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Abstract
Klippel-Trenaunay syndrome is a congenital vascular 
anomaly characterized by a triad of varicose veins, cuta-
neous capillary malformation, and hypertrophy of bone 
and (or) soft tissue. Gastrointestinal vascular malforma-
tions in Klippel-Trenaunay syndrome may present with 
gastrointestinal bleeding. The majority of patients with 
spleenic hemangiomatosis and/or left inferior vena cava 
are asymptomatic. We herein report a case admitted to 
the gastroenterology clinic with life-threatening hema-
tochezia and symptomatic iron deficiency anemia. Due 
to the asymptomatic mild intermittent hematochezia, 
splenic hemangiomas and left inferior vena cava, the 
patient did not seek any help for gastrointestinal bleed-
ing until his admittance to our department for evaluation 
of massive gastrointestinal bleeding. He was referred to 
angiography because of his serious pathogenetic condi-
tion and inefficiency of medical therapy. The method 
showed that hemostasis was successfully achieved in 
the hemorrhage site by embolism of corresponding ves-
sels. Further endoscopy revealed vascular malforma-
tions starting from the stomach to the descending co-
lon. On the other hand, computed tomography revealed 
splenic hemangiomas and left inferior vena cava. To the 

best of our knowledge, this is the first Klippel-Trenaunay 
syndrome case presenting with gastrointestinal bleed-
ing, splenic hemangiomas and left inferior vena cava. 
The literature on the evaluation and management of 
this case is reviewed.
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INTRODUCTION
Klippel-Trenaunay syndrome (KTS) is a rare congenital 
disorder of  the vascular system and is characterized by 
the following triad of  clinical signs. (1) Haemangiomas 
due to cutaneous capillary dysplasias; (2) Soft tissue 
and/or bone hypertrophy; and (3) Venous and lymphatic 
anomalies[1]. At least two signs are present to establish 
the diagnosis[2,3]. 

Although seemingly uncommon, vascular malforma-
tions involving the gastrointestinal (GI) tract have been 
reported and can be a source of  significant morbidity 
and even mortality[1]. Clinical manifestations range from 
occult to massive, life-threatening hemorrhage. KTS 
patients with clinically significant hemorrhage usually re-
quire resection of  the involved bowel segment[1]. Visceral 
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vascular malformations in KTS have been described in-
volving organs such as the GI tract, liver, spleen, bladder, 
kidney, lung and heart[4]. Computed tomography (CT) of  
the abdomen and pelvis provides a simple, noninvasive 
means of  assessing visceral hemangiomatous masses[5].

The left inferior vena cava (IVC) in KTS has not 
been reported. The left inferior vena cava does not affect 
the blood circulation, so these patients have no symp-
toms. They are accidentally discovered by abdominal CT 
imaging.

We herein report the clinical presentation and man-
agement of  a young male patient with the diagnosis of  
KTS. 

CASE REPORT
A 19-year-old male patient was admitted to the Gastro-
enterology Clinic for management of  life-threatening 
hematochezia and symptomatic iron deficiency anemia. 
When he was born, there was a few vascular malforma-
tions in his body and right leg. The lesion on body sur-
face was enlarged along with his age. As the lesion limits 
the right leg, exeresis was performed. The pathological 
section revealed well-marked capillary and arteriolar pro-
liferation in the epidermal layer. The patient had been 
frequently admitted to the emergency unit due to trans-
fusion-dependent anemia caused by mild intermittent 
hematochezia since July 2003. But he did not seek any 
help for gastrointestinal bleeding. Afterwards, the mild 
intermittent hematochezia continued and the amount 
of  gastrointestinal bleeding increased over time. He was 
admitted to our hospital for evaluation after a severe and 
debilitating attack of  hematochezia.

Physical examination revealed that his skin was pale, 
and there were several vascular malformation lesions on 
the surface of  his body (Figure 1A) and a giant scar at 
the lateral right knee joint, and the right leg was obviously 
thicker than the left (Figure 1B). Laboratory examination 
showed significant anemia with hemoglobin of  2.2 g/dL, 
hematocrit 8.9%, iron 2.8 μmol/L, and total iron binding 
capacity 98 μmol/L. The platelet count and coagulation 
parameters were normal.

