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Case 
report

Abstract

Tc-99m sulesomab is indicated in bone and joint infection, but 
reading of scans can be affected by pre-existing conditions. This 
case report describes a case of Klippel-Trenaunay syndrome 
(KTS) which results in vascular malformations of one or more 
limbs. Tc-99m sulesomab imaging demonstrated persistent 
blood pool activity up to 20 hours post injection. However, 
despite this, septic arthritis could be identified with confidence 
in the same limb.
Key words: Klippel-Trenaunay syndrome, Tc-99m sulesomab 

Nuclear Med Rev 2010; 13, 2: 84–86

Introduction

In 1900, the French physicians Klippel and Trenaunay de-
scribed a rare syndrome: Klippel-Trenaunay syndrome (KTS) [1]. 
The syndrome is an autosomal-dominant disorder characterized 
by a triad of cutaneous vascular nevi, soft tissue, or bony hyper-
trophy, and varicose veins or venous malformations involving one 
or more extremities and often associated with chylous ascites [2]. 
Currently, Klippel-Trenaunay syndrome can be diagnosed on the 
basis of any two of these three features [3].

We report a case of extensive left leg KTS with minimal 
symptoms and its affect on imaging with Tc-99m sulesomab for 
septic arthritis.

Abnormal Tc99m sulesomab 
in Klippel-Trenaunay syndrome
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Case report 

A 51-year-old woman was referred to our institution for 
a three-phase bone scan of the left knee joint to exclude post 
arthroscopic joint infection. She was a known case of Klippel-Tre-
naunay syndrome for five years but had with symptoms except 
in her of left knee in which she suffered a lateral meniscal tear. 
She had a low-flow venous malformation along the whole length 
of the left thigh, calf, and short saphenous vein on duplex ultra-
sound imaging. Several small varicose veins were present in both 
the postero and lateral aspect of the left thigh extending to the 
calf and foot. She had no limb deformity or gigantism, and no 
true birthmarks on either leg or buttock. MRI of the left knee joint 
showed innumerable abnormal vessels throughout the region of 
the knee in an intra- and extra-articular distribution suggesting 
arterio-venous malformation. 

She had a history of intermittent pain, swelling, and locking of 
the left knee over 5 years and her venous malformation was stable. 
She was advised to use graduated compression stockings but she 
continued to suffer locking and pain in that knee. To reduce her 
symptoms she underwent an arthroscopy. Debridement of the de-
generative meniscal tear was performed and generalized arthritic 
changes were also noted. After this procedure she developed pain, 
swelling of the joint, and pyrexia. On physical examination the left 
knee was swollen and bruised but was not noted to be warmer to 
the touch than the right knee.

She was referred to our department for a three-phase bone 
scan to identify if septic arthritis of the left knee was a possibil-
ity. Increased uptake was noted in the first two phases of the 
Tc-99m MDP scintigraphy involving the whole left knee, and in the 
three-hour static phase there was increased uptake seen in the 
medial aspect of the tibia corresponding to the osteolytic lesion 
in the margin of medial tibial plateau seen on X-ray (Figures 1–3). 
These findings suggested that the joint could indeed be infected 
and a confirmatory Tc-99m sulesomab scan was arranged. Local 
images of the knee were performed 1 and 5 hours after injection 
of 793 MBq of Tc-99m sulesomab. Both sets of images showed 
diffusely increased activity in the left leg compared to the right 
(Figure 4). However, in addition there were small areas of focal 
uptake throughout the leg seen above and below the knee. These 
changes were attributed to the patient’s KTS.

In addition to these abnormalities there was increasing focal 
accumulation of Tc-99m sulesomab around the left knee joint 
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consistent with a septic arthritis or severe inflammation of the left 
joint with normal activity seen in the right knee. 

Discussion

Klippel-Trenaunay syndrome (KTS) is a rare congenital 
malformation characterised by the triad of capillary malforma-
tions (port-wine stains), varicose veins, and hypertrophy of the soft 
tissues and bones [4, 5]. The absence of arteriovenous shunting 
differentiates this entity from other congenital vascular malforma-
tions of venous predominance such as Parker-Weber syndrome 
[6]. The diagnosis is confirmed by the presence of at least two 
of the three clinical features, although most patients will have all 
three manifestations [1, 3, 7, 8].

The aetiology of KTS remains unknown although it is thought to 
be a mesodermal defect that leads to an alteration in local regula-
tion or the production of growth factors affecting angiogenesis. 
This vascular overgrowth is responsible for the increase in blood 

flow, producing hyperthermia and anomalous growth patterns [9]
and the increased flow seen on both Tc-99m MDP and Tc-99m 
sulesomab imaging.

The exact prevalence of this syndrome is unknown. It is esti-
mated that there are 900 affected individuals worldwide, but many 
cases may be unrecognised or unreported [10]. Most cases of 
KTS are sporadic and diagnosed at birth or early childhood, with 
males and females being affected equally. There is no known racial 
predilection found in KTS [3].

Hypertrophy is the most variable of the three classic fea-
tures of KTS [3], although up to 30% of patients do not present with 
hypertrophy [11]. Enlargement of the extremity consists of bone 
elongation, circumferential soft tissue hypertrophy, or both [3, 12, 
13]. The lower limb, upper limb, or both are affected in 95%, 5%, 
and 15% of cases with KTS, respectively; however, the majority 
of cases display unilateral changes [14]. Most series describe 
hypertrophy of tissue/bones in the involved limb [3, 6, 15], but 
our patient showed no evidence of limb deformity or gigantism, 
or true birthmarks on either leg. There were, however, osteolytic 
lesions in the margin of medial tibial plateau on X-ray, and tropic 
changes were observed secondary to venous stasis as reported 
by Servelle et al. [15].

