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Klippel–Trenaunay syndrome with multiorgan 
vascular involvement and gastrointestinal bleeding
A case report and literature review
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Abstract 
Rationale: To explore the early diagnosis and treatment of Klippel–Trenaunay syndrome (KTS), and provide useful and 
systematic clinical references for the diagnosis and treatment of such congenital vascular malformations combined with long-term 
gastrointestinal bleeding.

Patient concerns: A 32-year-old male patient was admitted due to “intermittent rectal bleeding for 32 years, worsening for 
over 3 months.” The patient had experienced intermittent bright red rectal bleeding since birth.

Diagnoses: After comprehensive clinical examination, imaging evaluation (including abdominal computed tomography and 
ultrasound), and gastroscopy, the final diagnosis was KTS, and it was found that gastrointestinal bleeding was caused by intestinal 
vascular malformation.

Interventions: After admission, the patient was provided with gastric acid inhibition and medication for hemostasis. Following 
the exclusion of contraindications, a colonoscopy indicated the presence of multiple venous varicosities from the splenic flexure 
to the rectum. Multiple injections of polidocanol and meilan, totaling 45 mL, were administered, leading to significant sclerosis of 
the varicose vessels. Six months after discharge, endoscopic sclerotherapy for multiple colonic varices was performed again, with 
a total injection of 40 mL of polydocanol and meglumine.

Outcomes: Throughout the first hospitalization period, there was no recurrence of rectal bleeding. The patient had outpatient 
follow-up visits after discharge, and the results of routine blood tests showed stable hemoglobin levels. The patient was regularly 
followed up by telephone after secondary treatment. As of March 2024, the patient had not experienced rectal bleeding and had 
largely resumed normal work and life activities.

Lessons: Endoscopic therapy can provide significant benefits for patients with KTS complicated by long-term gastrointestinal 
bleeding. However, KTS cannot currently be cured, and early diagnosis, standardized evaluation, and regular follow-up are key to 
the collaborative management and treatment of KTS patients.

Abbreviations: CT = computerized tomography, KTS = Klippel–Trenaunay syndrome, mL = milliliter, MRI = magnetic resonance 
imaging.
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1. Introduction
Klippel–Trenaunay syndrome (KTS) is a rare congenital vas-
cular malformation syndrome. It is characterized by the more 
common occurrence of isolated superficial venous malforma-
tion. Clinically, it is recognized by the presence of port-wine 
stain, ectatic superficial veins with normal or absent deep veins, 

and limb hypertrophy triad.[1,2] In 1900, the first 2 cases were 
separately described by French physicians Maurice Klippel and 
Paul Trenaunay.[3] Current research indicates that nearly 100% 
of KTS patients exhibit cutaneous vascular anomalies,[4] with 
the lower extremities being more commonly affected than the 
upper limbs and trunk. Although extremely rare, involvement of 
visceral organs may lead to internal bleeding caused by visceral 
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vascular malformations.[5] Presently, there is no specific treat-
ment for KTS, and management primarily focuses on provid-
ing symptomatic relief.[6,7] This article reports a clinical case of 
multi-organ vascular involvement and gastrointestinal bleeding 
in a patient with KTS, who lacked the typical port-wine stain, 
aiming to provide valuable insights for clinical diagnosis and 
treatment.

2. Materials and methods
Analyze the diagnosis and treatment process of 1 patient with 
KTS complicated by multi-organ vascular lesions and gastro-
intestinal bleeding admitted to Qingdao University Affiliated 
Hospital in 2023. Abdominal ultrasound, Computerized 
tomography (CT) scan, magnetic resonance imaging and endo-
scopic diagnosis and treatment methods were used. Continuous  
follow-up and analysis of the results after treatment were con-
ducted and we review the latest KTS-related literature in current 
databases.

3. Results

3.1 Basic information

A 32-year-old male patient was admitted to the Department 
of Gastroenterology at Qingdao University Affiliated 
Hospital on February 13, 2023, due to “intermittent rectal 
bleeding for 32 years, worsening for over 3 months.” The 
patient had experienced intermittent bright red rectal bleed-
ing since birth, occurring about once a day with a volume of 
approximately 20 mL per episode when bleeding was severe. 
There were no other associated symptoms. Around 20 years 
ago, the patient also had urinary bleeding along with rectal 
bleeding and received intervention for hemostasis at a local 
hospital, resulting in improvement. However, 3 months prior 
to admission, the rectal bleeding worsened with a daily vol-
ume of about 40 to 50 mL. The patient sought treatment at a 
local hospital, received red blood cell transfusion and inter-
ventional embolization, but the bleeding persisted after dis-
charge. One month before admission, the patient experienced 
another episode of urinary bleeding, along with dizziness and 
fatigue. A computerized tomography (CT) scan revealed liver 
and spleen abnormalities, thickening of the colonic wall, and 
abnormal signals in the scrotum, pelvic floor, and buttocks. 
To further diagnose and treat the patient, he was admitted to 
our department.

