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Klippel-Trenaunay Syndrome Accompanied by the Findings 
of Scoliosis and Spinal Nerve Root Compression Due to AVM
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Abstract

Klippel–Trenaunay Syndrome (KTS) is one of the rare congenital hyperplasia syndromes generally involving a single extremity characterized by 
port-wine-stain-type cutaneous vascular malformations, bone and soft tissue hypertrophy, and varicose veins. It was described by the French 
doctors Maurice Klippel and Paul Trenaunay for the first time in 1900s. Later, the investigators Parkes and Weber described the accompanying 
arterial abnormalities, arteriovenous fistula, and arterial aneurysms. The disease affects men and women at an equal rate and is not limited to any 
racial groups. The purpose of this article is to introduce an extremely rare case of KTS with three hypertrophic extremities, presenting with the 
findings of spinal nerve root compression due to arteriovenous malformation located in the lumbar spinal canal with a literature review.
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Introduction

Klippel–Trenaunay, a hyperplasia syndrome, generally in-
volves a single extremity that often occurs during delivery or in 
early childhood and which is characterized by cutaneous hem-
angioma, congenital venous abnormalities, and hypertrophy in 
the skeleton and soft tissue (1-3). In this paper, we reported a 
case of an extremely rare case with KTS.

Klippel–Trenaunay Syndrome (KTS) is one of the rare con-
genital hyperplasia syndromes, generally involving a single 
extremity, characterized by port-wine stain type cutaneous 
vascular malformations, bone and soft tissue hypertrophy and 
varicose veins. It was described by the French doctors, Maurice 
Klippel and Paul Trenaunay, for the first time in 1900s. After-

wards, the investigators named Parkes and Weber described the 
accompanying arterial abnormalities, arteriovenous fistula and 
arterial aneurysms. The disease affects men and women at an 
equal rate, and is not limited to any racial groups.

The purpose of this article is to introduce an extremely rare 
case with KTS with three hypertrophic extremities, presenting 
with the findings of spinal nerve root compression due to arte-
riovenous malformation located in the lumbar spinal canal, in 
company with literature.

Case Report

An 18-year-old male patient presented to our clinic with 
complaints of increasing persistent lower back pain and numb-
ness and pain in both legs for 2 weeks. 



Physical examination demonstrated evident hypertrophy 
in bilateral lower extremities and upper extremity on the right 
side. “Port-wine stain” lesions were observed that were dissemi-
nated in the bilateral lower extremities and upper extremity on 
the right side, spreading to the abdominal and dorsal regions 
(Figure 1).

Furthermore, diffuse varicose veins were observed in bilat-
eral lower extremities that were more evident on the left side 
(Figure 2).

The skin lesions observed in the physical examination were 
also present during delivery. Hypertrophy of bilateral lower ex-
tremities and right upper extremity was distinguished at the age 
of 5 and gradually increased until the age of 18.

The muscle strength of the knee flexion, ankle dorsiflexion, 
and ankle plantarflexion on the left side were 4/5, 3/5, and 
3/5, respectively, as shown by neurological examination. The 
Achilles and patella reflexes were hypoactive; hypoesthesia and 
dysesthesia were detected in the dermatomes of the left L3, L4, 
L5, S1, and straight leg raise (45°), and Lasegue’s tests were 
found positive.

In the patient with hypertrophy in the right upper extremity 
and bilateral lower extremities, the circumference of the extrem-
ity was measured as 45–47 cm at the femoral level, 35–37 cm at 
calf level, and 25–27 cm at the malleolus level for the right–left 
lower extremity. The circumference of the right upper extremity 
was measured 5-cm wider than that of the left side (Figure 3).

The patient was subjected to lumbar and extremity radi-
ographies, abdominal ultrasonography (US), color Doppler USG 
of the lower–upper extremities, thoracic and full abdominal 
computed tomography (CT), and lumbar magnetic resonance 
imaging (MRI). The radiographs (or the computed tomography 
topogram images) of the case demonstrated an appearance of 
scoliosis with left-sided concavity in the dorsal region and an 
appearance of scoliosis with right-sided concavity in the lumbar 
region (Figure 4).

No pathological finding was identified in the arterial Dop-
pler US of the upper and lower extremities. 

The superficial venous system in the hypertrophic right arm 
was wider compared with that of the other arm in the venous 
Doppler US of the upper extremity. However, no evidence of 
venous malformation and thrombosis was detected. 

