
JOURNAL OF MEDICAL
CASE REPORTS

Lamou et al. Journal of Medical Case Reports 2014, 8:196
http://www.jmedicalcasereports.com/content/8/1/196
CASE REPORT Open Access
Systemic capillary leak syndrome associated with
a rare abdominal and four-limb compartment
syndrome: a case report
Hayat Lamou, Jan-Peter Grassmann*, Marcel Betsch, Michael Wild, Mohssen Hakimi, Joachim Windolf
and Pascal Jungbluth
Abstract

Introduction: Systemic capillary leak syndrome is a rare and life threatening disease characterized by periodic
episodes of hypovolemic shock due to leakage of plasma from the intravascular to the extravascular space. It is
associated with hemoconcentration, hypoalbuminemia, and generalized edema. We report the case of a patient
with idiopathic systemic capillary leak syndrome who developed an unexpected and potentially fatal abdominal
and four-limb compartment syndrome. This was successfully treated with fasciotomies and medical treatment
including terbutaline, theophylline, and corticosteroids. To the best of our knowledge this is the first report of this
kind in the literature.

Case presentation: A previously healthy 54-year-old Caucasian man presented to the emergency department of
our internal medicine ward with a medical history of aggravation of general health related to dizziness, weight
gain, and two syncopal attacks. Due to a massive emission of fluids and proteins from the intravascular to the
extracellular compartments, he developed compartment syndromes in his upper and lower limbs and the abdominal
compartment. The abdomen and all four limbs required decompression by a fasciotomy of both forearms, both thighs,
both lower legs, and the abdomen within 24 hours after admission. After 60 days of treatment he was dismissed from
the clinic. He was able to return to his previous occupation and reached the same level of athletic activity as before
the illness.

Conclusions: Systemic capillary leak syndrome is a very rare disease that can lead to a fatal clinical outcome. It is
important to be aware of the fatal complications that can be caused by this disease. Despite the fact that systemic
capillary leak syndrome represents a very rare disease it is still important to be aware of life threatening complications,
like compartment syndromes, which need surgical intervention. However, early diagnosis and interdisciplinary
treatment can lead to a good clinical outcome.
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Introduction
Idiopathic systemic capillary leak syndrome (SCLS), also
known as Clarkson’s disease, and spontaneous periodic
edema is a very rare and life-threatening disorder first
described in 1960 by Clarkson et al. [1]. It is associated
with transient, recurrent episodes of capillary hyperper-
meability that lead to the seepage of fluids and proteins
from the intravascular to the extravascular compartments.
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The clinical course is characterized by hypotensive shock,
hypoalbuminemia occurring in the absence of albumi-
nuria [2], hemoconcentration (indicated by an elevated
hematocrit), and edema of the limbs [1]. The most com-
mon prodromal symptoms described are flu-like symp-
toms, abdominal pain, dizziness, nausea, and vomiting
[3]. In this case report we report on the case of a patient
with idiopathic SCLS who developed an abdominal and
four-limb compartment syndrome which was success-
fully treated with fasciotomies and medical treatment
including terbutaline, theophylline, and corticosteroids.
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Figure 1 Hematocrit (HCT) and total protein values before and after fasciotomy of the compartment syndrome.
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To the best of our knowledge this is the first report that
shows the combination of a four-limb compartment
syndrome and an abdominal compartment that needed
surgical intervention. With this case presentation we
would like to increase the awareness of this very rare
disease and its early surgical treatment.



