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Klippel–Trenaunay–Weber syndrome (KTWS) is a rare
genetic disorder of the vascular system characterized by
arterioveneous malformation with Klippel–Trenaunay syn-

drome (KTS). KTS occurs in approximately 1 in 30,000
live births. It is characterized by a clinical triad of vascu-
lar malformation, bone and soft tissue hypertrophy, and dif-
fuse varicosity of veins1). Although it usually affects one limb,
some studies found in the literatures have reported that it
can affect two limbs or more2).

Poor results have been reported for fractures of the affect-
ed extremity in KTWS because of problems with wound
healing, infection, and non-union. In addition, massive bleed-
ing can lead to fatality. These complications should be con-
sidered in treatment of the fracture in patients with KTWS.
However, there is still no consensus regarding management
of complications and treatment of the fractures in patients
with KTWS. In this study, we report on a patient who suf-
fered a fracture of the femoral shaft who received operative
treatment with minimal complication.
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A fracture of the affected extremity in patients with Klippel–Trenaunay–Weber syndrome can be fatal due to
massive bleeding and show poor results. A 42-year-old male presented with an old fracture of the right femoral
shaft with metal failure. We planned an operation to remove the previously fixed plate and to perform re-fixation
using an intra-medullary nail. Preoperative angiography was performed and the arteriovenous malformations were
embolized in order to reduce the risk of bleeding. After angiography, the previously fixed plate was removed.
After the operation, a second angiography was performed immediately and the venous malformation was embolized.
One week after the first operation, a second operation was performed in order to reduce the fracture and to per-
form re-fixation using an intramedullary nail. The patient is being followed without major complication over a
period of seven years after surgery. We recommend careful planning of preoperative and postoperative angiogra-
phy and embolization in order to reduce the risk of bleeding in patients with Klippel–Trenaunay–Weber syn-
drome.
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CASE REPORT

A 42-year-old male visited the emergency room with right
mid-thigh pain after usual activity. He had hypertrophy of
both lower limbs, second toe macrodactyly, a capillary
malformation like lesion on the foot, and varicosity of both
lower limbs (Fig. 1). He presented with an old fracture of
the right femoral shaft with metal failure (Fig. 2). He had
slipped and suffered a fall four months ago and underwent

surgery for treatment of the right femoral shaft fracture at
a local medical center (Fig. 3).

Preoperative computed tomography angiography showed
multiple arteriovenous malformations with a traumatic arte-
riovenous fistula in the right thigh. An operation was planned
for removal of the previously fixed plate and to perform
re-fixation using an intra-medullary (IM) nail. To reduce
the risk of bleeding, angiography was performed and the
arteriovenous malformation, which originated from the

FFiigg..  11.. Both lower limb hypertrophy, second toe macrodactyly, a capillary malformation like lesion on the foot and both lower
limb varicosity.

FFiigg..  22.. A 42-year-old male presented with an old fracture of the right femoral shaft with metal failure.
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deep femoral artery, was embolized (Fig. 4).
Six days after angiography, we removed the previously

fixed plate. The operation took 2 hours 35 minutes. The esti-
mated intraoperative bleeding was 1,200 mL and the patient
received five units of packed red blood cells (pRBC) and
three units of fresh frozen plasma (FFP). After the operation,
a second angiography was performed and a venous malfor-

mation originating from the deep femoral artery was embolized
in order to prevent additional bleeding (Fig. 5). Skeletal trac-
tion was then applied until the second operation in order to
immobilize the fracture site (Fig. 6). Preoperative hemoglo-
bin (Hb) was 13.0 g/dL and immediate postoperative Hb
was 11.7 g/dL. After surgery, Hb was checked daily until post-
operative day 4. The patient did not undergo blood transfu-

FFiigg..  33.. He slipped and suffered a fall four months ago and underwent an operation for a right femoral shaft fracture at a local
medical center. (AA) Preoperative X-ray and (BB) immediate postoperative X-ray at a local medical center.

A B

FFiigg..  44.. (AA) arteriovenous malformation (white arrow) which originated from the deep femoral artery (black arrow). (BB) After
embolization, arteriovenous malformation disappeared.

A B
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sion between the first operation and the second operation.
One week after the first operation, a second operation was

performed in order to reduce the fracture and to perform re-

fixation using an IM nail. A reconstruction type nail was
used after IM reaming due to a narrow medullary canal. The
operation took 2 hours 5 minutes (Fig. 7). The estimated

FFiigg..  55.. After removal of the previously fixed plate, we immediately performed second angiography. (AA) Angiography showed
multiple feeders for arteriovenous malformation from a branch of the deep femoral artery (black arrow). (BB) After emboliza-
tion, arteriovenous malformation disappeared.

