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Abstract

Chronic mesenteric ischemia (CMI) is an area of diagnostic and
surgical challenge. Surgical management remains the standard line of
treatment. The ideal bypass technique and conduit type carry alot of debate.
Using autogenous vein as a conduit in such cases carries the drawback of
kinking and hence, threatening graft patency.

The study evaluated surgical revascularization of CMI done by
retrograde aortomesenteric bypass using a conduit of autogenous saphenous
vein graft. Multidice CT angiography (MSCTA) was the radiological
modality of choice in preoperative diagnosis and postoperative technique
evaluation.

In aretrospective study, ten patients presenting with CMI mainly due
to atherosclerotic steno-occlusive disease of both celiac and superior
mesenteric arteries (CA & SMA) are included (3 females and 7 males with
age range from 42 to 67 years). Associated vascular diseases were infrarend
abdominal aortic aneurysm (AAA) in one case and previous vascular
intervention as occluded celiac stents in 2 cases and aortobi-iliac bypass
graft in one case. Diagnosis was confirmed by MSCTA. All patients were
prepared for retrograde aortomesenteric bypass using saphenous vein graft.
The graft passes in front of the left rena pedicle high up to come in an
antegrade fashion to the SMA; (a smplified French technique) where the
graft passes in front instead of behind the left renal pedicle. As the graft
course passes in different planes and directions, MSCTA was routinely done
postoperatively to evaluate the technique, graft patency, and possible
postoperative vascular complications.

Key Words:

Celiac Artery - Superior Mesenteric Artery - Multisice CT-
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INTRODUCTION

Chronic mesenteric ischemia (CMI) is a life threstg problem that can
result in death from inanition or bowel infarctiofortunately the
prevalence is low, and it has been estimated thit about 340 open
revascularizations for chronic mesenteric ischeml@ performed
annually in nonfederal hospitals throughout thetébhiStates.

The treatment of patients with chronic mesentesahémia has evolved
over the past several years, paralleling improvesignimaging and an
increased emphasis on endovascular or less invasmatments.

Unfortunately there has been little progress witlgard to the open
surgical approach and our overall understandingthaf underlying

pathophysiology. Indeed, many of the issues debdtsohg the 1980s
and 1990s (e.g., type of open procedure, numbeveskels to be
revascularized) remain unresolved. Despite thesdtaliions, it is

incumbent on vascular surgeons to expedite thendsglg and treatment
of patients with chronic mesenteric ischemia owtimghe severity of the
underlying problem and the frequency of diagnodiielay before

referral(Derrow et.al,2001)

Chronic mesenteric ischemia is a relatively uncamm syndrome
characterized by post prandial abdominal pain l#eds to a fear of food
and to weight loss. If progressive, it can everiydahd to acute ischemia
and bowel infarction. A chronic progressive ceunsay lead to severe
negative nitrogen balance, inanition and deatheOtfanifestations may
include bouts of diarrhea and chronic intermittedtdominal pain.
Mortality of untreated mesenteric ischemia is ia tange of 60 to 80%.

The syndrome is characterized by ostial atherostobestenotic disease or
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occlusion.The clinical sequelae results from thes lof oxygen supply to
the tissues. Because the symptoms may not be ¢tbaséc, there is
often a delay in diagnos{&ray& Sullivan,2001)

Endovascular revascularization in CMI was primarihdicated for
elderly and high risk patients, its margin has begtended to include
more patients with the emergence of more preciseee and resultant
lower morbidity and mortality. However, it still Bats limitations of
recurrence and restenosis rates keeping open rtdaagation as the best
treatment option owing to its durability and effiga (Timothy
et.al,2009)

Mesenteric bypass either antegrade from the sulaaceaorta or
retrograde from the infrarenal aorta (or commoraciliartery) are
considered as the most common surgical options eaxch has its
advantages. Prosthetic and autogenous conduitddeaveused in various
mesenteric bypass procedures, although reports aramgpthe long-term
patency rates for the two different conduits hawerb inconclusive
(Modrall et.al, 2003)

The use of venous grafts as a conduit carries laehigatency rate and
resistance to infection compared to synthetic okksvever, they carry
the risk of kinks and restenosis especially wheedus retrograde
bypasses. In such bypasses, the obligatory codirdee gyraft transiting
from the aorta in the retroperitoneum to the moviBNIA sitting
anteriorly at almost 180° turn raises a higher madé for kinks and
consequently graft occlusiofModrall et.al, 2003)Owing to this
drawback, different techniques have been propasedutfle the possible
kink of the vein graft and to give it the enoughmdéh to adapt to
movements of the SMA(Jean-Paseal et.al, 2001)
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Retrograde aortomesenteric bypass using synthetigaphenous vein
graft passes behind the left renal pedicle (Frehethnique) is a good
type of bypass for treatment of CMI. It requiresaperitoneal dissection
and carries the risk of kinks, rotation, and postapive hematoma and
infection. (leschi et.al, 2001)

