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ABSTRACT

Background Varicella is a common, usually self-limiting viral illness in children; however, severe and potentially
life-threatening complications can occur in immunocompromised hosts. Varicella gangrenosum is a rare
dermatological complication characterized by cutaneous necrosis and gangrene, with an estimated prevalence of 0.05—
0.16%. Early recognition is essential due to its rapid progression and associated morbidity.

Case Presentation: We report a case of a 10-year-old immunized female child with a history of treated pulmonary
tuberculosis who presented with a 15-day history of high-grade fever and progressive vesiculobullous rash. The lesions
evolved into multiple well-defined erythematous punched-out ulcers with overlying eschar, involving the trunk,
extremities, face, palms, and soles. There was a history of recent exposure to varicella through a sibling. The child
had multiple prior infections, suggesting an immunocompromised state. Clinical examination revealed febrile illness
with pallor and characteristic necrotic skin lesions without mucosal involvement.

Management and Outcome: The patient was managed conservatively with oral acyclovir, broad-spectrum
antibiotics, topical wound care, and supportive therapy, as inpatient admission was declined. The child showed
significant clinical improvement with healing of lesions and residual atrophic scarring.

Conclusion: Varicella gangrenosum, though rare, should be suspected in immunocompromised children presenting
with rapidly progressive necrotic skin lesions following varicella infection. Early diagnosis and prompt antiviral
therapy are crucial to prevent severe complications and improve outcomes.
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Introduction

Varicella (chickenpox), caused by the varicella-zoster
virus (VZV), is a highly contagious viral infection that
predominantly affects children. It is generally
considered a benign and self-limiting disease in
immunocompetent individuals, characterized by fever
and a pruritic vesicular rash with centripetal distribution.
Globally, varicella continues to contribute significantly
to pediatric morbidity, with millions of cases reported
annually, including a substantial burden in developing
countries such as India.[1]

Despite its typically mild course, varicella can lead to a
spectrum of complications ranging from secondary
bacterial infections of the skin to severe systemic
involvement such as pneumonia, encephalitis, and
disseminated disease.[2] Among the rare but serious
dermatological complications is varicella
gangrenosum, a condition characterized by necrosis of
the skin and underlying tissues following varicella
infection. This entity was first described by Hutchinson
in 1881 and remains an uncommon yet clinically
significant complication, with reported prevalence rates
between 0.05% and 0.16%.[3]

Varicella gangrenosum is broadly classified into three

types:

1. Moist gangrene, resulting from secondary bacterial
infection and characterized by rapidly progressive
necrotic ulcers;

2. Dry gangrene, associated with arterial thrombosis
leading to ischemic necrosis, particularly affecting
distal extremities;

3. Purpura fulminans, a severe form linked with
disseminated intravascular coagulation and high
mortality.

The pathogenesis of varicella gangrenosum is

multifactorial. In immunocompromised individuals,

impaired cell-mediated immunity allows extensive viral
replication and widespread epidermal damage. Varicella
disrupts the skin integrity, allowing invasion by
bacteria—most commonly Group A B-hemolytic

Streptococcus and Staphylococcus aureus—leading to

toxin-mediated tissue necrosis and gangrene.[4]

Given its rarity and potential severity, varicella

gangrenosum requires a high index of suspicion,

especially in children with compromised immunity
presenting with rapidly evolving necrotic skin lesions.
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Prompt initiation of antiviral therapy, appropriate
antibiotic coverage, and supportive care are essential to
prevent complications and ensure favorable outcomes.
Case Presentation

A 10-year-old female child presented to the outpatient
department with a 15-day history of fever and
progressive skin rash. The fever was high-grade,
intermittent, and associated with chills, without any
specific diurnal variation. It was partially relieved with
antipyretics. The illness began with the appearance of
vesicular lesions over the trunk, which gradually
increased in number and distribution over the next 5-7
days. These lesions subsequently evolved into multiple
well-defined erythematous, punched-out ulcers with
overlying blackish eschar, associated with intense
itching and a burning sensation. Over time, the lesions
spread to involve the upper and lower limbs, face, palms,
and soles. A significant epidemiological history of
exposure was present, as the child’s sibling had suffered
from chickenpox approximately one month prior to the
onset of symptoms. Application of traditional remedies
such as neem paste were attempted; however, there was
no clinical improvement.

Significant past history included multiple previous
hospitalizations for diarrhoea in infancy, pneumonia and
jaundice at five years, typhoid at eight, and a diagnosis
of pulmonary tuberculosis at nine, treated with six
months of anti-tubercular therapy completed five months
prior. She required hospitalization for pneumonia 20
days before this episode, highlighting a cumulative state
of compromised immunity.

