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CASE REPORT

Case report
A 27-year-old man arrived at the emergency department 
approximately 2 hours after a bite on the left wrist from a 
puff adder (Bitis arietans), complaining of severe pain and 
swelling extending into the left axilla. He was fully conscious; 
his airway was self-maintained, and no respiratory distress 
was present. Vital signs included a blood pressure of 149/56 
mmHg, pulse rate of 84 beats/minute, though the radial 
pulse was difficult to palpate. His respiratory rate was 16 
breaths per minute. 

On examination of the left arm, significant swelling was 
appreciated extending up to the axilla, with fang marks 
noted on the volar aspect of the wrist, and no necrotic areas. 
He had significant limitation to both active and passive 
movement of his fingers, wrist and elbow. The swelling was 
tense and tender, particularly in the hand and forearm. 

He was correctly diagnosed with painful progressive 
swelling (PPS) syndrome and after a dose of adrenalin 
as premedication, in anticipation of the possibility of 
anaphylaxis, four vials of polyvalent antivenom were 
administered and the arm was elevated. 

Laboratory investigations revealed thrombocytopenia and 
a slightly prolonged international normalised ratio (INR), 
demonstrating cross-over haemotoxicity. 

Twelve hours later, the swelling was stable but still tense, 
and the arm was still considered at risk for compartment 
syndrome due to severe pain and inability to move the 
joints. Fasciotomy was considered. Point-of-care ultrasound 

(POCUS) was performed to measure the subcutaneous 
and muscle compartments. It demonstrated subcutaneous 
tissue with increased echogenicity (in keeping with 
inflammation) and a thickness of 0.71 cm compared to 
0.31 cm on the unaffected limb. The muscle compartments 
measured 4.3 cm on the affected side compared to 4.1 cm 
on the unaffected limb. Doppler flow was present in major 
arteries and muscles on both sides. A diagnosis of “pseudo-
compartment syndrome” was thus made and an additional 
four vials of antivenom were administered. After 4 hours, 
repeat POCUS showed that the subcutaneous swelling was 
diminishing (0.68 cm) and on clinical examination, the 
upper arm and axillae were no longer swollen. Another two 
vials of antivenom were administered. 

A third scan performed 4 hours later showed further 
reduction of swelling in the subcutaneous compartment 
(0.62 cm) and resolution of the swelling up to the level of 
the elbow. The decision was made to administer a final two 
vials of antivenom. A total of 12 vials of antivenom were 
administered over a period of 12 hours. 

Twenty-four hours later, swelling was minimal. The 
subcutaneous tissue layer measured 0.47  cm. The patient 
was able to move all joints and the limb was no longer tense. 
Pain was easily controlled with oral analgesia. 

He was admitted to the ward for clinical monitoring for the 
development of late necrosis and progressive haematological 
abnormalities, which did not occur. He was discharged home 
with a fully functional arm after 4 days. 

Summary
Acute limb compartment syndrome can occur with cytotoxic snake envenomation. Ultrasound (US) assessment of the 
affected limb has been suggested as an adjunct to the administration of snakebite polyvalent antivenom to ameliorate the 
systemic and local effects. US may also aid in the diagnosis of compartment syndrome and the need for fasciotomy to 
prevent limb loss. This report presents an adult male who had severe soft tissue swelling from a puff adder bite to the wrist 
and highlights the use of US in assessing and monitoring the degree of swelling in subcutaneous and fascial compartments 
of the arm. This US monitoring in conjunction with frequent physical examination avoided the need for a fasciotomy and 
its attendant morbidity, resulting in complete resolution of the swelling and full recovery of limb function.
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Discussion
Venomous snakebites are common in Africa resulting in 
approximately 20 000 deaths per annum.1 It is estimated that 
> 7 000 amputations occur in Africa annually.1 Out of 176 
snake species found in Southern Africa, 20 are considered 
highly venomous and potentially lethal.2

Snake venom has three distinct pathophysiological 
effects: cytotoxic, neurotoxic and haemotoxic. However, 
some snake venoms have overlapping effects resulting in 
mixed clinical pictures.3 Cytotoxic envenomation is by far 
the most common clinical presentation, resulting in PPS and 
late tissue necrosis.4

Cytotoxic snake venom contains digestive enzymes 
(proteolytic enzymes, phospholipases) and other poly-
peptides that destroy tissues, including skeletal muscle. 
Tissue lysis increases capillary permeability resulting in 
local oedema, blistering, necrosis and gangrene. Southern 
African snakes responsible for bites which present as 
PPS syndrome are the spitting cobras (N. mossambica, N. 
nigricollis, N. nigricinta), Rinkhals and the large adders. 

