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Abstract

Background: Venomous snake bites can cause symptoms like pain, swelling, and potential
systemic and limb-threatening complications such as compartment syndrome. The paper
discusses the role of orthopedic surgeons in managing severe cases where patients develop
compartment syndrome.

Case Presentation: Four children aged 10 months to 11 years were treated for venomous
snake bites at a public hospital. All bites were on their upper limbs, with the children bit-
ten in various home environments. Symptoms included pain, swelling, ecchymosis, and
drowsiness without hemodynamic instability. Antivenom was administered, and two chil-
dren required emergency fasciotomies due to developing compartment syndrome.
Fasciotomies were performed on two patients, involving multiple incisions to release pres-
sure in the hand and forearm compartments. In one patient, the incision extended to the
humerus due to swelling.

The two children who underwent fasciotomy experienced immediate relief, with reduced
pain, swelling, and paresthesia. One child developed hydrothorax, which was managed
with a drain. For patients without compartment syndrome, neurovascular assessments
showed improvement after antivenom treatment. The patients remained in the PICU for
2- 7 days and, when stable, were transferred to the pediatric department. No major compli-
cations were noted except for the hydrothorax.

Conclusion: The diagnosis of snake envenomation is based on history, clinical symptoms,
and laboratory tests. Treatment includes close monitoring and supportive care with an-

tivenom serum administration. Compartment syndrome is a potential complication, and

= A

Corresponding Vasiliki Chatziravdeli
author v.chatziravdeli@gmail.com

19



AJH

Chatziravdeli V, et al. AOTH. 2025;76(3): 19-25

high vigilance is warranted. Early detection and management are crucial for successful

recovery.

Viper bites in children require prompt and thorough management. The involvement of an

orthopedic surgeon is key to preventing severe outcomes and preserving limb function.

Viper bite; Greece; children; compartment syndrome; antivenom

Introduction

Eight venomous snake species can be found in
Greece, and the most common of these species are
members of the Viperidae family. Vipera ammodytes
is considered the most dangerous because its ven-
om is highly cytotoxic and neurotoxic, and can be
found throughout the country. Montivipera xan-
thina (Ottoman viper) is the largest viper species
found in the region and has highly toxic venom.*?
Approximately 200 people are bitten every year,
but only 6 people died from 2000-2014 (Hellen-
ic Statistical Authority-ELSTAT data). The most
common symptoms include two symmetrical bite
marks, pain, local edema, ecchymosis, dizziness,
nausea, vomiting, and regional lymph node en-
largement.> Complications include blister for-
mation on the skin due to swelling and necrosis,
compartment syndrome, respiratory distress, pal-
pitations, and syncope.? In this context, the role
of the orthopedic surgeon consists of close assess-
ment of the neurovascular status of the affected
limb and prompt treatment via surgical fascioto-
mies in the event of compartment syndrome.

CASE1

A 2-year-old child presented in the emergency de-
partment with a painful and swollen right hand.
The parents reported hearing the child suddenly
crying while playing in his room without any his-
tory of a fall or other trauma. While screening the
room, they found a viper between the child’s toys.
During clinical examination, distinct fang marks
were found in the child’s right index finger (Fig.
1la). The patient was hemodynamically stable,
with swelling, ecchymosis, and pain in his right

hand. He was started on intravenous (IV) fluids
and antibiotics, and the arm was immobilized in
a conventional splint with non-restricting band-
aging. Tetanus prophylaxis was covered by his
prior inoculation. He was moved to the pediatric
intensive care unit (PICU), where he received an-
tivenom serum. Respiratory, cardiovascular, and
renal function were closely monitored, along with
electrolyte balance and coagulation. The limb
was slightly elevated, and hourly checks were
performed regarding oedema progression, pain
in passive stretching of the hand, paresthesia,
tightness of the hand compartments, and perfu-
sion. Two hours later, the child developed com-
partment syndrome of the right hand, with excess
swelling, pain in passive movement, and extreme
tension of the hand, and emergency fasciotomies
were performed. Two dorsal hand incisions be-
tween the second and fourth metacarpal were
made, and three volar incisions, one releasing the
carpal tunnel, one over the thenar, and one over
the hypothenar, and all hand compartments were
released (Fig. 1b). The limb’s neurovascular sta-
tus improved over the following days, the swell-
ing and tension subsided, and the incisions were
sutured 3 days later, without signs of infection.
Full recovery of hand function was noted without
any residual deficit, and the child was discharged
after 10 days.