A B

FFiigg..  66.. After angiography, we applied skeletal traction until the second operation in order to immobilize the fracture site.

A B
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intraoperative bleeding was 400 mL and the patient received
three units of pRBC and one unit of FFP. At three days before
the second operation, preoperative Hb was 9.8 g/dL and
immediate postoperative Hb was 10.2 g/dL. After surgery,
Hb was checked daily until postoperative day 4. The patient
underwent transfusion with two units of pRBC two days
after the second operation (Fig. 8).

The patient ambulated using a wheelchair two days after
the operation and ambulated using two crutches after 12 days

after the operation. The operative wound was clear without
discharge during the admission period. The patient was dis-
charged from the hospital 18 days after the operation. The
patient ambulated using a cane eight months after the oper-
ation. Twenty-three months after the operation, radiologic
union was achieved (Fig. 9). The patient is being followed
without major complication seven years after surgery.

The patient was informed that this case wound be submit-
ted for publication and informed consent was obtained from
the patient.

DISCUSSION

This case highlights the fact that careful planning of peri-
operative angiography and embolization of arteriovenous
malformation can decrease bleeding in the femoral shaft
fracture in patients with KTWS. During hospital admission,
the patient did not receive intensive care, and there were no
wound problems or massive transfusion. As a result, prop-
er healing of the fracture was achieved without complica-
tion and good results were obtained in seven-year follow up.

Most cases of KTWS are sporadic and pathogenesis is
elusive; therefore, diagnosis is difficult. Although some
researchers have suggested autosomal dominant patterns
of inheritance, it has not yet been proven3). Because there
is no pathognomotic test, diagnosis should be based on clin-
ical features such as vascular malformation (nevus flam-

FFiigg..  77.. We performed the second operation in order to reduce the fracture and to perform re-fixation using an intra-
medullary nail. We used a reconstruction type nail.

FFiigg..  88.. Hemoglobin (Hb) change after the first and second
operation.
pRBC: packed red blood cells, Pre-op: preoperative, POD:
postoperative day.
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meus, “port wine stain”), soft tissue hypertrophy, and vari-
cosity of the affected limb.

There are only a few cases involving treatment of a femoral
shaft fracture in KTWS and KTS patients and poor results
were reported in these cases. Mahjoub et al.4) reported that
conservative treatment such as skeletal traction and oper-
ative treatment such as open reduction and internal fixa-
tion (ORIF) or IM nail showed poor results in two cases of
femoral shaft fracture in KTS patients. They eventually per-
formed en bloc resection and reconstruction and insisted
that it is a viable option4). Nahas et al.5) reported that ORIF
for treatment of femoral shaft fracture in KTS patients result-
ed in delayed union, and management with low intensity
pulsed ultrasound was subsequently administered. Gupta
et al.6) reported union of a femoral shaft fracture in KTS
patients with external fixation following skeletal traction.
However, the patient described in this case report developed
a limb length discrepancy of 5 cm. Only one case report
described excellent results. Prasanna reported successful
union of femoral shaft fractures in KTS patients using plate
fixation with use of a minimally invasive osteosynthesis
technique after fluoroscopic-guided foam sclerotherapy of
the lower limb7).

Femoral shaft fracture itself is associated with a relative-
ly high risk of bleeding. The high potential for bleeding in

KTWS and KTS should be of concern to many surgeons.
The risk of bleeding is extremely high for femoral shaft
fracture in these syndromes. Barbara and Wilson8) report-
ed that mean estimated bleeding was 740±2,739 mL
(range, 20 to 18,000 mL) in 82 patients. Mahjoub et al.4)

estimated intraoperative blood loss of 3 L during perfor-
mance of resection and reconstruction procedures. Nahas
et al.5) reported that 15 units of blood were required during
the operation.

Excessive and uncontrollable bleeding can lead to poor
results and intensive care. Many surgeons used an intraop-
erative common iliac artery balloon as a tourniquet for con-
trol of intraoperative bleeding4,8). However, a complicated
surgical procedure and extended operative time may be
required.

Several surgeons have performed and recommended mag-
netic resonance imaging (MRI) study for evaluation of soft
tissue hypertrophy and vascular abnormality before the
operation3,5,8). Evaluation using MRI study could not be per-
formed due to the presence of a previously inserted metal
implant. Eventually, evaluation using MRI study could not
be performed after removal of the implant because skele-
tal traction was applied immediately. Nevertheless, bleed-
ing was effectively decreased with perioperative angiogra-
phy and embolization.

FFiigg..  99.. Radiologic union after 23 months.
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As a result, we highly recommend careful planning of pre-
operative and postoperative angiography and embolization
in order to reduce the risk of bleeding in patients with KTWS.
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