Figure 2 Closed wounds of the lower limbs (right/left) 10 days
after wound closure.
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Case presentation
A previously healthy 54-year-old Caucasian man pre-
sented to the emergency department of our internal
medicine ward with a medical history of aggravation of
general health related to dizziness, weight gain, and two
syncopal attacks. A physical examination was conducted
which showed his blood pressure to be normotensive
and his measured pulse rate and body temperature to be
within normal limits. His initial laboratory results showed
an increased hematocrit level of 69%, a hemoglobin level
of 23g/dl, and a white blood cell count of 15.5×1000/μL.
Initially he seemed to be hemodynamically stable with no
signs of dyspnea. He experienced a rapid decrease of total
proteins (5.67g/dl decreasing to 2.02g/dl within 72 hours)
and began to exhibit hemodynamic instability, at which
point he was admitted to our intensive care unit (ICU)
and treated with catecholamines. Due to an increasing
pulmonary insufficiency an endotracheal intubation was
performed immediately. A massive emission of fluids and
proteins from the intravascular to the extracellular com-
partments caused a generalized compartment syndrome
to develop. Over 24 hours after admission to the ICU our
patient developed compartment syndromes in both his
upper and lower limbs and the abdominal compartment.
The abdominal compartment syndrome was diagnosed by
measuring the intra-abdominal pressure through a urinary
catheter. The highest measured intra-abdominal pressure
(IAP) was 26mm/Hg and therefore a diagnosis of abdom-
inal compartment syndrome Grade IV was made. His ab-
domen and all four limbs required decompression by a
fasciotomy of both forearms, both thighs, both lower legs,
and the abdomen. The surgeries were performed 24 hours
after admission to the clinic. Vacuum-assisted dressings
were placed first on his lower limbs. During a second re-
vision operation vacuum-assisted dressings were placed
on his upper limbs to assist with monitoring the edema
and in preparation for the definite closure of the fascio-
tomy wounds. The dressing of his abdomen included
putting the intestine into a sac and covering it with a
transparency dressing. Continuous renal replacement
therapy (CRRT) was required three days after admission
due to acute renal failure. Continuous venovenous he-
modiafiltration (CVVHD) was applied for a total of four
days. The blood levels of creatinine and urea returned
to normal after three days of CVVHD and he gained
back full renal function. Before CVVHD the highest cre-
atinine level amounted to 1.4mg/dl and after renal re-
placement therapy (before discharge from the hospital)
it decreased to 0.6mg/dl. The urea levels also decreased
from 80mg/dl to 17mg/dl. The hematological parame-
ters returned to their normal limits by the fourth day of
admission (Figure 1). The clinical diagnostics included
cultures of the blood, urine, stool, sputum, and intra-
operative tissue samples which were all analyzed for
aerobic and anaerobic bacteria, as well as for fungus. The
results of the samples were all negative. After ruling out
the differential diagnoses the diagnosis of a SCLS was
confirmed, with secondary abdominal compartment and
compartment syndromes in all four limbs. The secondary
closure of the abdomen had been performed 16 days after
admission and 23 days after admission we were able to re-
move the vacuum-assisted pumps and proceed in closing
all wounds (Figure 2). His upper limbs required skin graft-
ing (Figure 3). His lower limbs showed weakness in the
dorsal flexion of the feet and toes, therefore peroneal
splints were adjusted to his feet. His upper limbs showed
residual deficits of fine motor skills, especially the left
upper limb. These deficits had been improved with hand
therapy. Our patient was moved to the rheumatology
ward after 23 days in our ICU. He was started on medical
prophylactic treatment with theophylline and terbuta-
line in combination with steroid therapy (prednisolone).
During remission induction therapy the dose of theophyl-
line ranged between 1200 and 1600mg per day in order to
achieve serum concentrations between 20 and 25mg/dl.
Before discharging him the theophylline dose was reduced
to 1000mg/day. In order to obtain the remission advised
to achieve peak serum concentrations between 10 and
20mg/dl, terbutaline was first given at a total dose of
20mg per day in divided doses. Before he was discharged
the dose was reduced to 10mg per day. We recommended
that he should continue to take theophylline and terbu-
taline for the rest of his life. Methylprednisolone was ap-
plied intravenously while in remission induction therapy
at a dose of 40mg per day. After remission was induced
the prednisolone was gradually reduced to 15mg/day. We
recommended maintaining the gradual reduction of that
dose.
After 60 days of treatment he was discharged from the

clinic. He was able to return to his previous place of work
and reached the same level of athletic activity as before
the illness.



Figure 3 Closure of the upper limbs with skin grafting (right/left)
10 days after wound closure.
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Discussion
SCLS is a rare, potentially fatal disease, with a high mor-
tality rate. It is characterized by hypoproteinemia, acute
hypovolemia, and edema of the limbs [1,3,4], however
the pathogenesis remains unclear. The capillary leakage
leads to a shift of intravascular fluids into the inters-
titium and extravascular space. This shift may cause se-
vere complications such as compartment syndrome of
the limbs or the abdomen, as it did in this case. The
most common clinical features described from several
case reports are flu-like prodromes including nausea,
vomiting, abdominal pain, and myalgia. Further symptoms
observed in patients are polydipsia, dizziness, hypotension,
generalized edema (as well as cerebral, pulmonary, macu-
lar or epiglottic edema), weight gain, pleural or pericardial
effusion, and renal dysfunction that could end in renal
failure [5]. Potential laboratory markers found in patients
with SCLS are elevated white blood cell count, elevated
hematocrit (>55%), low serum total protein and albumin,
or monoclonal immunoglobulinopathy such as increased
immunoglobulin G (IgG) kappa, IgG lambda, or immuno-
globulin A (IgA) lambda levels [5-7]. Most of the patients
in the reported cases were previously healthy, indica-
ting that SCLS appears to belong to diseases with an
idiopathic genesis. The differential diagnoses that need
to be excluded before confirming the diagnosis of SCLS
are overwhelming sepsis, dengue shock syndrome, che-
motherapy, lymphoma, Sézary syndrome, hereditary an-
gioedema due to C1 esterase deficiency, and carbon
monoxide poisoning [5-8].
Most of the reported cases show that the patients were

