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Systemic capillary leak syndrome, or the Clarkson syndrome, is an extremely rare condition
in which increased capillary permeability results in a massive shift of fluid into the
extravascular space. This is followed rapidly by hypotensive shock, haemoconcentration,
and, potentially, substantial oedema of the limbs resulting in an acute compartment
syndrome. It is important for orthopaedic surgeons to be aware of this syndrome as our
medical colleagues, who initially care for these patients, are less familiar with the diagnosis
and the need for emergency management of the associated compartment syndrome should
it develop. There have been fewer than 100 cases of this entity reported.
This case report is the first to describe the subsequent development of a compartment
syndrome in all four limbs. Clinical vigilance and continuous monitoring of
intracompartmental pressure is necessary in these patients in order to help reduce limbthreatening complications.

Systemic capillary leak syndrome is an
extremely rare condition in which increased
capillary permeability results in a massive
shift of fluid into the extravascular space,
leading to hypotensive shock, haemoconcentration, hypoalbuminaemia, and oedema of
the limbs.1 Since Clarkson et al1 first
described the syndrome in 1960, there have
been fewer than 100 cases reported worldwide. The aetiology is generally idiopathic,
although it can occur secondarily to a number
of other disorders. It is important for the
orthopaedic surgeon to recognise this condition, as a potential consequence is an acute
compartment syndrome, which has been
described in 14 previous cases. The compartment syndrome may be part of the initial presentation or may occur as a result of efforts of
resuscitation in an intensive care unit.
We describe the first case of systemic capillary leak syndrome with subsequent development of a compartment syndrome in all four
limbs and resulting neuromuscular deficits.

Case report
A 57-year-old male presented to the emergency
department with a history of fatigue, flu-like
symptoms and abdominal pain for approximately 36 hours, and mild bilateral calf pain
for one week. Two hours prior to presentation
he had experienced pre-syncopal episodes and
a rapid increase in pain and swelling of the

calves. In the preceding month, he had begun a
new routine, running on a treadmill for
30 minutes every other day. He denied using
steroids, other performance-enhancing drugs
or herbal supplements. His past medical history included gastro-oesophageal reflux and
hypercholesterolaemia, for which he was taking a statin.
On examination he was in hypotensive
shock and had clinical findings consistent with
bilateral compartment syndromes of the lower
legs. The initial laboratory findings included a
haemoglobin level of 220 g/l, a haematocrit of
0.62, a white blood cell count of 47.9 × 109/L,
albumin of 15 g/l, metabolic acidosis and acute
renal failure occurred secondary to acute tubular necrosis from rhabdomyolysis (creatine
kinase > 8000 U/l) and the nephrotoxic effects
of liberated myocyte components. A CTangiogram excluded an occlusive vascular
event. He was reviewed by the internal medicine and orthopaedic departments. Emergency
management included phlebotomy of 600 cc of
blood to reduce the hyperviscosity in order to
prevent an ischaemic event, as well as aggressive fluid resuscitation and bilateral four compartment fasciotomies of the lower legs.
The initial diagnosis was of a compartment
syndrome secondary to hyperviscosity due to
polycythaemia. The elevated white blood
count was thought to be the result of demargination. The initial differential diagnosis
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Table I. Clinical features of the systemic capillary leak syndrome
Flu-like prodrome: nausea, vomiting, abdominal pain, myalgia
Polydipsia
Dizziness
Hypotension
Generalised/extremity oedema (pitting or non-pitting)
Weight gain
Extremity pain/compartment syndrome/rhabdomyolysis
Pleural/pericardial effusion
Cerebral/pulmonary/macular/epiglottic oedema
Renal dysfunction/failure

Table II. Laboratory markers in the systemic
capillary leak syndrome
Polycythaemia/elevated haematocrit (> 55%)
Elevated white blood cell count
Low serum protein/albumin
Monoclonal immunoglobulinopathy
- IgG Kappa
- IgG Lambda
- IgA Lambda