Swelling results from the proximal spread of venom via 
lymphatic vessels. It usually begins within 30 minutes of the 
bite, becomes extensive, involving the entire limb and may 
extend into the torso. This clinical presentation is typical 
in adder bites. Lymph nodes are often enlarged and painful 
in the first 60 minutes. Typically, skin blisters with fluid or 
blood as well as large ecchymotic areas appear in the first 24 

Figure 1: Initial ultrasound comparison of the affected (left) vs unaffected (right) forearm: A) Muscle compartment of the 
affected forearm measuring 4.5 cm. B) Muscle compartment of the unaffected forearm measuring 4.1 cm. C) The subcutaneous 
tissue layer of the affected forearm measuring 0.71 cm. D) The subcutaneous tissue layer of the unaffected forearm measuring 
0.31 cm. 
S/C – subcutaneous layer, LT – left, RT – right, RAD – radius

Figure 2: Comparison of the left upper limb at A) presentation 
and B) at discharge
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hours. ‘Skip lesions’ are patches of necrosis characteristic in 
spitting cobra bites. Previously an unexplained phenomenon, 
many experts now believe them to simply be multiple bite 
sites. Extravasation of plasma may cause hypovolaemia in 
children. Skin necrosis and spontaneous sloughing occurs 
several days later. 

Controversy and misunderstanding exist with regard to 
the diagnosis and management of what is perceived as an 
acute limb compartment syndrome associated with severe 
cytotoxic envenomation.5 Envenomation from a cytotoxic 
species may present with signs apparently suggestive of 
compartment syndrome such as severe pain, tense swelling 
and reduced or absent movement of major and minor joints 
of the affected limb. Many of these patients undergo an 
unnecessary fasciotomy, due to the misdiagnosis of pseudo-
compartment syndrome as compartment syndrome.6 This 
results in delayed wound healing of the envenomated 
tissues, significant haemorrhage due to the associated 
haemotoxic effects (thrombocytopenia and increased INR), 
leading to increased morbidity with prolonged hospital stay 
and escalating costs. 

The incidence of true compartment syndrome in PPS 
syndrome is reported to be between 2 and 6% and the need 
for fasciotomy 1.2 and 6.3%.7,8 Many of these cases result 
from inappropriate first aid treatment such as tourniquet 
application.3

Clinical differentiation between PPS syndrome and true 
compartment syndrome is nearly impossible, however, the 
pathophysiology differs significantly. In snakebite, severe 
subcutaneous swelling is present (i.e., pseudo-compartment 
syndrome), which is completely different from the 
muscular compartment swelling of traumatic injuries (true 
compartment syndrome).5

By its very nature and activity, cytotoxic venom, when 
rarely injected directly into a muscle compartment may 
result in primary muscle destruction not reversible by 
fasciotomy, as demonstrated in animal studies.9

Rapid administration of the correct dose of antivenom 
reduces the severity of PPS syndrome and the progression 
of the pseudo-compartment syndrome, avoiding the need for 
fasciotomy and its accompanying issues. Late tissue necrosis 
can be treated with surgical debridement when appropriate. 

The use of POCUS, reported in observational studies, has 
demonstrated that the tense, painful, swelling resulting from 
cytotoxic envenomation affects mostly the subcutaneous 
space of the limb rather than the true muscle compartments.10 

The procedure is less painful and assists in assessing the 
level of tissue involvement, assisting in determining the 
need for antivenom or surgical intervention.10 Ultrasound 
assessment of the affected limb has been suggested as an 
alternative to direct compartment pressure assessment 
(e.g., Striker or similar devices) to diagnose pseudo-
compartment syndrome.8,10 Comparative measurements of 
the subcutaneous and muscle compartments in the affected 
vs unaffected limb can assist in guiding treatment strategies 
and preventing unnecessary fasciotomies.10

We propose that patients with PPS syndrome who de-
velop clinical features of compartment/pseudo-compartment 
syndrome may be assessed with POCUS in the absence of 
other methods to assess intra-compartmental pressure and 

the degree of subcutaneous swelling. A policy of active 
observation and clinical evaluation is preferred over 
aggressive early surgical intervention, such as fasciotomy, 
together with rational use of antivenom and limb elevation 
in severe PPS syndrome.6
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