CASE 2

An 11-year-old boy was transferred to our hospi-
tal from a summer camp because he was bitten by
a venomous snake on the right hand while play-
ing outdoors. On arrival, he was hemodynamical-
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Figure 1: a. Distinctive bite marks in the right index and excess swelling of the hand before compartment release, b.
Dorsal fasciotomies of the hand over the second and fourth metacarpals for the release of the interosseous hand com-

partments

ly stable, the affected arm was immobilized with a
non-constricting splint, and there were distinctive
bite marks on the dorsum of his hand. The hand
was painful, bruised, and swollen. He was started
on IV fluids and electrolytes, antibiotics, received
tetanus prophylaxis, and was transferred to the
PICU. There, he received antivenom serum un-
der close monitoring without any adverse events.
Serial clinical examinations demonstrated deteri-
oration of the limb’s neurovascular status, with
increased swelling and ecchymosis of the right
hand up to the forearm and humerus, and the pa-
tient developed paresthesia in the median nerve
distribution. Emergency fasciotomies were per-
formed 8 hours after presentation. The decision
was based on clinical signs of paresthesia in the
median nerve distribution, excess edema, extreme
tension, and pain in passive muscle stretching.
Surgical release of the hand compartments in-
cluded two dorsal incisions between the second
and fourth metacarpals for the release of the inter-
osseous compartments, one volar incision in the
thenar area (thenar and adductor compartment),
one in the hypothenar area (hypothenar compart-

ment), and one for carpal tunnel release. The four
forearm compartments were released by one vol-
ar incision and one dorsal incision. The volar inci-
sion in the forearm was extended to the humerus,
releasing the lacertus fibrosus and the humeral
compartments due to expansion of the swelling to
the humerus. Only the incision for carpal tunnel
release was sutured during the index operation,
and the rest were left open. Subcutaneous tissue
and muscles were bruised (Fig. 2).

There was immediate relief from pain, and the
edema subsided in three days. The skin incisions
were sutured uneventfully after three days, with
no signs of infection or muscle damage/necrosis.
Cardiovascular and renal function was stable,
without signs of rhabdomyolysis, but on the third
day of his hospitalization, the patient developed
hydrothorax, which was treated with a drain. He
remained in the PICU for seven days for close
monitoring and was later transferred to the pedi-
atric department after removal of the thoracosto-
my drain until his discharge. Full limb recovery
was observed, and the patient regained normal
sensation and pain-free full range of motion of the
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Figure 2: a. Bite marks in the dorsum of the hand, edema, ecchymosis, b. Intraoperative release of dorsal forearm com-
partments, with subcutaneous and muscle bruising, c. Dorsal skin incisions for hand and forearm fasciotomies

upper limb without any neurovascular deficit, a
week after the fasciotomies.

CASE 3

A 10-month-old child presented in the emergen-
cy department after being bitten by a venomous
snake on the wrist. The child was playing in an
outdoor plastic swimming pool and was bitten
on the wrist by a snake in the pool. On arrival,
the infant had drowsiness, with diminished re-
sponse to pain, and the right forearm was bruised
and swollen (Fig. 3). His vital signs were normal,
and supportive care was initiated, with IV fluids,
electrolytes, antibiotics and tetanus prophylaxis.
The arm was immobilized with a non-constricting
splint, and the child was moved to the PICU. Two
doses of antivenom serum were administered
without any adverse events, along with analge-
sia (paracetamol) and slight limb elevation. Grad-
ually, the child’s response to stimuli improved,
and the swelling was stable with improvement
during serial examinations. Because of his young

age, the main clinical signs observed were lack of
pain in passive muscle stretching, good capillary
refill, and gradual improvement of local edema
without excess tension of the hand and forearm.
Paresthesia could not be assessed because of his
young age. No surgical intervention was neces-
sary. Three days later, he was hemodynamical-
ly stable, alert, with normal response, and with
normal right arm function. He was moved to the
pediatric clinic until final discharge.