The venous Doppler US of the lower extremities demon-
strated grade-2 insufficiency in the superficial venous system; 
yet no insufficiency of the deep venous system was determined. 
However, non-thrombosed multiple varicose veins, the greatest 
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Figure 1. Arm

Figure 2. Lower extremities

Figure 3. Hypertrophy in the right upper extremity
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of which was measured as 4.5 cm in diameter, were observed 
joining in the saphena magna parva. 

The size of the liver, spleen, and bilateral kidney was ob-
served at the upper limit as shown in the full abdominal ultraso-
nography. No other pathological finding was detected.

In the lumbar MRI scan, T1-T2 weighted sequences re-
vealed multiple tortuous hypointense lesions in consecutive or-
der at the right posterolateral epidural space of the spinal canal 
throughout the L3-L4 vertebrae. The lesion induced compres-
sion on the dural sac from the posterior part obliterating the 
right lateral recess and resulted in compression on the L3, L4 
roots by extending towards the neural foramen (Figure 5). 

No pathological finding was observed in the thoracic and 
full abdominal CT scans.

We report a case of PD after we obtained the informed con-
sent of the patient.

Discussion

Klippel–Trenaunay is one of the hyperplasia syndromes, 
generally involving a single extremity that often occurs during 
delivery or in the early childhood and which is characterized by 
cutaneous hemangioma, congenital venous abnormalities, and 
hypertrophy in the skeletal and soft tissue (1-3).

It was described by the French doctors Maurice Klippel 
and Paul Trenaunay for the first time in 1900s (1). Later, the 
investigators Parkes and Weber described the accompanying 
arterial abnormalities, arteriovenous fistula, and arterial aneu-
rysms (4,5). 

The presence of at least two of the three main clinical pic-
tures is diagnosis for KTS. While these three characteristics in-
volved in the classical triad of KTS exist together only in 63% 
of patients, the frequency of capillary malformations, varicosity 

and venous malformation, and extremity hypertrophy is 98%, 
72%, and 67%, respectively (6). Our case involves three car-
dinal symptoms falling within the classical triad of the disease.

Although the exact etiology of the disease is unknown, 
the major possibility is that the abnormalities of the mesoder-
mal tissues responsible for the angiogenesis are liable for the 
disease during the fetal life. The vascular endothelial growing 
factors are involved in this complicated process as critical regu-
lators. There is some evidence that it may be associated with 
a translocation at (8;14) (q22.3;q13). Some researchers have 
suggested that VG5Q (Vasculogenesis gene on 5q protein) has 
an association (7-11).

In addition to visceral hemangioma, a number of cases that 
have generally been described as non-life threatening KTS affect 
the organs of the GI system, including the liver, spleen, blad-
der, kidney, lungs, and heart. Particularly vascular malforma-
tions, involving the vascular system, can be a significant source 
of morbidity and even mortality in these cases. Resection of the 
involved intestinal segment is required in patients with KTS and 
life-threatening hemorrhage. No visceral involvement and hem-
angioma in visceral organs were observed in our patient (12-15).

According to a study performed at the Mayo Clinic (15), 
port-wine-stain-type hemangioma, varicose veins or venous 
malformations, and leg hypertrophy were determined with a 
rate of 98%, 72%, and 67%, respectively, in KTS (15). In our 
case, three clinical pictures have been concomitantly observed.

Extremity involvement in KTS occurs as unilateral with a rate 
of 85%; as bilateral with a rate of 12.5%; and as cross-bilateral 
with a rate of 2.5%, whereas it affects bilateral lower or upper 
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Figure 4. Scoliosis in the AP radiograph (or topogram)

Figure 5. Compression of the dural sac and nerve root and hy-
pointense epidural lesion consistent with venous malformation 
on the right side of the spinal canal in sagittal T1 and T2 and 
axial T2 sequences in Lumbar MR scan



extremities in 10% of patients (16,17). The involvement of three 
extremities concomitantly as in our case is a rare type of involve-
ment for KTS.

The characteristic skin lesion is port-wine-stain-type cuta-
neous hemangioma. The color of the lesion is dark pink. The 
term “capillary malformation” is used at the present time. This 
is because actual hemangiomas are tumoral formations with 
mycotic activity, whereas static endothelium is contained in the 
capillary malformations in KTS (18). Skin lesions of our patient 
were birthmarks. 

