
Splenorenal bypass is a highly ef-
fective treatment for renovascu-
lar hypertension in adults. Be-

cause of the small size of the splenic
artery, this method has been less suc-
cessful in children.1,2 However, with
improved microvascular surgical tech-
niques, the procedure has great poten-
tial in children. We describe a success-
ful splenorenal bypass performed on a
2-year-old child with Takayasu’s dis-
ease (an inflammatory vascular disease,
affecting most often the aorta and its
main branches3).

CASE REPORT

A 2-year-old boy, weighing 13 kg,
was referred for investigation and con-
trol of renovascular hypertension. The
child initially presented at 9 months of
age with intussusception and coinci-
dentally was found to have severe hy-
pertension. Investigation led to a diag-
nosis of Takayasu’s large cell arteritis
localized to the abdominal aorta (mid-
dle aortic syndrome). The right renal
artery was occluded, but the left renal
artery appeared to be normal. The

child was initially treated with capto-
pril and nifedipine. A right nephrec-
tomy was performed in an attempt to
control the renovascular hypertension.
After nephrectomy no antihyperten-
sive medications were required to
maintain a normal blood pressure.
The child was readmitted at

27 months of age because the hyper-
tension recurred. Physical examina-
tion revealed severe hypertension and
an abdominal bruit. Antihypertensive
medications, consisting of propranolol
(15 mg three times daily), captopril
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In adults splenorenal arterial bypass is a highly effective treatment for renovascular hypertension, but in
children the procedure has been less successful because of the small size of the splenic artery. However,
with the improvement in microvascular techniques the procedure is now possible in children. A 2-year-old
child with Takayasu’s arteritis, previous right nephrectomy and severe renovascular hypertension required
revascularization to salvage his remaining left kidney. A splenorenal arterial bypass was performed through
a left retroperitoneal flank incision. Postoperatively his creatinine level returned to normal and his require-
ments for antihypertensive medication were markedly diminished. The advantages of a splenorenal arterial
bypass for left renal revascularization in a developing child are discussed.

Le pontage artériel splénorénal chez les adultes est un traitement extrêmement efficace contre l’hyperten-
sion rénovasculaire, mais l’intervention a eu moins de succès chez les enfants à cause de la faible taille de
l’artère splénique. Toutefois, les techniques microvasculaires améliorées permettent maintenant d’utiliser
cette intervention chez les enfants. Un enfant de 2 ans atteint d’artérite de Takayasu qui a eu auparavant
une néphrectomie à droite et qui faisait de l’hypertension rénovasculaire grave a eu besoin d’une revascu-
larisation afin de sauver son rein gauche. On a pratiqué un pontage artériel splénorénal par incision lom-
baire rétropéritonéale à gauche. Son taux de créatinine postopératoire est revenu à la normale et ses besoins
de médicaments antihypertensifs ont diminué de façon marquée. Les avantages du pontage artériel
splénorénal pour la revascularisation rénale gauche chez un enfant en pleine croissance sont examinés.
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(5 mg three times daily) and nifedip-
ine (20 mg three times daily) were in-
stituted. Despite these high doses, his
hypertension remained poorly con-
trolled. The serum creatinine level was
elevated at 84 µmol/L. Repeat aortic
angiography showed progression of
his arteritis, with a severe stenosis of
the origin of the left renal artery, as
well as complete occlusion of the su-
perior mesenteric artery (Fig. 1). The
celiac axis and splenic artery were nor-
mal. Chest radiography revealed mild
cardiomegaly, and electrocardiogra-
phy demonstrated left ventricular hy-
pertrophy.
Left renal artery angioplasty was at-

tempted but was unsuccessful. After
this procedure his creatinine level in-
creased to 186 µmol/L but gradually
decreased to preangioplasty levels over
several days. Surgical revascularization
of the left renal artery was scheduled
in an attempt to salvage the remaining
kidney and gain better control of the
hypertension.

The operation was performed
through a left retroperitoneal flank in-
cision, and the left kidney, renal and
splenic arteries were exposed. The di-
ameter of the splenic artery was 4 mm
and of the proximal left renal artery
was 3 mm. Mannitol (12.5 g) was ad-
ministered intravenously 45 minutes
before renal cross-clamping, and he-
parin (100 units/kg intravenously)
was given immediately before clamp-
ing of the arteries. The splenic artery
was ligated and divided close to the
splenic hilum. The spleen remained
well perfused through the short gas-
tric vessels. The proximal splenic
artery was then anastomosed end to
side to the renal artery with a running
7-0 polypropylene suture. The renal
cross-clamp time was 34 minutes. Af-
ter release of the clamps, there was a
markedly improved pulse in the left
renal artery distally. He was main-
tained on dopamine at 3 g/kg per
minute for 24 hours postoperatively
to optimize renal perfusion.