CASE 4

A 4-year-old girl was transferred to our hospital
for treatment and monitoring after being bitten in
the hand by a snake while playing in her back-
yard. On arrival, she was fully alert (Glasgow
Coma Scale 15/15), with normal vital signs, and
her right forearm was immobilized in a splint. She
had swelling and pain in her arm without pares-
thesia. She received supportive care, with IV fluid
and electrolyte administration, along with antibi-
otics and tetanus prophylaxis. She remained in the
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Figure 3: Bite marks on the volar part of the wrist and lo-
cal edema and ecchymosis of the child who did not require
fasciotomy

PICU for two days, where antivenom serum was
given. Serial hourly neurovascular examinations
demonstrated improvement of the limb’s status,
and no surgical intervention was necessary. After
antivenom serum administration and slight limb
elevation the swelling progression came to a halt
and gradually subsided. She was discharged from
the PICU two days later and stayed for monitor-
ing in the pediatric clinic for five more days until
final discharge. There were no systemic or local
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complications, and full arm function was recov-
ered.

Discussion

Viper bites in our region are not very uncommon.
According to the 2014 ELSTAT, 48 patients were
treated for snake envenomation. Even though ap-
proximately 200 people are bitten by vipers each
year, there were only 6 deaths from 2000 - 2014.
Snake venom is a complex mixture of proteins, pol-
ypeptides, and bioactive molecules with various
toxicities and pathophysiological effects. Snakes
from the Viperidae family mainly contain venom
with hematotoxic and cytotoxic effects.” No test
is available to date to detect which patients will
develop systemic envenomation, and diagnosis is
based on history, clinical symptoms, and labora-
tory tests. Treatment is based on the combination
of detailed history, clinical examination of the af-
fected extremity, and close monitoring of cardio-
vascular, respiratory, and renal function. Labora-
tory tests that include blood coagulation, creatine
kinase, electrolytes, urea, creatinine, and urine
excretion are paramount for preventing and treat-
ing severe complications such as coagulopathy
and rhabdomyolysis that could lead to renal fail-
ure.*” Our protocol for limb observation included
immobilization with a splint without constricting
bandaging, limb elevation after administration
of antivenom serum, hourly examination of the
extremity for oedema progression, ecchymosis,
blistering, pain in passive muscle stretching, and
paresthesia, in cases where the patient was old
enough to communicate objectively. Devices to
measure intercompartmental pressure were not
available in our hospital. In all cases, antivenom
serum for the most common viper species found
in our region was administered without any ad-
verse events. Reports on child envenomation in
the southern European region are scarce in the
literature. According to a systematic review by
Chippaux, the annual incidence in Europe was
7992, with only 4 deaths per annum. Children and
males were more affected, and immunotherapy
was administered in one in three patients, with
high geographical variability.®In a large series by
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Karabuva et al.’ of 160 children and adolescents,
56% were bitten in the upper limb, and 7.5% de-
veloped compartment syndrome. In their series,
only one child died after being bitten in the neck.
In another report from Claudet et al. '° that includ-
ed 83 children, being bitten on the upper extrem-
ity, intense initial pain, and high plasma glucose
levels were associated with more severe enveno-
mation. Small children seem to be more severely
affected, " and high vigilance for the development
of compartment syndrome is required beginning
at 6-60 hours after the bite.”” According to another
large series of 219 patients, children were more
susceptible to compartment syndrome than adults
were* and this finding should be considered when
treating pediatric cases of viper bites.
Conclusion

Viper bites in children may occur in various sit-
uations indoors and outdoors. Caretakers should
be aware of potential dangers during the warm
summer period, as snakes may be hiding in places
near households. In cases of snake envenomation,
prompt management is paramount for a success-
ful outcome. Supportive care is the mainstay of
treatment, along with antivenom serum, but cli-
nicians should be alert for the possibility of com-
partment syndrome. Early involvement of ortho-
pedic surgeons in assessing the affected extremity
is important for the timely recognition and man-
agement of compartment syndrome to maintain
limb function and prevent serious adverse events.
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