included polycythaemia rubra vera, a physiological
increase in erythropoietin (e.g. hypoxic stress), an erythropoietin-producing tumour, other myeloproliferative disorders and the side effect of medication with a statin.
Despite aggressive fluid resuscitation, he remained
hypotensive requiring inotropes and pressors and was
transferred to the intensive care unit after the fasciotomies. Over the next several hours he developed compartment syndromes in both thighs and in the upper limbs as
resuscitative efforts intensified. All four limbs required
decompressive fasciotomies within 24 hours. Involvement
of the upper limbs helped to rule out a relative polycythaemia due to serum shifting into the musculature of the
lower limb from exercise. Vacuum-assisted closure dressings were placed on all four limbs to assist with control of
the oedema and in preparation for definitive closure of the
wounds. Haemodialysis was required due to refractory
metabolic acidosis and critical hyperkalaemia associated
with the acute renal failure. Pancultures, including blood,
sputum, urine, stool and intra-operative tissue samples
were analysed for aerobic, anaerobic, and atypical mycobacteria as well as for fungus and parasites. All samples
were negative. By the fourth day of admission, the
haematological parameters had returned to within normal
limits. A further irrigation and debridement was performed with closure of all the fasciotomy wounds. Only
the left volar forearm required split-thickness skin grafting. The left upper limb had residual deficits of the median
and ulnar nerves which improved with hand therapy. Following a course of musculoskeletal rehabilitation he now
functions near to baseline levels of activity.
Extensive medical and haematological investigation confirmed normal levels of erythropoietin and the absence of
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Table III. Differential diagnosis for the systemic capillary
leak syndrome
Idiopathic
Overwhelming sepsis
Dengue shock syndrome
Hereditary angio-oedema due to C1 esterase deficiency
Systemic marcocytosis
Chemotherapy
Lymphoma
Sezary syndrome
Carbon monoxide poisoning

the JAK2 marker for myeloproliferative disorders. Angiooedema and amyloidosis were also ruled out. The antinuclear antibody, anti-nuclear cytoplasmic antibody and
anti-glomerular basement membrane antibody were negative, and the levels of C1 and C3 esterase inhibitor were
normal. A positive monoclonal (lambda) immunoglobinopathy was present. Ultimately, the diagnosis of the systemic
capillary leak syndrome was confirmed, with secondary
compartment syndromes in all four limbs.

Discussion
The hallmark of the systemic capillary leak syndrome is the
triad of acute hypovolaemia, hypoalbuminaemia without
albuminuria and oedema of the limbs.1-9 Up to 70% of
intravascular fluid may shift rapidly into the interstitial
space, causing rapid and dramatic rises in the concentrations of marrow elements, which normalise one to four
days later when the interstitial fluid is recruited back into
the venules. The oedema of the limbs may be severe enough
to cause a compartment syndrome.
The syndrome has been described in previously
healthy patients ranging in age from three months to
68 years. It appears to have a male-to-female ratio of
1.4:1.2 It may occur as an isolated event, but typically
relapses. Hypovolaemic shock is a defining feature of the
condition. The potential clinical signs and symptoms are
shown in Table I, and the laboratory markers in Table II.
The detailed pathogenesis and the histological mechanisms are not yet understood, although the majority of
patients will have an associated monoclonal immunoglobulinopathy (IgG).2-9
Most cases of systemic capillary leak syndrome appear
to be idiopathic, but different states of disease have been
associated with capillary leak (Table III). Treatment is primarily supportive, requiring aggressive fluid resuscitation
with adjuvant pressors and/or inotropes to maintain
blood pressure and end organ perfusion.2 During resuscitation, fluid will continue to shift out of the intravascular
space until the leakiness of the capillaries has resolved.
This results in increased interstitial pressure in the lower
limbs which may lead to a compartment syndrome with
rhabdomyolysis as a rare consequence.2,7-9 Our case is the
first reported incidence of compartment syndromes
involving all four limbs.
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Patients with the systemic capillary leak syndrome may
lose consciousness due to cerebral hypoperfusion before
clinical evidence of a compartment syndrome develops,
which can lead to delay in diagnosis and orthopaedic
management. Patients may also remain incapacitated during the period of resuscitation, as in our case, which
diminishes the ability to diagnose a compartment syndrome in other limbs.10 In such circumstances continuous
monitoring of intracompartmental pressure can affect a
significant reduction in the time to diagnosis and management of the limbs at risk, and therefore reduce permanent
sequelae.11 This procedure is relatively simple to perform
and will allow more rapid diagnosis of a compartment
syndrome. Patients with systemic capillary leak syndrome
are likely to be cared for initially by medical or intensive
care teams comprised of inexperienced junior physicians
less familiar with the importance of the timely clinical
diagnosis of compartment syndrome and the importance
of early surgical decompression.
No benefits in any form have been received or will be received from a commercial party related directly or indirectly to the subject of this article.
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