The splenorenal bypass was well
tolerated. The serum creatinine level
decreased to normal (55 µmol/L)
over 2 days . Normal function of the
left kidney was confirmed 6 days post-
operatively by nuclear renal scanning.
His hypertension became much more
easily managed. He was started on
prednisone in the hope of preventing
further progression of his Takayasu’s
disease. He was discharged on the
13th postoperative day. Five months
postoperatively he was normotensive
(120/70 mm Hg), being maintained
on propranolol (10 mg orally twice a
day) and prednisone (5 mg orally
once a day). Repeat aortic angiogra-
phy (Fig. 2) confirmed the patency of
the splenorenal bypass with excellent
perfusion of the left kidney. His serum
creatinine level was stable 18 months
postoperatively at 46 µmol/L.

DISCUSSION

Stenosis and occlusion of elastic ar-
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FIG. 1. Abdominal aortic angiogram prior to splenorenal bypass. There is
significant narrowing of proximal left renal artery (R) and occlusion of 
superior mesenteric artery. Splenic artery (S) is well preserved and of good
calibre.

FIG. 2. Abdominal aortic angiogram 5 months after splenorenal bypass.
Splenic artery (S) and splenorenal anastomosis are patent and there is ex-
cellent perfusion of distal left renal artery (R).



teries are characteristic features in the
chronic phase of Takayasu’s disease.4

Although conservative treatment may
be considered in the initial treatment
of the inflammatory process, drug
therapy cannot treat stenotic lesions
in the aorta or great arteries.3 In this
case, the severe hypertension caused
by renal artery stenosis was poorly re-
sponsive to drug therapy, and the
child had already required a nephrec-
tomy. Surgical treatment was deemed
necessary to salvage the remaining
kidney and to reduce the severity of
the hypertension. A splenorenal by-
pass was considered to be the most ef-
fective means of treatment.
The catastrophic consequences of

uncontrolled high blood pressure dur-
ing infancy and childhood are being
recognized more frequently. Specifi-
cally, there is an increasing awareness
of the relatively high incidence of ren-
ovascular hypertension in children.5

Pokrovsky3 found this type of hyper-
tension in 55% of patients with
Takayasu’s disease, based morpholog-
ically on primary involvement of the
abdominal aorta and secondary in-
volvement of the renal artery orifices.
This finding is made even more signif-
icant by the fact that heart failure re-
sulting from hypertensive cardiomy-
opathy is one of the major causes of
death in Takayasu’s disease.3

The results of angioplasty for renal
artery stenosis in children are quite
variable. This technique is best suited
for stenosis of the middle or distal re-
nal artery.6 Attempts to dilate proxi-
mal ostial lesions, especially those as-
sociated with aortic anomalies are
likely to be unsuccessful,7 as was the
case with this child. In one series of
pediatric cases,8 60% of unsuccessful
angioplasties resulted in nephrectomy.
Surgical intervention is regarded as

more effective than medical manage-
ment in the treatment of renovascular
hypertension.5 Revascularization of

the kidney is a technically challenging
operation, and several options for ar-
terial reconstruction exist. The opti-
mal procedure depends on specific
factors.
Splenorenal bypass was considered

to be the best option for revasculariz-
ing this small child’s left kidney. He
had previously undergone a right
nephrectomy, and therefore preserv-
ing his left kidney and avoiding renal
dialysis was of paramount importance.
Aortorenal bypass involves greater dis-
section and the use of a bypass graft.
Use of polytetrafluoroethylene as graft
material increases the risk of thrombo-
sis and infection; use of saphenous
vein would be technically difficult be-
cause of its small size (2 mm diame-
ter) and has been associated with
complications, including aneurysmal
degeneration and subintimal hyper-
plasia.9 Dean, Berkowitz and O’Neill10