The patient is unmarried and has no children. Both par-
ents and 1 sibling are alive. There is no consanguineous 

marriage between the parents, and the mother had a healthy 
pregnancy with no history of infection, fever, drug allergies, 
or trauma. There is no family history of similar or related 
diseases.

3.2 Physical examination

The patient’s complexion, lips, and conjunctiva appear pale. 
There are no ecchymoses, bruises, or pigmentation on the skin. 
The abdomen is soft and there is no tenderness or rebound ten-
derness. The liver is not palpable below the rib cage, and the 
spleen is mildly enlarged with a firm texture. The right lower 
limb shows superficial varicose veins and vascular malforma-
tions, with more pronounced thickening and swelling compared 
to the left lower limb, and the skin temperature is slightly ele-
vated upon touch. There are visible varicose veins in the exter-
nal genitalia, and swelling is observed in the scrotal area and 
buttocks.

3.3 Auxiliary examination

In September 2022, dynamic contrast-enhanced abdomi-
nal CT showed multiple slightly low-density lesions in the 
liver, splenomegaly, and multiple low-density lesions in the 
spleen, suggesting possible vascular-related abnormalities. 
Thickening of the rectal wall and multiple peripheral lymph 
nodes were also observed. There was dilation of the inferior 
vena cava and left internal iliac vein, along with swelling and 
edema in the sacral anterior, scrotal, and bilateral buttock 
subcutaneous areas. Lower limb vascular ultrasound indi-
cated the presence of old thrombosis in the right popliteal 
vein and muscular venous. Additionally, there were func-
tional abnormalities in the valves of the right femoral vein, 
great saphenous vein, and small saphenous vein, as well as 
superficial venous varicosity and swelling in the right lower 
limb.

Colonoscopy in November showed venous varicosities in the 
cecum, ascending colon, and transverse colon extending from 
the anal verge to 50 cm above the anus (Fig. 1).

A follow-up abdominal dynamic contrast-enhanced CT 
scan during this hospitalization revealed scattered patchy 
slightly low-density lesions in the liver, splenomegaly, diffuse 
low-density nodular lesions within the spleen, patchy low- 
density lesions in the anterior-lateral aspect of the inferior vena 
cava (below the level of the right renal hilum), retroperitoneal 
low-density lesion (Fig. 2). Combining patient medical history 
and ultrasound (Fig. 3), there is a strong possibility of vascu-
lar lesions. Pelvic magnetic resonance imaging revealed rectal 

Figure 1.  Colonoscopic image demonstrates venous varicosities in the cecum, ascending colon, and transverse colon extending from the anal verge to 50 cm 
above the anus.
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wall thickening, mesenteric infiltration, and swelling, along 
with visible lymphatic dilation, indicating a possibility of vari-
cose veins. Varicose veins were also noted in the sacral anterior, 
scrotal region, and both buttocks. Within the scanning range, 
there was atrophy of the thigh muscles and the muscles in the 
right buttock, including gluteus maximus and gluteus minimus 
(Fig. 4).

3.4 Treatment process and follow-up

After admission, the patient was provided with symptomatic 
supportive treatment, including gastric acid inhibition and med-
ication for hemostasis. Following the exclusion of contraindica-
tions, a colonoscopy indicated the presence of multiple venous 
varicosities from the splenic flexure to the rectum. Multiple 
injections of polidocanol and meilan, totaling 45 mL, were 

Figure 2.  Abdominal dynamic contrast-enhanced CT scan revealed scattered patchy slightly low-density lesions in the liver, splenomegaly, diffuse low-density 
nodular lesions within the spleen, patchy low-density lesions in the anterior-lateral aspect of the inferior vena cava (below the level of the right renal hilum), 
retroperitoneal low-density lesion. CT = computed tomography.

Figure 3.  The ultrasound indicates splenomegaly, widespread high-density nodular lesions within the spleen, and a strong likelihood of vascular or lymphatic 
lesions.

Figure 4.  Pelvic MRI revealed rectal wall thickening, mesenteric infiltration, and swelling, along with visible lymphatic dilation. Varicose veins were also noted in 
the sacral anterior, scrotal region, and both buttocks. Within the scanning range, there was atrophy of the thigh muscles and the muscles in the right buttock, 
including gluteus maximus and gluteus minimus. MRI = magnetic resonance imaging.
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administered, leading to significant sclerosis of the varicose ves-
sels (Fig. 5). After endoscopic treatment, the patient experienced 
significant pain and was provided with pain relief support. 
Throughout the hospitalization period, there was no recurrence 
of rectal bleeding, and a reevaluation of the fecal occult blood 
test showed a negative result.