We could not obtain hemostasis by medical treat-
ment. During hospitalization, the patient had an attack 
of  massive hematochezia with loss of  consciousness. 
Due to the severe symptomatic anemia and increased 
amount of  GI bleeding over time, interventional ex-
amination and therapy were considered. The digital 
subtraction angiography revealed the bleeding point was 
caused by vascular malformation at terminal ileum. Su-
perselective vessel embolism was performed (Figure 2).  
The patient had never hemorrhaged since the treat-
ment. Further endoscopic investigation was conducted 
(Figure 3). Gastroscopy revealed several vascular mal-
formation lesions at gastric antrum and gastric corpus. 
Colonoscopy revealed that there were several vascular 
malformation lesions from terminal ileum to the de-
cending colon. Several vascular malformation lesions 

were found distributed from jejunum to ileum on the 
capsule endoscopy. Abdominal CT imaging showed left 
IVC and multiple hemangiomas in the spleen (Figure 4).  
Based on the vascular malformations in GI, splenic 
hemangiomas, cutaneous vascular malformation and the 
enlarged right leg, the patient was diagnosed as having 
KTS.

DISCUSSION
Klippel-Trenaunay syndrome is a term used to describe 
the combination of  a cutaneous capillary malformation, 
varicose veins, and hypertrophy of  bone and/or soft 
tissue. Most cases of  KTS are sporadic, the syndrome 
affects males and females equally, has no racial predilec-
tion, and manifests at birth or during childhood[4].

Involvement of  the GI tract may be more common 
in KTS than previously believed (occurring in perhaps as 
many as 20% of  patients) and may be unrecognized in 
patients without symptoms[6]. The most common bleed-
ing sites in the GI system are the distal colon and rectum. 
Jejunal vascular malformation and esophageal varices as 
bleeding sources caused by prehepatic portal hyperten-
sion were reported in the literature[1]. It is rare that the 
vascular malformation distributes in the whole GI. The 
spectrum of  the GI bleeding may vary from asymptom-
atic occult bleeding to life-threatening massive bleeding. 
GI hemorrhage usually begins in the first decade of  life 
and tends to be intermittent. Investigation of  GI bleed-
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Figure 1  Cutaneous vascular malformations and abnormal right leg in the 
patient. A: Cutaneous vascular malformations of the gluteal region and body; B: 
The enlarged right leg.
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ing should begin with endoscopic examination in a pa-
tient with suspected KTS. Although endoscopy has the 
advantage of  showing the localization and extension of  
vascular malformations, it might be misleading to accuse 
the vascular malformations observed during the endosco-
py for bleeding due to possible metachromic localizations 
of  vascular malformations in the different parts of  the 
GI tract. With this point of  view, endoscopic investiga-
tion of  the entire GI tract should be made as the routine 
clinical practice for the exact localization and effective 
management of  GI bleeding in patients with KTS. With 
the unawareness of  this rare diagnosis, biopsies over the 
vascular malformations may be taken, which might be 
fatal in a patient with hematochezia[7]. On the other hand, 
the patient could not tolerate the endoscopy during the 

onset of  serious hematochezia. So the interventional 
examination and therapy are ideal method at this time. 
First, advantages of  angiography include the lack of  re-
quirement for bowel preparation. Secondly, angiography 
remains the gold standard for the diagnosis of  vascular 
malformation. Following injection of  contrast, vascular 
malformation can be recognized by ectatic slow-emptying 
veins, vascular tufts, or small veins that were filled earlier. 
Angiography is able to localize the bleeding source (when 
one is identified). Third, there is possibility of  therapeutic 
intervention in some cases. Haemostasis can be achieved 
by intra-arterial infusion of  vasopressin or arterial embo-
lization via the angiographic catheter[8]. 