Aim of work

In this study a simplified technique was used imailar way to that of
French technique but the graft passes in froneadof behind the left
renal pedicle. Graft is seen during the whole pdoce to avoid kinks and
without retroperitoneal dissection. Since the giafes special course and
passes at different planes and directions, Mu#sICT-angiography
(MSCTA) is the chosen modality to assess the bypasxedure
especially after abdominal closure. Image analamsl multiplanar
reformat help to depict graft course and diagnasekanks at different
sites. Moreover, graft patency and postoperativszwar complications

could be discovered.
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ANATOMY

Anatomical consideration ( Fig 1) :
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Fig 1 Diagram of collateral pathways for the mesenteric vessels. The celiac axis and
superior mesenteric arteries communicate through the superior and inferior
pancreaticoduodenal arteries, respectively. The superior and inferior mesenteric arteries
communicate through the meandering artery and the marginal artery of Drummond, with
the former serving as the dominant collateral. The inferior mesenteric artery
communicates with the internal iliac artery through the hemorrhoidal vessels.

( Zelenock., 2001.)
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The classic dictum for symptomatic CMI is involvam@f at least two of
the three mesenteric arteries: the celiac (CA) stifgerior mesenteric artery
(SMA) and/or the inferior mesenteric artery(IMA).onever, based on
perhaps the largest ongoing study on CMI (locallySavedish Medical
Center/Providence campus),symptomatic CMI can occaignificant SMA
stenosis with intact CA & IMA. With significant otysction, common
arterial collateral pathways develop. These include

1. Arc of Riolan-principal pathway between proxinmmhnches of the IMA
and the SMA;

2. Marginal artery of Drummond-connections betwtendistal branches of
SMA & IMA;

3. Arc of Barkow: SMA & gastroepiploic artery corati®ns;

4. Arc of Buhler: Persistent embryonal ventral amemsegParikh et.al,
20002)

The superior mesenteric artery (SMA) supplies thdgot (Sinnatamby,
2006)This is the portion of the digestive tract extemgdirom the duodenum
at the opening of the bile duct to the junctionnestn the right two-third and
left one-third of the transverse colfNloore & Dalley, 2006)

This midgut derivatives includes; the small intestincluding the duodenum
inferior to the opening of the bile duct; the cama¢c@ppendix vermiformis,
ascending colon and the right two-third of the $raarse colon( Moore &
Persaud,2004) (figla)
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EUPERIOR MESENTERIC ARTERY
AMND BERANCHES

SV —

Figla Coronal 3D multi— detector row CT scan demonstrgtesnormal anatomy
and branching pattern of the SMA. The jejunal bhesc(straight solid arrows) and
ileal branches (curved solid arrows) are well vigea. The ileocolic branch of the

SMA arises from the right side of the vessel (cdregen arrow).The middle colic

artery is also identified (straight open arrp¢Rosenblumet.al,1997)

The SMA which supplies this portion of the gut witbxygen-rich blood
arises from the anterior surface of the abdomioetisaone centimeter below
the ceoliac trunk at the level of the lower bordeL1 vertebra. It is directed
steeply downwards entering the upper end of theentesy of the small
intestine down to the right along the root of thesentery to the ileocaecal
junction. ( Sinnatamby, 2006)(fig1b)
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Figlb Sagittal 3D multi— detector row CT scan demonssralte normal anatomy of
the celiac axis(thick solid arrow) and SMA (curvadow). The SMA courses over
the left renal vein (open arrow). The origin of te& renal artery is also visualized
(thin solid arrow)Kornblith et.al, 1992)

The artery gives off several branches which includiee inferior

pancreaticoduodenal artery (from the posterior aa@), jejunal and ileal
branches from the left surface, and ileocolic, rigblic and middle colic
branches from right surfa¢8innatamby,200§.Variations in the branching
and distributions of the SMA and other vesselscammon.(Nelson et.al,

2006

In about fifty percent (50%) of cases, the margangery which is a result of
the anastomosis of the branches of the SMA andianfenesenteric artery
(IMA) may be discontinuous because of the failufetltee anastomosis

between the left and the right colic arteri@@asmajian, 1980).
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The right colic artery may originate from the miedtolic or ileocolic
arteries, and a large branch, the Arc of Riolanaly occasionally connect
the stem of the SMA with the left colic artery dretposterior abdominal
wall . (Lange et al, 2007)

There have been reports of cases where the rightradgdle colic arteries
were absent leaving the entire supply of the cdlmrthe IMA .In other
variations, the hepatic or accessory hepatic argiccarteries have been
reported to arise from the SMA either alone or thge(Jones&
hardey,2001)In rare cases the IMA has also been reported se &om the
SMA either alone or along with the hepatic artdry.i et al., 2008).The
right gastroepiploic artery has also been repottedrise from the SMA.
(Sakamoto et al., 1999).

Aberrant branches from the SMA are relatively camr(figslic,1d) They
include the common hepatic artery, right hepatiergr splenic artery,celiac
trunk, cystic artery, gastroduodenal artery, righstroepiploic artery, and

left gastric artery Katagiri et al., 2006).