The patient had outpatient follow-up visits in January and 
March after discharge, and the results of routine blood tests 
showed stable hemoglobin levels. Colonoscopy performed in 
March after discharge revealed multiple colonic varices, and 
there was no significant bleeding tendency observed after endo-
scopic sclerotherapy. Six months after discharge, the patient 
experienced fresh blood in stools again. After colonoscopy, 
endoscopic sclerotherapy for multiple colonic varices was per-
formed again, with a total injection of 40 mL of polydocanol 
and meglumine. The patient was regularly followed up by tele-
phone, and as of March 2024, no fresh blood in stools was 
reported. We also documented changes in key laboratory tests 
during treatment and follow-up (Fig. 6).

4. Discussion
Klippel–Trenaunay syndrome (KTS) is a rare congenital disease 
characterized by abnormalities in blood vessels and lymphatic 
vessels, excessive tissue growth, and overgrowth of limbs.[8] It 
is typically regarded as a benign condition, but due to its multi-
system involvement, patients may experience various complica-
tions, impacting their quality of life and overall health. There is 

still no universally accepted gold standard for the diagnosis of 
KTS.[9] Diagnosis continues to rely on initial assessment based 
on the patient’s symptoms and signs, supplemented by exclu-
sionary diagnosis through a combination of imaging evalua-
tions, angiography, or genetic testing.[10–12]

This report describes a 32-year-old male patient diagnosed 
with Klippel–Trenaunay syndrome for the first time, present-
ing with primary symptoms of superficial venous varicosities, 
swelling in the right lower limb, and vascular abnormalities 
in the liver and gastrointestinal tract. These multisystem vas-
cular lesions are rare but serious complications of Klippel–
Trenaunay syndrome.[13,14] The intermittent gastrointestinal 
bleeding in the patient is attributed to bleeding from vascular 
malformations in the gastrointestinal tract. Review of litera-
ture indicates that multisystem vascular abnormalities in KTS 
patients are a relatively rare but documented condition.[15] 
Among them, gastrointestinal bleeding from vascular mal-
formations is one of the common multisystem complications.
According to previous literature reports, the incidence of gas-
trointestinal bleeding in KTS patients ranges from 2% to 23%, 
possibly associated with mucosal damage and rupture of small 
blood vessels caused by vascular malformations. Depending on 
the patient’s clinical symptoms and severity of bleeding, treat-
ment for gastrointestinal bleeding in KTS patients involves 
medication,[16] endoscopic therapy, interventional hemostasis, 
and surgical intervention.[17,18] This patient has underwent 2 
sessions of interventional embolization therapy for hemostasis, 
but the treatment efficacy was not remarkable. Interventional 
embolization can effectively block bleeding arteries and thus 

Figure 5.  Colonoscopy indicated the presence of multiple venous varicosities from the splenic flexure to the rectum. Multiple injections of polidocanol and 
meilan, totaling 45 mL, were administered, leading to significant sclerosis of the varicose vessels.

Figure 6.  The changes of hemoglobin and D-Dimer during treatment and follow-up.
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control the source of bleeding. However, due to the vascular 
abnormalities and variations inherent in KTS patients, inter-
ventional methods may have difficulty in fully localizing the 
bleeding arteries in this case.

The fundamental cause of complications in KTS lies in its 
extensive vascular malformations, so all treatments for KTS 
should be based on correcting vascular abnormalities. European 
vascular surgery guidelines recommend conservative treat-
ment for symptoms and signs secondary to KTS, including 
limb elevation, compression therapy, and alleviation of con-
gestion through physical methods as much as possible. There 
are several clinical reports indicating that the condition of most 
patients can be controlled through conservative treatment mea-
sures. For multiple colonic vascular tumors or refractory rectal 
bleeding, options such as partial colectomy and colorectal-anal 
anastomosis can be considered.[14] However, upon reviewing 
relevant published studies, we found that endoscopic therapy 
has demonstrated significant efficacy in gastrointestinal bleed-
ing associated with KTS. Many case reports and clinical stud-
ies indicate that endoscopic therapy can effectively control the 
source of gastrointestinal bleeding, alleviate bleeding symptoms 
in patients, and improve their quality of life. Endoscopic tech-
nology has significant advantages in detecting occult bleeding 
sources, implementing hemostasis measures, and monitoring 
treatment efficacy. Currently, commonly used techniques include 
hemoclipping, electrocoagulation, laser hemostasis, and sclero-
sant injection. Sclerosants recommended by European vascular 
surgery guidelines include ethanol, sodium tetradecyl sulfate, 
or polidocanol. In reviewing this case, considering the poor 
efficacy of conservative and interventional embolization treat-
ment, the surgical complications, and their impact on long-term 
quality of life, we performed a colonoscopy and the first endo-
scopic treatment for the patient. Colonoscopy revealed multiple 
venous malformations from the splenic flexure to the rectum, 
and sclerotherapy was performed with multiple injections of 
polidocanol and meilan totaling 45 mL, resulting in significant 
vascular sclerosis immediately after injection. Within 3 months 
postoperatively, the patient did not experience any rectal bleed-
ing or melena. However, endoscopic treatment still has certain 
limitations for deep vascular malformations and variations. 
The patient experienced recurrent symptoms of rectal bleeding 
6 months later, although the amount of bleeding was reduced 
compared to before. We considered the benefits of endoscopic 
treatment to be significant. With the patient’s consent, the sec-
ond endoscopic sclerotherapy for rectal varices was performed, 
and good results were achieved. As of March 2024, the patient 
had not experienced rectal bleeding, and had largely resumed 
normal work and life activities.