Capillary malformations are the most common cutane-
ous manifestation of KTS [3]. It typically involves the enlarged 
limbs, but skin changes may be seen on other parts of the body 
[12]. Varicose veins are present in the majority of the patients with 
KTS [13]. The lower extremity varicosities tend to be more promi-
nent laterally [16]. An enlarged tortuous, superficial venous trunk 
can be identified in the affected leg laterally above the knee and 
the thigh [11, 13]. This represents the abnormal persistence of 
an embryonic lateral vein, which normally regresses at 8 weeks of 
gestation [17].

Our patient showed low-flow venous malformation along the 
whole length of the left thigh, calf, and short saphenous vein on 
duplex scan. Several small varicose veins were present in the both 
postero and lateral aspect of the left thigh extending to the calf 
and foot. Innumerable abnormal vessels coursing throughout the 
region of the knee in an intra and extra articular distribution on MRI 
suggested arteriovenous malformation.

However, despite all these vascular abnormalities, the use of 
two-phase imaging with Tc-99m sulesomab allowed identification 

Figure 3. Static Tc-99m MDP image confirming intense uptake in the 
left medial tibial plateau, suggesting infection.

Figure 1. Osteolytic lesion seen in left-sided medial tibial plateau, 
suggestive of infection.

Figure 2. Blood pool images showing intense uptake in the tissues 
surrounding the left knee.
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of the presence of infection, showing that pattern recognition and 
changing patterns of activity over time still play a significant role in 
the skills required by the nuclear medicine physician.

Conclusions

Klippel-Trenaunay syndrome is a rare condition, which can 
have a direct appearance on both the blood pool phase of the 
bone scan and Tc-99m sulesomab imaging. It is still possible, 
despite these abnormalities, to identify co-existing infection with 
the use of dual-phase Tc-99m sulesomab imaging.

Acknowledgements

Dr S. Begum was supported by the British Council and the 
International Atomic Energy Agency.

References

1. Gloviczki P, Stanson AW, Stickler GB et al. Klippel-Trenaunay syn-
drome: the risks and benefits of vascular interventions. Surg 1991; 
110: 469–479. 

2. Cohen MM Jr. Klippel-Trenaunay Syndrome. Am J Med Genet 2000; 
93: 171–175.

3. Jacob AG,Dricoll DJ, Shaughnessy WJ, Stanson AW, Clay RP, 
Gloviczki P. Klippel-Trenaunay syndrome; spectrum and management. 
Mayo Clinic Proc 1998; 73: 28-36.

4. Klippel M, Trenaunay P. Du noevus variqueux osteo-hypertrophique. 
Arch Gen Med (Paris) 1900; 185: 641 -672.

5. Szilagyi DE,Smith RF, Elliott JP, Hageman JH. Congenital arteriovenous 
anomalies of the limbs. Arch Surg 1976;111: 423–429.

6. Lindenauer SM. The Klippel-Trenaunay syndrome: varicocity, hypertro-
phy and hemangioma with no arteriovenous fistula. Ann Surg 1965;162: 
303–313.

7. Gloviczki P, Hollier LH,Telander RL, Kaufman B, Bianco AJ, Stickler GB. 
Surgical implications of Klippel-Trenaunay syndrome. Ann Surg 1983; 
197: 353–362.

8. Noel AA, Gloviczki P, Cherry KJ, Rooke TW, Stanson AW Driscoll DJ. 
l surgical treatment of venous malformations in Klippel-Trenaunay 
syndrome. J Vasc Surg 2000: 32; 840–847.

9. Bakersville PA Ackroyd JS Browse NL. The etiology of Klippel-Trenau-
nay syndrome. Ann Surg 1985; 202: 624–627 

10. Taybi H. Klippel Trenaunay syndrome. In:  Taybi H, Lachman RS (eds). 
Radiology of syndromes, metabolic disorders and skeletal dysplasias, 
4th Ed. Mosby 1996  St. Louis, Missouri USA; 276–279 

11. Roebuck DJ, Howlett DC, Farzer CK. Pictorial review; the imaging features 
of lower limb Klippel-Trenaunay syndrome. Clin Radiol 1194; 49: 346–350.

12. Berry SA, Peterson C, Mize W, Zachary C, Blasco P, Hunter D. 
Klippel-Trenaunay syndrome. Am J Med Genet 1998; 79: 319-326.

13. Baskersville PA, Ackroyd JS, Lea Thomas M, Browse NL. The Klippel-Tre-
naunay syndrome: clinical radiological, and haemodynamic features 
and management. Br J Surg 1985; 72: 232–236.

14. Dohil MA, Baugh WP, Eichenfield LF. Vascular and pigmented birth-
marks. Pediatr Clin North Am 2000; 47: 783–812.

15. Servelle M Klippel-Trenaunay’s syndrome — 768 operated cases. 
Ann Surg 1985; 201: 365-373.

16. Sooriakumaran S, Landham TL. The Klippel-Trenaunay syndrome. 
J Bone Joint Surg Br 1991; 73: 169–170.

17. Meine JG, Schwartz RA, Jannigerck. Klippel-Trenaunay Weber syn-
drome. Cutis 1997; 60: 127–132.

Figure 4. Five-hour Tc-99m sulesomab images showing a vascular malformation in the thigh and varicosed vein in the leg (arrowed “A”), and the 
intense uptake in the left knee due to septic arthritis (arrowed “B”).

A

A

A

A

B

B



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