described as previously healthy as was our patient. This
indicates that a predisposition for this disease does not
yet exist. The mean age for the onset of the disease ap-
peared to be at 47±13.1 years, with a female to male ra-
tio of 1:1.4 [3]. The pathophysiology of SCLS is still
unknown and the process of finding a possible etiopa-
thogenesis appears to be complex.
Conclusions
SCLS is very rare disease that can lead to a fatal clinical
outcome. It is important to be aware of the complica-
tions that can be caused by this disease. Most of the pa-
tients with SCLS first present to an internal emergency
department. Therefore we believe that internists should
be aware of potential complications requiring surgery.
As shown in our case report, an early interdisciplinary
treatment is required for patients with SCLS, which may
then lead to a good clinical outcome.
Consent
Written informed consent was obtained from the patient
for publication of this case report and accompanying im-
ages. A copy of the written consent is available for re-
view by the Editor-in-Chief of this journal.

Abbreviations
CRRT: Continuous renal replacement therapy; CVVHD: Continuous
venovenous hemodiafiltration; IAP: Intra-abdominal pressure; ICU: Intensive
care unit; IgA: Immunoglobulin A; IgG: Immunoglobulin G; SCLS: Systemic
capillary leak syndrome.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
HL, JPG, MH, PJ analyzed and interpreted the patient data and performed
the surgery on the patient. HL, JPG, MB, MW, MH, JW, PJ have been involved
in drafting the manuscript or revising it critically for important intellectual
content. HL, JPG, MH, PJ wrote the manuscript. All authors read and
approved the final manuscript.

Received: 17 January 2014 Accepted: 22 April 2014
Published: 16 June 2014

References
1. Clarkson B, Thompson D, Horwith M, Luckey EH: Cyclical edema and

shock due to increased capillary permeability. Am J Med 1960,
29:193–216.

2. Takabatake T: Systemic capillary leak syndrome. Intern Med 2002,
41:909–910.

3. Dhir V, Arya V, Malav IC, Suryanarayanan BS, Gupta R, Dey AB: Idiopathic
systemic capillary leak syndrome (SCLS): case report and systematic
review of cases reported in the last 16 years. Intern Med 2007,
46:899–904.

4. Guidet B, Guerin B, Maury E, Offenstadt G, Amstutz P: Capillary leakage
complicated by compartment syndrome necessitating surgery. Intensive
Care Med 1990, 16:332–333.

5. Simon DA, Taylor TL, Bayley G, Lalonde KA: Four-limb compartment
syndrome associated with the systemic capillary leak syndrome. J Bone
Joint Surg (Br) 2010, 92:1700–1702.

6. Kawabe S, Saeki T, Yamazaki H, Nagai M, Aoyagi R, Miyamura S: Systemic
capillary leak syndrome. Intern Med 2002, 41:211–215.



Lamou et al. Journal of Medical Case Reports 2014, 8:196 Page 5 of 5
http://www.jmedicalcasereports.com/content/8/1/196
7. Matsumura M, Kakuchi Y, Hamano R, Kitajima S, Ueda A, Kawano M,
Yamagishi M: Systemic capillary leak syndrome associated with
compartment syndrome. Intern Med 2007, 46:1585–1587.

8. Kai-Feng W, Hong-Ming P, Hai-Zhou L, Li-Rong S, Xi-Yan Z: Interleukin-11-
induced capillary leak syndrome in primary hepatic carcinoma patients
with thrombocytopenia. BMC Cancer 2011, 11:204.

doi:10.1186/1752-1947-8-196
Cite this article as: Lamou et al.: Systemic capillary leak syndrome
associated with a rare abdominal and four-limb compartment
syndrome: a case report. Journal of Medical Case Reports 2014 8:196.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Introduction
	Case presentation
	Conclusions

	Introduction
	Case presentation
	Discussion
	Conclusions
	Consent
	Abbreviations
	Competing interests
	Authors’ contributions
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