However, careful discrimination is essential in gastrointestinal 
endoscopy of KTS syndrome patients, as ulcers might appear on 
the surfaces of varices or vascular tumors in some cases, poten-
tially leading to misdiagnoses of inflammatory bowel disease. 
It’s crucial to note that these lesions should not be biopsied, as 
it may lead to severe bleeding. Instead, the entire gastrointes-
tinal tract should be examined by endoscopy to determine the 
location and extent of vascular malformations, and appropri-
ate and effective treatment for gastrointestinal bleeding should 
be provided.[19] Accurate diagnosis serves as the foundation of 
treatment.

For this patient with concomitant gastrointestinal bleeding, 
we performed relevant symptomatic treatment through endos-
copy. However, the treatment of KTS syndrome should be com-
prehensive, requiring the cooperation of a multidisciplinary 
medical team, with the main goals of relieving symptoms, 
improving patient quality of life, and preventing complica-
tions. We conducted screening and management of systemic 
complications for the patient. Studies have shown that KTS 
syndrome is associated with an increased risk of thrombo-
sis, possibly due to vascular malformations and localized 
intravascular coagulation abnormalities, as evidenced by the 

presence of chronic thrombosis in the right leg’s popliteal and 
intermuscular veins in this case.[1] Furthermore, we observed 
significant abnormalities in the patient’s coagulation. In the 
literature review process, researchers found that KTS can be 
identified through these diagnostic, including thrombophlebi-
tis, deep vein thrombosis, pulmonary embolism, and conges-
tive heart failure.[20,21] The issues of coagulation and bleeding 
in KTS patients need to be continuously evaluated and dis-
cussed. Considering the extensive gastrointestinal varices and 
bleeding tendency in this case, we have refrained from antico-
agulant therapy for now.

Additionally, regarding the pathogenesis of the disease, stud-
ies have suggested that KTS syndrome may be associated with 
mutations in the PIK3CA gene, which are related to abnor-
mal vascular formation and proliferation, leading to vascular 
abnormalities and tissue overgrowth in patients. In the patient’s 
clinical presentation, we also observed significant overgrowth, 
which aligns with the researchers’ observations.[22,23] Due to 
the patient’s refusal of genetic testing, we are unable to discuss 
the pathogenesis of the disease at the genetic level in this case. 
However, PIK3CA inhibitors as targeted drugs for treating KTS 
have potential efficacy.[19] These inhibitors can block abnormal 
vascular formation and proliferation, alleviate vascular and tis-
sue overgrowth, potentially alleviating symptoms and improv-
ing disease prognosis in patients, and even reversing vascular 
remodeling.

In conclusion, Klippel–Trenaunay syndrome is a rare dis-
ease, and there are still many uncertainties regarding its eti-
ology, diagnosis, and treatment. When faced with this rare 
disease, raising awareness among physicians to achieve early 
diagnosis, standardized evaluation, and regular follow-up 
is crucial for better management and treatment of KTS 
patients. Additionally, clinicians should pay close attention 
to the complications of KTS patients, especially serious 
symptoms such as gastrointestinal bleeding, and intervene 
and treat them promptly. This case report aims to enhance 
clinicians’ understanding of KTS syndrome patients, 
improve the diagnosis and treatment of their complications, 
promote awareness of endoscopic diagnosis and treatment 
for patients with gastrointestinal bleeding, and advance the 
overall management of this rare disease, with the hope of 
benefiting such patients more. It provides valuable insights 
for future research and clinical practice in patients with KTS 
syndrome complicated by multi-organ vascular lesions and 
gastrointestinal bleeding.
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