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INTRODUCTION:  Since  we performed  lymphaticovenular  anastomosis  (LVA)  for Klippel-Trenaunay-Weber
syndrome  and  obtained  relatively  good  results,  we report  the  adaptation,  effect  of treatment,  and  mech-
anism  of LVA.
PRESENTATION  OF  CASE:  Case  is a 28-year-old  man  with  an increase  of the  circumference  and  pigment
changes  on  the  whole  right  leg and  gluteal  region  from  the  time  he  was  born.  He  exhibited  signs  of right
leg  cellulitis  with  a fever  about  40◦ at frequency  of  the  degree  once  a month.  We  planned  to  perform  LVA
of the  right  leg  to prevent  cellulitis  of the  lower  limbs.
DISCUSSION:  This  case  presented  with  repeated,  severe  cellulitis  occurring  once  a  month  prior  to treat-
ascular malformations
ellulitis

ment. This  symptom  greatly  reduced  the  quality  of  life  of the  patient.  Postoperatively,  he  lived his  daily
life  with  no  particular  limits,  and  significant  improvement  quality  of life was  due  to  LVA.  Therefore,  it  is
inferred  that  the  protective  efficacy  of  inflammation  was  obtained  by  anastomosing  lymphatics  and  the
vein around  the  skin  lesions  and  a return  current  of  the  lymph  flow  was  promoted.
CONCLUSION:  The  possibility  that LVA  could  become  an  excellent  therapy  for  similar  cases  is suggested.

© 2019  The  Authors.  Published  by  Elsevier  Ltd  on  behalf  of  IJS Publishing  Group  Ltd.  This is  an  open
 artic
access

. Introduction

Klippel-Trenaunay-Weber syndrome is a vascular, lymphatic
alformation disease spread over the whole or distal segments

f arms or lower limbs and laterality occurred in appendicu-
ar size and form. As a vascular malformation, it is complicated
y capillary malformation, venous malformation, arterio-venous
alformation, lymphatic malformation, and these vascular malfor-
ations are mixed in most cases. Additionally, patients with these

ascular malformations often present with symptoms, such as lym-
hatic swelling, due to lymphatic dysfunction and cellulitis, etc.
hese symptoms are often aggravated with aging or growth. Since
e performed lymphaticovenular anastomosis (LVA) for Klippel-

renaunay-Weber syndrome and obtained relatively good results,
e report the adaptation, effect of treatment, and mechanism of

VA. This work has been reported in line with the SCARE criteria.
1]

. Case
A 28-year-old man  was admitted due to an increase of the
ircumference and pigment changes on the whole right leg and
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210-2612/© 2019 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group
rg/licenses/by/4.0/).
le under  the CC  BY  license  (http://creativecommons.org/licenses/by/4.0/).

gluteal region from the time he was  born. Segmental resection was
performed multiple times during childhood at another hospital.
Pressure therapy with normal stockings was performed intermit-
tently, but his symptoms gradually worsened and our hospital was
subsequently consulted. At consultation, swelling was  detected
in the whole right leg and showed a difference in circumference
between the left and right legs (Fig. 1). In addition, he exhibited
signs of right leg cellulitis with a fever about 40◦ at frequency
of the degree once a month. In addition, pain of NSR (Numeri-
cal Rating Scale) 4–5 degree was detected during inflammation.
The measurements (cm) for the right lower extremity diameter at
initial diagnosis were as follows: dorsalis pedis, 22.5; ankle, 28.6;
10 cm below the knee joint, 35.8; knee joint, 42.0; and 10 cm above
the knee joint, 45.0. He started wearing elastic stockings for lym-
phedema after consultation with our department and symptoms
resolved at once. However, because he developed cellulitis again,
we planned to perform LVA of the right leg to prevent cellulitis of
the lower limbs. We  conducted lymph flow evaluation by indocya-
nine green angiography preoperatively. At first, indocyanine green
was injected on the tip of the foot as part of normal indocyanine
green angiography, but the dye almost did not move from injec-
tion site. Next, we injected indocyanine green around skin lesions

on the femoral and gluteal areas (Fig. 2). We  identified volumi-
nous, significant lymph, which flowed out from skin lesions. We
performed 7 lymphaticovenular anastomosis at the femoral region,
groin region, the calf, ankle joint, and the buttocks (Figs. 3 and 4).
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Fig. 1. Vascular malformation was detected in the whole right leg and buttocks via
MRI  at the initial diagnosis. The mixed vascular malformations were noted in a thigh
and the buttocks with skin lesions in particular.
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Fig. 3. The site of lymphaticovenular anastomosis.
We  anastomosed seven areas, from the ankle to the buttocks.