On examination, the child appeared ill and mildly
irritable, pallor present, temperature was 38.5 °C with
normal vital signs. Dermatological examination revealed
multiple well-defined erythematous round to oval
punched out ulcers measuring around 1 X 1 cm to 3 x 4
cm, covered with eschar. Multiple, well defined,
umblicated vesicles on erythematous
background.(Figure 1) The lesions were present
predominantly on the flexural and extensor aspect of
lower limb, upper limb, and trunk involving face, palms
and soles. No mucosal lesions were noticed. Respiratory
examination revealed bilateral air entry with right-sided
crepitations; other systemic findings were unremarkable.
Cardiovascular, abdominal, and neurological
examinations were unremarkable.Based on the clinical
presentation, a provisional diagnosis of complicated
varicella infection with necrotizing cutaneous
involvement was considered. Differential diagnoses
included ecthyma gangrenosum, pyoderma
gangrenosum, and varicella gangrenosum. Table 1
summarizes salient distinguishing features. Laboratory
evaluation showed anaemia (hemoglobin 10.2 g/dl) with
normal hepatic, renal, and coagulation parameters. Viral
markers were negative. Notably, both blood and pus
cultures showed no growth. Tzanck smear demonstrated
multi-nucleated giant cells (Figure 2) while 4 mm punch
biopsy from eschar shows ballooning degeneration with

apoptotic keratinocytes with neutrophils collection in
epidermis and surrounding skin section shows steel grey
appearance with ballooning keratinocytes. (Figure 3)

The diagnosis of varicella gangrenosum (moist gangrene
type) was established on the basis of clinical history,
epidemiological context, positive cytology, and
histopathology. As inpatient care was declined by
parents, she was managed with oral acyclovir 400 mg
four times daily for 7 days, congruent with
recommended 20 mg/kg/dose for her weight (19 kg),
along with broad-spectrum antibiotics, antipyretics,
antihistamines, saline soaks, topical mupirocin, and
nutritional support per clinical guidelines. Parents were
strongly advised on warning signs warranting immediate
admission. The child demonstrated rapid clinical
improvement, and lesions healed with atrophic scarring.

=

Figure 1: Multiple well-defined erythematous round to
oval punched out ulcers measuring around 1 x 1 cm to 3
x 4 cm, covered with eschar (blue circle). Multiple, well
defined, umblicated vesicles on erythematous
background present over back (black circle).

-
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Figure 2: Tzanck smear showing multi-nucleated giant
cells
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Figure 3: 4 mm punch biopsy shows intraepidermal
vesicle (H & E, 10X)

Figure 4: On higher magnification (40x) shows
ballooning degeneration with apoptotic keratinocytes
with neutrophils collection in epidermis(black circle in
Figurel)

Figure 5: On higher magnification (40x), surrounding
skin section shows steel grey appearance with
ballooning keratinocytes. (blue circle in Figure 1)

Table 1 summarizes salient distinguishing features.
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Features Ecthyma Pyoderma | Varicella
gangrenosum gangrenos | gangrenosum
(EG) um (PG)

Nature Infectious Non- Complicatio
cutaneous infectious | n of varicella
manifestation, neutrophili | (chickenpox)
classically of | ¢ with
pseudomonas dermatosis | gangrenous
aeruginosa ; auto | necrosis of
septicaemia inflammat | skin/soft

ory. tissue.

Typical Immunocompr | Any age;

host omised, . peaks in Mostly
neutropenic; adults; .

’ AR children, but
haematological | association
malignancy. s: adults
> > reported;
burns inflammat .
risks:
ory bowel
. secondary
disease, .
- bacterial
inflammat | . .
infection,
oy immunodefic
arthritis, .
haematolo | 1€1CY severe
. varicella .
gical
disease.

Onset/evol | Painless Rapidly After

ution macule — | progressiv | varicella
hemorrhagic e, very | lesions
pustule — | painful (days)
necrotic  black | ulcer with | develop
eschar with | undermine | necrotic
violaceous halo | d ulcers/eschar
within  hours— | violaceous | ; may
days. edge; progress  to

pathergy necrotising
common fasciitis.

Distributio | Classically Legs most .

. . Over  prior

n gluteal/perineal | common; .

. . varicella
s axillae, | peri- L
extremities; can | stomal vesicles,
i L trunk/extrem
be anywhere. surgical o :
ities; sites
trauma
R prone to
sites; can
be secondary
infection.
anywhere

Systemic Frequently Systemic

signs sepsis; disease Toxic
bacteraemia association | appearance,
raises s; fever | sepsis,
mortality. variably possible DIC

present.

Microbiol | P. aeruginosa | Sterile (by | Primary

ogy most common; | definition); | varicella
others reported | cultures zoster  virus
(Gram- used to | infection
negatives, exclude with frequent
fungi). infection. bacterial
Blood/lesion superinfectio
cultures often n (GAS, S.
positive. aureus)

especially in
“moist
gangrene”
subtype.
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Histopatho | Septic Neutrophil | Necrosis of
logy vasculitis: ic skin/subcutis
bacterial dermatosis | ; in nec fasc
invasion of | : sterile | subtype—
vessel dense fascia
media/adventiti | neutrophils | necrosis,
a; thrombosis | ; mixed | thrombosis;
and dermal | leukocytoc | organisms
necrosis. Gram- | lastic per subtype
negative rods | vasculitis (bacteria) +
may be seen. may  be | varicella
present but | zoster virus
not changes
required. possible.
Discussion

