis. Infectious agents must be considered when dealing with pyogenic granuloma-like lesions.
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Orf (contagious ecthyma) is a zoonotic infection caused by a
dermatotropic parapoxvirus that commonly infects sheep,
goats, and oxen. Parapoxviruses are transmitted to humans
through contact with an infected animal or fomites." Orf virus
infections can induce ulceration, and papulonodular, pustular,
or ecthymic lesions of the skin after contact with an infected
animal or contaminated fomite. The incubation period is
7 days." 2 Subsequently, an erythematous nodule develops
that goes on to ulcerate and heals with a firm necrotic crust.
An iris-like lesion can develop with a red centre, white middle
ring, and erythematous periphery. The lesions heal slowly over
several weeks usually without scarring, unless there has been
secondary infection.®

Rarely, orf virus provokes extensive vasculo-endothelial
proliferation as a skin manifestation.

Here, we present the case of an 8-year old female with pox-
virus-induced vascular angiogenesis that developed 10 days
after a thermal burn.

CASE

An 8-year-old female presented at our outpatient clinic
with red swellings and a yellow-brown crust on them. After a

burn, orf, piyogenic granuloma, pox virus, vascular angiogenesis.

thermal burn with hot water, she went to a clinic and the burn
was dressed with nitrofurazone and covered for 2 days. When
the dressing was removed after 2 days, nodules were seen in
the burnt areas.

On examination of the left arm, granulomatous yellow-
brown infiltrated nodules with an erythematous eroded base-
ment were seen. The nodules ranged in size from 5 x 3 to
2 x 1 cm (Fig. 1). There was no regional lymphadenopathy
and the rest of physical and systemic examination was nor-
mal. A punch biopsy was taken from a lesion at the left
wrist. Histopathologically, the biopsy was interpreted as a
pyogenic granuloma in a different pathology department.
When the biopsy was sent to us for consultation, the histo-
pathological examination revealed massive capillary prolifera-
tion in an oedematous dermis (Fig.2). The overlying
epidermis contained keratinocytes with pale cytoplasm and a
parakeratotic crust within the stratum corneum. When the
clinical findings were considered with the histopathological
features, a reactive vascular proliferation due to a viral agent
was suspected. Following PCR, parapoxvirus ovis was
detected (Fig. 3).

Since the lesion was dressed with nitrofurazone and cov-
ered for 2 days, we first considered allergic contact dermatitis
and a secondary infection and started treatment with amoxicil-
lin clavulonic acid 625 mg bid and chloroquine-diflucortolone
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Figure 1. (a, b) Clinical photographs of the initial lesion and (c,
d) 6 weeks later.

valerate bid. After the histopathology showed a pyogenic
granuloma, we started silver nitrate. After 2 weeks, the lesion
started to heal. Six weeks later, only post-lesional pigmenta-
tion was observed. First, we thought that the lesions had
regressed because of the treatment, but after the PCR result
we realised that the regression was spontaneous.

DISCUSSION

Our patient visited an outpatient clinic with red swelling after a
thermal burn. The initial biopsy was interpreted as a pyogenic
granuloma. Parapoxvirus ovis (Orf virus) is an Orthopoxvirus.
Analysis of the parapoxvirus genes has shown that viral vascu-
lar endothelial growth factor E (VEGF-E) stimulates angiogene-
sis in the skin, without the side effects seen with cellular
VEGF-A.2 These molecules mediate endothelial cell prolifera-
tion, vascular permeability, angiogenesis, and lymphangiogene-
sis via the endothelial cell receptors VEGFR-1 (Flt1), -2 (KDRy
Flk1), and -3 (Flt4). The VEGF-like protein of orf virus strain
NZ2 (ORFV2-VEGF) is most closely related in primary structure
to VEGF.*

Vascular endothelial growth factor (VEGF or VEGF-A) plays a
pivotal role in the regulation of normal and pathological angio-
genesis.* VEGF-E is a potent angiogenic factor with a bioactivity
similar to that of VEGF-A; i.e. in vivo, it induced tissue-factor
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Figure 2. Massive capillary proliferation in oedematous der-
mis, with replacement of the dermal collagen fibres. Note the
acanthotic epidermis with parakeratotic crust (a, HEx40; b, HE
x200).

