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General Summary
Pediatric Surgery
The Division of Pediatric Surgery at The Jikei University Hospital is dedicated to
providing expert surgical careforfetuses,infants,children,and adolescentswith congenital and acquired conditions. Our surgeons remain committed to the ongoing development ofnew surgical techniques for treating diseases in children,particularlyminimally
invasive approaches to replace more invasive open procedures that require large incisions.
Vascular Surgery
Research projects of our department have focused on the development ofendovascular
repair ofaneurysms,treatment ofperipheral arterial diseasewith drugeluting stents,and
clinical study of specific antibodies for heparinplatelet factor 4 (PF4) complexes.

Research Activities
Pediatric Surgery
Education
Education for medical students: Children undergoing surgery often have congenital
anomalies. Lectures in pediatric surgery for students are based on embryology.
Education for training physicians: Three objectives for training physicians in pediatric
surgery are: 1) learning how to obtain blood samples from pediatric patients, 2)
understanding fluid therapyfor pediatric patients,and 3)learning how to burysutures.
Education for surgical residents: Residents are able to act as lead surgeons or assistants
during pediatric surgery.
Clinical studies
1. Endoscopic treatment for vesicoureteral reflux using Deflux
There are 3 options for managing or treating vesicoureteral reflux. We select endoscopic treatment with a dextranomer/hyaluronic acid gel (Deflux, QMed, Uppsala,
Sweden). We have treated 3 cases,2 of which completely resolved.
2. Electrolyte and acidbase balances in laparoscopic surgery
Carbon oxide alters electrolyte and acidbase balances in laparoscopic surgery.
3. In severecasesofgastroesophageal reflux,a surgical procedurecalled fundoplication
is performed. This procedure is performed laparoscopically in our hospital. With
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minimallyinvasive laparoscopic surgery,pain is minimized,and postoperative recovery
is faster. The number of neurologically handicapped children with gastroesophageal
reflux has been increasing in our hospital.
4. The Nuss procedure aims to force the sternum forward and hold it there with an
implanted steel bar,but without alargeincision to resect theabnormal cartilage. In this
procedure,thecurved steel bar is placed under thesternum through 2 small incisionson
the sides ofthechest. Thenumber ofpatients with pectus excavatum treated surgically
at our hospital is the third highest in Japan.
Basic studies
1. Laparosopic surgery contributes to global warming
Carbon dioxide, the most important greenhouse gas, is indispensable for laparoscopic
surgery. To assess CO emissions, we first determined the number of laparoscopic
operations performed in Japan. Next, we measured the quantity of CO used in our
hospital.
2. Inhibitoryeffects ofan antiangiogenesisdrug on themetastasisofhuman neuroblastoma
Manyantiangiogenesisfactorshavebeen discovered. Weevaluated theeffectsofseveral
potent antiangiogenesis drugs on the metastasis ofneuroblastoma in a mouse model of
liver metastasis.
3. Plasmapheresis in severe sepsis or septic shock
During sepsis, there is release of various endotoxins from microorganisms which, to a
greater or lesser extent,activates cascade systems including release of cytokines,such as
tumor necrosis factor alpha and interleukin 6,and complement components. Plasmapheresisisused to removethesefactors. Wecreated a rat model ofsepsisand evaluated
the effects of plasmapheresis.
Vascular Surgery
1. Development of endovascular repair of thoracoabdominal aneurysms
Although stent grafts for the treatment of abdominal aortic aneurysms (AAAs) have
been established and arecommerciallyavailable,no such stent graftsareavailableforthe
treatment of thoracoabdominal aortic aneurysms (TAAAs). Although the surgical
death rate following open surgery for the treatment of AAAs is satisfactory, that for
TAAAsremainsunacceptablyhigh at 15%to 20%,and furtherimprovement isdesperately needed. Because TAAA involves one or more visceral arteries, maintenance of
visceral perfusion is mandatory while excluding the aneurysm with stent grafts. We
have used a custommade branched stent graft in combination with covered stents(for
visceral reconstruction)for the treatment ofTAAAs that were deemed to be inoperable
because of comorbid conditions or a hostile thorax/abdomen. Although stent graft
repair for TAAAs requires long operative and fluoroscopic times, this treatment is
feasible and safe.
2. Development of endovascular repair of aortic arch aneurysms: Retrograde in situ
branched surgery
We have developed a new minimally invasive operation for aortic arch aneurysms.
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After carotidcarotid bypass surgeryis performed and stent grafts are placed,a needle is
used to push the stent graft thorough one side ofa carotid artery,after which a covered
stent is inserted as a branch and deployed into the stent graft (in an insitu retrograde
fashion). Wehaveexamined thisretrogradein situ branched surgeryin an invitro study
and have applied it clinically. This operation is expected to be a less invasive surgery
for aortic arch aneurysms.
3. Research on DrugEluting Stent in the superficial femoral artery
The Zilver PTX drugeluting peripheral stent (Cook Medical,Bloomington,IN,USA)
is specifically designed and approved to treat peripheral arterial disease affecting the
superficial femoral artery, the main vessel of the thigh. The Zilver PTX is a selfexpanding stent made of nitinol,a spaceage“
shape memory”metal that offers unique
mechanical advantages for a stent in the superficial femoral artery.
Both a global registry and randomized controlled trial, in which most patients were
enrolled in the United States, but also in Germany and Japan, is awaiting its 1year
primary endpoint,which should be reached in August 2009. We are participating in
this trial.
4. Clinical study of specific antibody for heparinPF4 complexes
Heparin is commonly used for anticoagulation in vascular surgery. Heparininduced
thrombocytopenia (HIT)is a rare but lifethreatening complication with thrombosis of
veinsand arteries. Even ifheparin useislimited,it occasionallyinducestheproduction
ofspecificantibodiesagainst heparinPF4 complexes. Patientswith such antibodiesare
at increased risk for HIT. The prevalence of these antibodies in patients receiving
heparin is presumably underestimated. Accordingly, we prospectively measured antibodies against heparinPF4 complexes and the activityofPF4 and investigated whether
theyarerelated to symptoms ofHIT,particularlyin patients undergoing majorvascular
surgery. We measured these variables in 300 patients for 2 years.
Thepercentageofpatientswith antibodiesto heparinPF4 complexeswasapproximately
13%,which was higher than expected. Moreover,PF4 activity tended to be higher in
antibodypositive patients than in antibodynegative patients. The results ofthis study
are being statistically analyzed and will be reported in 2009.
5. Research on prevention ofreperfusion injuryduring endovascularaneurysmal repair
Large sheaths are usually chosen for endovascular aneurysmal repair. If the inserted
sheath is retained at the femoral artery for a long time, the ischemic time of lower
extremities becomes longer, and reperfusion syndrome might occur. We have used a
small sheath for supplying blood flow to thedistal lower extremities and for preventing
complete ischemia of the lower extremities and consequent reperfusion syndrome.
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