such as lesion resection, may be performed for addressing leg-
length discrepancy. For the vascular malformation, therapeutic
strategies vary according to symptoms, the characteristics of the
Fig. 2. The photographs of the lower limbs at the initial diagnosis.

s for the lymph that entered the anastomosis, the smallest diam-
ter of the anastomosis 0.35 mm and the maximal diameter was
.8 mm.  In particular, we anastomosed the lymphatic duct and vein
ear the border of the lesion from normal tissue in the area of the

emoral and gluteal skin lesions. The operative time was  4 h and
8 min.

The measurements (cm) for the right lower extremity diameter
t one week after operation were as follows: dorsalis pedis, 21.5;
nkle, 27.5; 10 cm below the knee joint, 33.5; knee joint, 42.0; and
0 cm above the knee joint, 46.0. Therefore, slight improvement

n the condition was observed. The operation caused infection to
evelop in the surgical suture in the ankle, postoperatively, but
ymptoms cleared by removing the thread. The patient has been
ellulitis-free for 1 year post-operatively and has been able to live
is daily life without any problems. He uses elastic stockings inter-

ittently. The patient has agreed to the publication of this paper.
Fig. 4. Anastomosis in the groin site.
We  performed end to end anastomosis in a 0.55 mm vein and a 0.7 mm lymphatic
duct.

3. Discussion

There is no radical therapy for the pathologic increase in growth
as treatment for Klippel-Trenaunay-Weber syndrome. Surgical cor-
rection surgery (epiphyseal line growth suppression technique,
bone elongation) or harnesses assisting the lower limbs, are per-
formed for leg-length difference. Additionally, debulking surgery,
vessel, and the frequency of cellulitis. Generally, pressure ther-
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py with elastic stockings, tumor resection, sclerotherapy, and
mbolization are performed, but all these therapies are considered
s palliative treatment. There is no effective therapy for patients
hat suffer from repeat cellulitis with lymphatic malformation and
ppendicular edema, in particular. LVA is performed as surgical
reatment for secondary lymphedema primarily, and protective
fficacy of the cellulitis [2,3] and edema reduction was reported
4–6]. Also, at the animal experiment level, one end of the post-
perative change is elucidated. [7,8] Additionally, the protective
fficacy of lymphedema through LVA was reported [9].

This case presented with repeated, severe cellulitis occurring
nce a month prior to treatment. Visiting the hospital and hospi-
alizations were required each time. This symptom greatly reduced
he quality of life of the patient. Postoperatively, he lived his daily
ife with no particular limits, and significant improvement quality
f life was due to LVA. Inflammation occurred from the femoral
nd gluteal skin lesions, and inflammation was spread in the whole
ower limbs preoperatively. Therefore, it is inferred that the pro-
ective efficacy of inflammation was obtained by anastomosing
ymphatics and the vein around the skin lesions and a return current
f the lymph flow was promoted.

For the Klippel-Trenaunay-Weber syndrome, many cases
resent with lesions occurring in the whole lower limbs, similar
o this case. It is thought that the protective efficacy of cellulitis

ight be obtained by performing improvement of the lymph flow
sing LVA around the densest vascular lesion, causing inflamma-
ion such as skin lesions. However, there are many points that are
ot understood, including the optimal site of LVA and other mat-
ers that require attention for cases such as this. It is necessary to
xamine the improvement effect against edema or the protective
fficacy of cellulitis by performing LVA in more cases in the future.

. Conclusion

We  performed LVA for a case of Klippel-Trenaunay-Weber
yndrome, which presented with frequent cellulitis and showed
xcellent effect of treatment. The possibility that LVA could become
n excellent therapy for similar cases is suggested.
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