Hemangioma is the most common benign primary 
tumor of  the spleen. Splenic hemangiomas may occur 

1550 March 28, 2010|Volume 16|Issue 12|WJG|www.wjgnet.com

Figure 2  Angiograms demonstrate contrast 
opacification of the superior mesenteric artery 
and its branches. A: Some abnormal small 
veins that were filled earlier in the arterial phase; 
B: Manipulus contrast extravasation into the 
terminal ileum; C: Abnormal ectatic slow-emptying 
veins and extravasation of contrast material after 
superselective catheterization; D: No active bleeding 
after superselective vessel embolism with gelfoam.
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Figure 3  Lesions of gastrointestinal tract on endoscopy. A: Gastroscopy shows multiple polypoid mucosal nodules with abundant vasculature which had a 
purplish red chrysanthemum-like surface, which are centrally located at the greater curvature of the gastric antrum and gastric corpus; B: Colonoscopy shows several 
polypoid mass lesions with abundant vasculature, which are centrally located from the terminal ileum to the descending colon; C: Capsule endoscopy revealing 
several vascular malformation lesions  distributing over the jejunum and ileum.
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in a part of  generalized angiomatosis as KTS. Compli-
cations of  the splenic hemangiomas include rupture, 
hypersplenism, and malignant degeneration. The exact 
course for a given hemangioma is difficult to predict. 
Larger tumors (> 4 cm) are likely to be more prone 
to rupture than smaller ones, either spontaneously or 
from minor trauma, and may result in fatal hemorrhage. 
Spontaneous rupture has been reported as the most 
common complication, occurring in 25% of  patients 
having large (> 4 cm) hemangiomas[9]. Recent reviews in 
adult patients reported that asymptomatic patients with 
small splenic hemangioma (< 4 cm) have been managed 
conservatively with observation, and no rupture or other 
complications occurred[10]. Kasabach-Merritt syndrome 
has been reported in patients with large hemangiomas[11]. 
As our patient was asymptomatic with splenic hemangi-
omas < 4 cm, a conservative approach with observation 
was preferred and splenectomy was not performed.

A left IVC results from regression of  the right supra-
cardinal vein with persistence of  the left supracardinal 
vein. The prevalence is 0.2%-0.5%[12]. Typically, the left 
IVC joins the left renal vein, which crosses anteriorly to 
the aorta in the normal fashion, uniting with the right re-
nal vein to form a normal right-sided prerenal IVC. The 
major clinical significance of  this anomaly is the potential 
for misdiagnosis as left-sided para-aortic adenopathy[13]. 
In addition, spontaneous rupture of  an abdominal aortic 
aneurysm into a left IVC has been reported[14]. The pres-
ence of  vascular and renal anatomical anomalies may 
induce technical problems during abdominal aortic sur-
gery[15-17] and may give rise to serious intraoperative com-
plications. Therefore, prior to aortic surgery, preoperative 
knowledge of  the presence of  such anomalies helps with 
operative planning and may reduce the associated risk of  
major venous hemorrhage[15]. Abdominal CT is the most 
accurate investigation to discover such anomalies[16]. 

The spectrum of  clinical manifestations of  KTS is wide 
and can include additional arterial and lymphatic system 
abnormalities beyond the classical manifestation[18]. The 
potential of  KTS to have widespread venous malforma-
tions in any part of  the body implies that heterogeneous 
genetic mutations affecting mesodermal development may 
be present in patients with KTS[19]. At present, molecular 
diagnosis for KTS is not available. In conclusion, KTS is a 
rare condition with protean manifestations. Hematochezia 

should alert the physicians about the possibility of  associ-
ated vascular malformations in the GI systems. Due to the 
progressive nature and wide extension of  KTS lesions, en-
doscopic therapies have limited value in the management. 
Angiographic interventions should be used for visualizing 
the vascular anatomy and determining the disease extent. 
It is efficient to embolize the bleeding spots based on the 
examinations.
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Figure 4  Contrast-enhanced abdominal computed tomo
graphy (CT) showing splenic hemangiomas (A) and left 
inferior vena cava (IVC) (B).
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