(TF) expression, the proliferation, migration, and sprouting of
cultured vascular endothelial cells, and angiogenesis.*

Orf virus causes pyogenic granuloma-like lesions, which are
characterised histopathologically by massive capillary prolifera-
tion and dilation. Our patient’s first biopsy was interpreted as a
pyogenic granuloma. There are similar reported cases.®'° De
Kaminsky et al.° reported multiple piyogenic granulomas in a
15 month old girl burned with boiling milk. Bozkurt et al.®
described a 2-year-old boy with multiple pyogenic granulomas
in an area burned with hot milk. Aliagaoglu et al.” reported
pyogenic granulomas with multiple and satellite involvement
after a burn in a 5-year-old child. Ceyhan et al.® reported an
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Figure 3. Orf virus was detected in these lesions by PCR. (a) PCR of orthopox viruses negative, (b) PCR of Orf virus positive, and

(c) PCR of parapox viruses negative.

Table 1. Pyogenic granulomas after burn and infectious diseases

The time
Year Age and sex Cause of Burn lesions ocur Healing time  Treatment
De Kaminsky et al.° 1978 15- month-old girl Boiling milk 1 week - Electrocoagulation
after burn
Momeni et al.® 1995 1.5-year-old boy Boiling milk 2 weeks 3 weeks Spontaneously
after burn
5-year-old girl Boiling milk 2 weeks 3 weeks Spontaneously
after burn
35-year-old woman Boiling milk Unknown 4 weeks Spontaneously
Ceyhan et al.® 1997 18-month-old girl Boiling milk 1 week - Excision
after burn
Aliagaoglu et al.” 2006 5-year-old girl Unknown 15 days - Excision
after burn
Bozkurt et al.® 2006 2-year-old boy Boiling milk - - Excision
Ceyhan et al.™® 2007 17-month-old boy Boiling water 2 weeks 12 weeks Oral erythromycin,
after burn 40 mg/kg four times daily,
8 weeks
Albayrak et al."! 2012 5-year-old boy Boiling water 8 days 10 weeks Oral erythromycin, 250 mg
after burn four times daily, 10 weeks
El Hayderi et al.'? 2013 52-year-old woman After labial - 15 days Treatment with valaciclovir
herpes (1000 mg, thrice daily for
15 days
Midilli K'® 2013 11 males (mean age 37)  Unknown - 6 weeks 2 patients died (added

2 females in a burn unit

pseudomonas and
acinetobacter infections).
Other patients healed
spontaneously

18-month-old girl with multiple pyogenic granulomas following
a second-degree burn. Momeni et al.® reported three patients:
a 1.5-year-old male, 5-year-old female, and 35-year-old
female; all three had second-degree burns over their face and
trunk caused by hot milk. Ceyhan et al.’® reported multiple
eruptive pyogenic granulomas in a 17-month-old male that
developed on burned skin. In our opinion if PCR had been
done in these cases, orf virus might have been seen. They
have similar clinical appearance with our case. Albayrak et al."’
reported bacillery angiomatosis in a burn; bacillery angiomato-
sis can also cause pyogenic granuloma-like lesions.

A pyogenic granuloma or lobular capillary haemangioma is a
vascular tumour. They are common in children, but can occur
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at any age.®'° A pyogenic granuloma usually presents as a
solitary, red, rapidly growing papule or nodule and they are
generally seen on the hands, forearms, face, or at sites of
trauma. Trauma, chronic irritation, some drugs, and pregnancy
can trigger a pyogenic granuloma.®°

El Hayderi et al.'® reported a pyogenic granuloma after
HSV-1 infection. Midilli et al.'® reported a nosocomial outbreak
of disseminated orf infection in a burn unit.

Lee and Lynde have suggested that bacterial microorgan-
isms, including Bartonella spp., play a role in pathogenesis of
PG, based on the similar clinical and histological features
between PG and bacillus angiomatosis.'* Albayrak et al.'!
reported pyogenic granuloma like lesions caused by bacillary
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angiomatosis (BA). El Haydari et al.'? reported pyogenic granu-

loma like lesions after herpes virus infection. Similar to our
case Midilli K et al.'® reported multiple piyogenic granulomas
in 13 patients in a burn unit. These cases show that different
infectious agents may cause piyogenic granuloma like lesions
(Table 1).

In conclusion, wound healing in a burned area can trigger a
pyogenic granuloma. In the burned area, local immunosuppres-
sion occurs, which can alter the response to infectious agents.
In addition, viral infections such as pox virus can trigger pyo-
genic granulomas or pyogenic granuloma-like vascular angio-
genesis. Infectious agents must be considered when dealing
with pyogenic granuloma-like lesions. This is a rare and inter-
esting condition, so we decided to report this case.
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