Clinical Case Reports

CASE REPORT

Open Access

Severe cerebral involvement due to idiopathic systemic

capillary leak syndrome
Ali Riza Gunes, Peter Berlit & Ralph Weber

Department of Neurology, Alfried-Krupp-Hospital Essen, Alfried-Krupp-Str. 21, 45131 Essen, Germany

Correspondence

Ali Guines, Department of Neurology, Alfried-
Krupp-Hospital Essen, Alfried-Krupp-Str. 21,
45131 Essen, Germany.

Tel: +4920143441439;

Fax: +492014342377,

E-mail: aliriza.guenes@krupp-krankenhaus.de

Funding Information

Dr. Gines received funding for trips from
Boehringer Ingelheim for the Annual Meeting
2014 of the German Neurological Society
and from Bayer Vital for the MS-School
Marburg 2014. Dr. Weber received honoraria
for oral presentation from Boehringer
Ingelheim, Bristol-Myers Squibb, Covidien,
and from serving on a scientific advisory
board of Covidien. Dr. Weber received
funding for trips from Bayer Vital for the
European Stroke Conference 2011 and
Boehringer Ingelheim for the Annual Meeting
2012 of the German Neurological Society.
Prof. Peter Berlit received honoraria for
lecturing from Bayer, Biogen, CSL Behring,
Desitin, Merck Serono, MSD, Novartis.

Keywords

Received: 9 September 2015; Revised: 25
December 2015; Accepted: 5 February 2016

Clinical Case Reports 2016; 4(4): 429-431

doi: 10.1002/ccr3.525

Case

We report the case of a 43-year-old woman who was
referred to our hospital with coma of unknown origin.
Ten days earlier, she developed gastro-enteritic complaints
with nausea and vomiting, followed by confusion and
expressive aphasia, leading to admission to an internal
medicine service. Physical examination revealed a slightly
elevated temperature of 37.9°C, normal blood pressure
and oxygen saturation, and slight peripheral edema. Labo-
ratory findings showed hypoalbuminemia (2.2 g/dL) in
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Key Clinical Message

The idiopathic systemic capillary leak syndrome (ISCLS) is a rare disorder,
characterized by recurrent attacks of hypotension, hypoalbuminemia, and
hemoconcentration, which is often misdiagnosed due to overlapping features
with other diseases. Even though cerebral involvement is uncommon, a broad
awareness is crucial, because of its life-threatening character.

coma, critical care, neurology, systemic disease.

the absence of albuminuria, hemoconcentration (hemat-
ocrit 55%), and a known IgG monoclonal gammopathy.

The initial MR of the brain showed contrast agent
uptake in the temporal lobe of both hemispheres (Fig. 1A
and B) and the posterior part of the corpus callosum.

All inflammatory parameters (including ANA, ENA,
ANCA antibodies, and cerebrospinal fluid (CSF) findings)
were normal, therefore a (cerebral) vasculitis as a differ-
ential diagnosis was unlikely. Osmotic demyelination syn-
drome was also discarded since there were no observable
electrolyte abnormalities during the clinical course. Assays
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CNS involvement of capillary leak syndrome

Figure 1. Serial contrast-enhanced (A + B) and T2-weighted (C-F)
MRI.

for neurotropic viruses, paraneoplastic antibodies and
HIV were also negative.

The patient’s clinical condition worsened with general-
ized edema and coma requiring mechanical ventilation.
One week after symptom onset, she was transferred to
our intensive care unit and MRI showed massive, sym-
metrical T2-weighted lesions with concomitant diffusion
restriction in the brain stem (Fig. 1C), cerebellum, hip-
pocampi, thalami (Fig. 1D), and posterior part of the cor-
pus callosum.

The brother of the patient reported of two previous
attacks with confusion, hypotension, and generalized
edema following respiratory infections. The last attack in
2011 also resulted in progressive vigilance deterioration
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with coma and mechanical ventilation. T2-weighted MRI
at this time showed symmetrical hyperintensities in both
thalami. The patient completely recovered from this
attack and a diagnosis of cerebral venous thrombosis was
made despite missing evidence of sinus thrombosis in
venous MR angiography. Follow-up MRI was normal. No
other family member was affected so far.

A diagnosis of idiopathic systemic capillary leak syn-
drome (ISCLS) was made because of recurrent attacks of
generalized edema, hypotension, hypoalbuminemia, and
hemoconcentration and a concomitant monoclonal gam-
mopathy, which has been reported in the vast majority of
patients [1, 2].

We administered high-dose (2 g/kg body weight) intra-
venous immunoglobulin (IVIG) and were able to extubate
the awake patient 2 weeks later. Follow-up MRI showed
regressive T2-weighted lesions in the brainstem, both
temporal lobes and thalami (Fig. 1E and F). Over the
next 3 months, the patient partially recovered and was
able to speak slowly and to swallow, but a high-grade
right hemiparesis persisted. Prophylactic monthly therapy
with IVIG was initiated.