Hemihypertrophy often involves a single extremity. It slowly 
begins to build up following birth. The main reason is excess of 
soft tissue and fat. The over development of the bone tissue also 
contributes to hypertrophy. Venous enlargement is observed 
from the foot to the calf. In a study performed by Browse et al. 
(19), hypoplasia/aplasia in the deep venous system was identi-
fied with a rate of 18% in 49 patients with KTS. Redondo et al. 
(20) reported the same with a rate of 22%. In our case, hyper-
trophy findings were present in three extremities, and they are 
considered to contribute particularly to lower extremity pain.

Abnormalities of the superficial veins range from ectasia of 
small veins, varicosities, and malformation to persistent embryo-
logic veins (15). 

It is important to scan the deep venous system prior to 
vascular intervention. Doppler USG may be used for scanning 
purposes to determine arteriovenous malformations (AVM) in 
patients older than 1 year. Magnetic resonance is used to exam-
ine the deep pelvic and thoracic regions in cases of a vascular 
lesion extending throughout the leg. Arteriography is indicated 
in case of suspected involvement of the brain or spinal cord. 
Venography is not employed very often. Doppler USG is used 
for the diagnosis of venous insufficiency. Hemangiomas should 
be protected against trauma with the arrangements for the risk 
of bleeding made.

It may progress into lower back/leg pain, weakness, and 
even cauda equina syndrome in patients with spinal location 
as in our case. Pressure was observed mostly to be in the right 
posterolateral area in the MRI images of our patient; however, 
clinical and neurological findings were determined in the left ex-
tremity. This can be explained with the fact that the mass being 
in vascular origin, dynamic nature of the inner mass fluid, and 
pressure differences in the mass. The cystic enlargement also 
observed in MRI images, which extend into the sacral region, 
can be the cause of left extremity weighted symptoms.

No electromyelography (EMG) was performed because the 
patient did not provide his consent to EMG testing.

The treatment of KTS is primarily conservative and symp-
tomatic. Varsity socks and pneumatic compression therapy re-
duce the venous insufficiency. Cellulitis and thrombophlebitis 
are treated with antibiotics, analgesics, and leg elevation. Aspirin 
may be used as a prophylactic therapy for thrombophlebitis and 
prior to surgical intervention and pregnancy. Most centers avoid 
surgical intervention for venous insufficiency. This is because cer-
tain complications, such as infection, lymphatic discharge, and 
skin detachment, are frequently experienced following surgical 
treatment. Furthermore, the recurrence following varicose vein 

surgery was reported as 50% (18). In selected cases, sclerothera-
py or endovenous laser ablation may be employed as an alterna-
tive to surgical intervention. Hemangiomas should be protected 
against trauma before surgical intervention with the arrange-
ments for the risk of bleeding made. 

Consequently, we agree that it is important to establish the 
diagnosis and initiate the appropriate supportive therapy for the 
disease in the early childhood to inhibit venous insufficiency. As 
in our case, the treatment that was not initiated at the early 
stage was unlikely to avoid differences in the diameters and cir-
cumferences of the extremities that could be inhibited to an 
extent, resulting in an early and more complicated exposure of 
the late-treatment group of patients to the venous insufficiency 
of the lower extremity. We believe that the early, systematic use 
of treatment options, which are already limited, may provide 
the maximum benefit and would highlight the importance of 
early diagnosis. We suggested pharmacological treatment and 
bilateral use of compression socks to our patient for the treat-
ment of venous insufficiency. 

We used ice pack application and low frequency analgesic flow 
application to decrease particularly pain and muscle spasm in addi-
tion to the medical treatment in acute pain periods of our patient. 
Surgical intervention should be considered in patients with AVM 
located in the spinal region with progressed clinical complaints as 
shown by the multidisciplinary evaluation. We consulted with the 
neurosurgery clinic for the purpose of surgical evaluation of our 
patient who had continuing weakness in the lower left extremity; 
however, pain has been decreased to an extent. 

Conclusion

Our article introduced a KTS case interestingly presenting 
with an overlapping finding of two pathologies, such as lumbar 
radiculopathy induced by a component of AVM, and eventually 
has emphasized on the importance of early and symptomatic 
treatment in these patients.
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