found that the incidence of aneurys-
mal degeneration of a saphenous vein
graft in sequential long-term angio-
graphic follow-up studies approaches
100% when grafted to the main renal
artery. Neither a saphenous vein graft
nor a synthetic graft could be ex-
pected to grow with the child and
would therefore limit the chance of
long-term success. Autotransplanta-
tion of the kidney involves an in-
creased risk of renal failure particularly
in a child who has already lost one kid-
ney.
The case described demonstrates

the excellent result possible with a
splenorenal bypass to provide revascu-
larization in a child with severe reno-
vascular hypertension. A splenic artery
bypass provides an autologous arterial
connection. The risk of infection and
thrombosis is reduced by avoiding the
use of foreign materials. Use of an ar-
terial conduit decreases the potential
for aneurysmal degeneration. The
splenic artery in this child was of com-
parable size to the renal artery and can

be expected to grow with the child.
The splenorenal approach avoids sur-
gical dissection of the abdominal
aorta. The retroperitoneal approach
employed avoids entry into the ab-
domen, which may be important in
patients having undergone previous
abdominal surgery. The technique is
efficient requiring only one vascular
anastomosis. Use of the splenic artery
does not endanger the vascular supply
to the spleen as it continues to be fed
by the short gastric vessels from the
stomach.11

There have been a number of re-
ports of splenorenal arterial bypass in
children,2,3,5,9,11,12 but to our knowledge
this 2-year-old child is the youngest to
undergo this procedure.11 The results
of the splenorenal bypass for treat-
ment of renovascular hypertension
secondary to Takayasu’s disease in this
young boy have been excellent. A
splenorenal arterial bypass should be
considered an effective option for left
renal revascularization in children.
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Notices
Avis

continued from page 228

Advanced Course in Hand
Surgery

The 2nd European Advanced
Course in Hand Surgery will be
held from Oct. 28 to 31, 1996,
at the Clinica Ortopedica
dell’Università Spedali Civili de
Brescia, Brescia, Italy.  In-
cluded will be sessions on
flexor tendons, nerves, congen-
ital hand problems, rheumatoid
arthritis, traumatic hand recon-
struction and the wrist. All pre-
sentations will be followed by
extensive discussion. Minilec-
tures on unusual topics will be
presented. The working lan-
guage will be English. For fur-
ther information contact the
Organizing Secretariat, 2nd
European Course in Hand
Surgery, Studio Progress, Via
Cattaneo 51, 25123 Brescia,

Italy. Tel.: 39-30-290326; fax:
39-30-40164

Congress on Ambulatory
Surgery

The 2nd International and 4th
European Congress on Ambu-
latory Surgery will be held at
the Queen Elizabeth II Confer-
ence Centre, Westminster,
London, England, from Apr.
15 to 18, 1997. Under the pa-
tronage of the European Com-
mission, the Council of Europe,
the World Health Organization
and the United Kingdom De-
partment of Health, the con-
gress will run in conjunction
with the 8th annual scientific
meeting of the British Associa-
tion of Day Surgery. The work-
ing language will be English,
with simultaneous translation in
French, German and Spanish.
For further information con-

tact: Kite Communications,
The Silk Milk House, 196
Huddersfield Rd., Meltham, W
Yorks  HD7 3AP, England.
Tel.: 44-1484-854575; fax:
44-1484-854576.

Congress on biomedical
peer review: call for
abstracts

The Journal of the American
Medical Association, the British
Medical Journal and Project
HOPE announce The Interna-
tional Congress on Biomedical
Peer Review and Global Com-
munication to be held in
Prague, Czech Republic, from
Sept. 17 to 21, 1997.  Abstracts,
due by Jan. 15, 1997, are now
being accepted on such subjects
as editorial peer review and its
role in scientific publication, de-
cision making and information
exchange. Topics of interest in-

clude: the mechanisms of peer
review and editorial decision
making; authorship and respon-
sibility for published material;
Online peer review; quality as-
surance for reviewers and edi-
tors; breakdowns, weaknesses
and biases; evaluations of peer
review’s validity and practicality;
peer review of grant proposals;
peer review in other disciplines;
scientific fraud and misconduct;
the history of peer review; mod-
els and systems of peer review
from nonwestern cultures; inter-
active digital information sys-
tems and the future of scientific
publication. For further infor-
mation about attending the
congress or the abstract submis-
sion and selection processes,
contact: Annette Flanagin,
JAMA, 515 N State, Chicago
IL 60610, USA. Tel.: 312 464-
2432; fax: 312 464-5824; e-
mail: aff@ix.netcom.com