Discussion

Idiopathic systemic capillary leak syndrome (ISCLS) is a
rare and life-threatening disorder first described by Clark-
son and is characterized by recurrent attacks of hypoten-
sion, hypoalbuminemia, and hemoconcentration [1-3].
The cause of ISCLS is unknown. Pathophysiologically, a
profound dysfunction of the vascular endothelium leading
to leakage of plasma and proteins from the blood vessels
into extravascular spaces is supposed. To maintain hemo-
dynamic stability and prevent organ failure due to hypop-
erfusion, conservative fluid replacement is essential
during the leak phase of fluid mobilization. Nevertheless,
a certain amount of fluid therapy raises the risk of acute
complications such as acute pulmonary edema and com-
partment syndrome [4].

Another disease, where hemoconcetration may occur is
polycythemia vera (PCV) [5]. However, hypoalbumine-
mia, hypotension and recurrent neurological deficits with
cerebral MRI changes are not common features in PCV.
Disseminated T2-weighted cerebral hyperintensities are
consistent with the radiomorphological diagnosis of an
acute demyelinating disease like Marburg’s variant of
Multiple sclerosis [6], progressive multifocal leucoen-
cephalopathy, or CNS lymphoma. Normal CSF findings
including the absence of JC Virus DNA and recurrent
attacks with spontaneous recovery in the history of our
immunocompetent patient made these diagnoses unlikely.
Repetitive episodes of shock without symptoms of a
capillary leak have been described in toxic shock syn-
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drome in women, mast cell disease, and adrenal
insufficiency [7-9].

A massive and multilocular involvement of the blood—
brain barrier in ISCLS as shown in our case has not been
described in adults before. There is one study describing a
cerebral involvement in a child with ISCLS [10]. To the
best of our knowledge, only one other case with cerebral
involvement leading to unilateral malignant cerebral
infarction in adults has been published to date [11]. IVIG
seems to be a rational treatment option for the acute
phase in patients with ISCLS and cerebral involvement
[12]. Theophylline and Terbutaline have also been

reported to reduce the frequency of attacks [13].

Conflict of Interest

The study was not sponsored. Written consent for publi-
cation was obtained from the patient and husband.

References

1. Clarkson, B., D. Thompson, M. Horwith, and E. H.
Luckey. 1960. Cyclical edema and shock due to increased
capillary permeability. Am. J. Med. 29:193-316.

2. Goussef, M., L. Arnaud, M. Lambert, A. Hot, M.
Hamidou, P. Duhaut, et al. 2011. The Systemic capillary
leak syndrome: a case series of 28 Patients from a
European registry. Ann. Intern. med. 154:464-471.

3. Duron, L., F. Delestre, Z. Amoura, and L. Arnaud. 2015.
Idiopathic and secondary capillary leak syndromes: a
systematic review of the literature. Rev. Med. Interne
36:386-394.

4. Saugel, B., A. Umgelter, and A. Martin. 2010. Systemic
capillary Leak syndrome associated with hypovolemic
shock and compartment syndrome. Use of transpulmonary
thermodilution technique for volume management. Scand.

© 2016 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.

10.

11.

12.

13.

CNS involvement of capillary leak syndrome

J. Trauma. Resusc. Emerg. Med. 18:38. doi:10.1186/1757-
7241-18-38.

. Doubek, M., Y. Brychtova, M. Tomiska, and ]. Mayer.

2005. Idiopathic systemic capillary leak syndrome
misdiagnosed and treated as polycythemia vera. Acta
Haematol. 113:150-151.

. Nunes, J. C., H. Radbruch, R. Walz, K. Lin, W. Stenzel, S.

Prokop, et al. 2015. The most fulminant course of the
Marburg variant of multiple sclerosis-autopsy findings.
Mult. Scler. 21:485-487.

. Andrews, M. M., E. M. Parent, M. Barry, and J. Parsonnet.

2001. Recurrent nonmenstrual toxic shock syndrome:
clinical manifestations, diagnosis, and treatment. Clin.
Infect. Dis. 32:1470-1479.

. Hansen, U., R. Wiese, and J. Knolle. 1994. Shock and

coagulation disorders in systemic mastocytosis. Dtsch.
Med. Wochenschr. 119:1231-1234.

. Goedgezelschap, A., and E. Dejaeger. 2015. A 74 year old

patient with recurrent shock caused by hypopituitarism.
Tijdschr. Gerontol. Geriatr. 5:1-7.

Sion-Sarid, R., T. Lerman-Sagie, L. Blumkin, D. Ben-Ami, 1.
Cohen, and S. Houri. 2010. Neurologic involvement in a child
with systemic capillary leak syndrome. Pediatrics 125:e687—692.
Miyata, K., T. Mikami, N. Mikuni, W. Aisaka, H. Irifune,
and E. Narimatsu. 2013. Malignant hemispheric cerebral
infarction associated with Idiopathic Capillary Leak
Syndrome. Case Rep. Neurol. 5:175-182.

Xie, Z., E. Chan, L. Long, and C. Nelson. 2015. High dose
intravenous immunoglobulin therapy of the Systemic
capillary Leak Syndrome (Clarkson disease). Am. J. Med.
128:91-95.

Tahirkeli, N. K., and P. R. Greipp. 1999. Treatment of the
systemic capillary leak syndrome with terbutaline and
theophylline. A case series. Ann. Intern. Med.
130:905-909.

431


http://dx.doi.org/10.1186/1757-7241-18-38
http://dx.doi.org/10.1186/1757-7241-18-38