Varicella is generally regarded as a benign, self-limiting
viral illness in children; however, its clinical course can
be significantly altered in the presence of
immunosuppression, leading to severe and atypical
manifestations. Among these, varicella gangrenosum
represents a rare but potentially life-threatening
complication characterized by progressive cutaneous
necrosis. The reported prevalence ranges between 0.05%
and 0.16%, underscoring its rarity but also the
importance of early recognition.[5] In the present case,
the child developed moist gangrene type varicella
gangrenosum, which is the most commonly described
subtype and is typically associated with secondary
bacterial infection. The pathophysiology involves
disruption of the epidermal barrier by varicella vesicles,
facilitating invasion by pathogenic organisms such as
Group A B-hemolytic Streptococcus, Staphylococcus
aureus, and occasionally Gram-negative organisms.
These bacteria produce exotoxins and proteolytic
enzymes that result in tissue necrosis and rapid
progression of lesions. Interestingly, similar to
previously reported cases, microbiological cultures in
our patient were sterile, which does not exclude the
diagnosis. Several authors, including Doshi et al., have
highlighted that negative cultures may occur due to prior
antibiotic exposure, extensive tissue necrosis limiting
viable organisms, or delays in  specimen
processing.[1,5,6] This emphasizes that the diagnosis of
varicella gangrenosum should be based on a composite
of clinical, cytological, and histopathological findings,
rather than microbiology alone.

A key predisposing factor in this case was the underlying
immunocompromised state, likely multifactorial in
origin. The child had a history of pulmonary
tuberculosis, recurrent infections, and possible
nutritional deficiencies, all of which contribute to
impaired  cell-mediated immunity. Literature
consistently demonstrates that immunosuppressed
children are at higher risk of severe varicella
complications, including necrotizing skin lesions, due to
inadequate viral clearance and increased susceptibility to
secondary infections. Similar associations have been
described in studies by Guedes et al., where severe

cutaneous  manifestations  were  reported in
immunocompromised hosts.[9]

The clinical evolution in this case—from vesicular
lesions to necrotic ulcers with eschar formation—is
consistent with previously reported patterns of varicella
gangrenosum. Doshi et al. described comparable
progression, with lesions initially appearing as vesicles
that rapidly undergo necrosis and ulceration.[1] The
widespread distribution of lesions involving the trunk,
extremities, and face further supports the diagnosis, as
varicella gangrenosum typically develops over pre-
existing varicella lesions and favors areas prone to
secondary infection.

Differentiating varicella gangrenosum from other
necrotizing  dermatoses is  critical.  Ecthyma
gangrenosum is  classically  associated ~ with
Pseudomonas aeruginosa septicemia and presents with
rapidly evolving necrotic lesions, often in neutropenic
patients. In contrast, pyoderma gangrenosum is a non-
infectious neutrophilic dermatosis characterized by
painful ulcers with undermined borders and is frequently
associated with systemic inflammatory conditions. In
our case, the presence of antecedent varicella infection,
characteristic vesicular lesions, and supportive cytology
and histopathology helped establish the diagnosis of
varicella gangrenosum. [7,8]

Histopathological findings in this case—namely
ballooning degeneration of keratinocytes, apoptotic
changes, and intraepidermal vesicle formation—are

classical for wvaricella infection and have been
consistently reported in the literature. The presence of
multinucleated giant cells on Tzanck smear further
supports the diagnosis. These findings are crucial,
particularly in cases with negative cultures, as they
provide definitive evidence of viral etiology.
Management of varicella gangrenosum requires a
multimodal approach, including antiviral therapy,
empirical broad-spectrum antibiotics, and supportive
care. Early initiation of acyclovir is considered the
cornerstone of treatment and has been shown to reduce
disease severity and complications, especially in high-
risk patients. In the present case, timely administration
of oral acyclovir, along with antibiotics and local wound
care, resulted in rapid clinical improvement. Similar
favorable outcomes have been reported in other case
studies when early antiviral therapy was instituted.
[7,8,9] Another notable aspect of this case is the
successful outpatient management, despite the severity
of lesions. While inpatient care is generally
recommended for such cases due to the risk of rapid
deterioration and systemic complications, this case
demonstrates that with careful monitoring, appropriate
therapy, and adequate caregiver education, outpatient
management may be feasible in selected situations.

This case also highlights the role of delayed healthcare
seeking and use of traditional remedies in worsening
disease progression. Early medical intervention could
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potentially have limited the severity of cutaneous
necrosis. Public health awareness regarding early
recognition of complications and timely medical care is
therefore essential, particularly in resource-limited
settings.

Conclusion

In conclusion, this case reinforces that varicella
gangrenosum, although rare, should be considered in any
child with rapidly progressive necrotic skin lesions
following varicella infection, particularly in the presence
of immunosuppression. Diagnosis should rely on clinical
judgment supported by cytological and histopathological
evidence, even in the absence of positive cultures. Early
initiation of antiviral therapy remains critical for
favorable outcomes.
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