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CASE REPORT

Transplantation of an eight-organ multivisceral graft in a
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Abstract

To report an extended multivisceral transplantation
(MVTx) including right kidney and ascending colon
in a patient with complicated Crohn's disease (CD).
A 36-year old female suffering from short bowel
syndrome and frozen abdomen due to fistulizing CD
after multiple abdominal operations underwent MVTx
of eight organs including stomach, pancreatoduodenal
complex, liver, intestine, ascending colon, right kidney,
right adrenal gland, and greater omentum in November
2003. Immunosuppression consisted of alemtuzumab,
tacrolimus and steroids. The patient was off parenteral
nutrition by postoperative wk 3. She experienced one
episode of pneumonia. The patient recovered completely
and discharged 2.5 mo and was doing well 30 mo after
MVTx. This is one of the very rare cases in which a
complete mulitivisceral graft of eight abdominal organs
was transplanted orthotopically.
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INTRODUCTION

Multivisceral transplantation (MVTx) has been attempted

since the idea of small bowel transplantation became a
clinical reality. Starzl and Kraupp performed the first ex-
perimental MV Tx in 1960"". Starzl was also the first to per-
form a MVTx clinically in 1983 and 1986". Williams con-
tributed another two MVTx patients whom he reported on
in 1989, However, success rates were disappointing with
two patients dying early after surgery due to uncontrollable
bleeding and the other two due to lymphoma 3 and 6 mo
after transplantation. Margreiter ¢ a/” performed the first
MVTx in an adult patient who left hospital free of total
parenteral nutrition (TPN). Along with the slow but steady
development of intestinal transplantation (ITx) since the
late 1980s, the number of MVTx increased as well. Ninety-
six MVTx had been reported to the Intestinal Transplant
Registry before September 2001, accounting for approxi-
mately 13.6% of all intestinal transplantsm. Because the
term MVTx is defined as transplantation of three or more
visceral organs en-bloc, there is a considerable variation in
number and combination of organs grafted. Additionally,
different transplant techniques have been described reflect-
ing the necessity for a tailor-made approach for each pa-
tient. Simultaneous MVTx and kidney transplantation (Ktx)
have been reported episodicaﬂy[()’zﬂ, however none of them
was performed in combination with parts of the colon.

In the following we report a MVTx including sto-
mach, pancreatoduodenal complex, liver, intestine,
ascending colon, right kidney, right adrenal gland, and
greater omentum for a patient suffering from short bowel
syndrome and frozen abdomen due to fistulizing Crohn's
disease (CD) after multiple abdominal operations. The
course was complicated due to secondary end-stage
liver disease, decompensated renal insufficiency and
sclerosing pancreatitis. This is one of the rare cases in
which a complete cluster of eight abdominal organs was
transplanted orthotopically. Special focus was put on the
technical approach incorporating the right kidney including
the right adrenal gland in a straight-forward fashion en-
bloc into the multivisceral graft.

CASE REPORT

A 36-year old female patient was referred to our centre
in June 2003 after continuous hospital stay over more
than 1.5 years to undergo combined liver and intestinal
transplantation because of very short bowel syndrome
(15 cm residual jejunum) and total parenteral nutrition
(TPN)-associated liver cirrhosis. Fistulizing CD was
diagnosed in 1988. In November 2001 subtotal colectomy
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was performed which was followed by postoperative
ileus, recurrent intestinal leakages, recurrent anastomotic
leakages with abdominal sepsis and multiple abdominal
reoperations resulting in sequential subtotal small bowel
resection. TPN was instituted in April 2002 rapidly
leading to cholestatic liver disease. TPN-associated
progressive liver cirrhosis with severe portal hypertension
was diagnosed in autumn 2002. After a total of over
20 operations, the patient suffered from dehiscence
of the abdomenal wall until April 2004, when she was
referred to our institution. Persistent intra-abdominal and
transrectal bleeding due to intra-abdominal abscesses and
portal hypertension required 8-10 units of packed red
blood cells (RBC) per week. Urgent reoperation revealed
extensive intra-abdominal scaring in terms of a frozen
abdomen with complete obstruction of the abdominal
cavity by the residual mesentery, extensive scaring of the
retroperitoneum and an approximately 10 cm dehiscence
of the abdominal wall. Hematomas and abscesses were
drained, the bleeding situation could be stabilized and a
closure of the abdominal wall was performed. However,
since a surgical separation, also of the upper abdominal
organs, was not possible due to extensive scaring, the
indication for en-bloc MVTx was confirmed. In the
following months, the patient suffered from recurrent
decompensations of liver and kidney function.

After 5 mo, a blood group and body-weight matched,
13-year old donor was available, who died of brain death
four days after a car accident. During donor procedure,
preparation was limited to the resection of colon
transversum, while the omentum was preserved at the
greater curvature of stomach. Later on it was harvested en
bloc together with the other grafts. Organs were perfused
en bloc with 5 liters UW solution through the aorta,
while small bowel perfusion was reduced after 1000 mL
by occlusion of the superior mesenteric artery to avoid
intestinal edema. The abdominal graft was harvested en
bloc, including whole abdominal aorta and caval vein (CV)
and all abdominal organs (Figure 1). In the back-table
procedure the spleen was dissected and the left kidney was
preserved for a different recipient. The aorta was sutured
below the origin of the right renal artery in order to build
a new celiac trunk as an offspring where all visceral arteries
origin.

The recipient operation was started with a meticulous
surgical dissection and exenteration of the abdominal
cavity (Figure 2). The whole abdominal cavity and retro-
peritoneum were filled with massive collaterals because of
severe portal hypertension which also explained the daily
parastomal bleeding episodes prior to MVTx. Although a
veno-venous bypass was used between left femoral vein
and left axillar vein to reduce the venous blood flow in the
abdomen, a total of 71 packed RBCs, 69 units of FFPs,
and 5 units of platelet concentrates were transfused during
the 11 h operation.

MVTx included stomach, pancreatoduodenal complex,
small bowel, ascending colon, liver, right kidney, the
adjacent right adrenal gland, and the greater omentum.
Following vascular anastomoses were performed:
Venous reconstruction was accomplished by inserting
the retrohepatic caval vein including the right renal vein
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Figure 1 Graft after perfusion and removal including liver stomach, duodenal-
pancreatic complex, small intestine, ascending colon and right kidney (K). The
greater omentum (O) was preserved to protect the bowels in case of abdominal
dehiscence. The spleen was removed at the back-table. The aorta (Ao) was
sutured below the offspring of the right renal artery and used as a neo-colic trunk.

Figure 2 Recipient operation with a meticulous surgical dissection and
exenteration of the abdominal cavity. A: Recipient’s steatotic liver and
reminiscence of mesenterium and duodenal-pancreatic complex; B: During
exenteration caval vein (CV) was resected and prepared for the orthotopic
placement of the multivisceral graft. The aorta (Ao) was preserved in full length
and both kidneys (K) of the recipient were left in place.
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Figure 3 Venous and arterial reconstruction. A: Schematic demonstration of the
multivisceral transplant. Venous reconstruction was accomplished by inserting the
retrohepatic caval vein including the right renal vein (RV) into the recipient (CV)
using standard end-to-end anastomosis of the suprahepatic inferior CV and of the
infrahepatic CV between the insertion of the right donor RV and recipient RV. B:
Arterial reconstruction was performed using the donor abdominal aorta with the
natural offsprings of the celiac trunk (CT), superior mesenteric artery (SMA), and
right renal artery (RA) and inserting it as aneo-celiac trunk at the site of the original
recipient celiac trunk.

(RV) into the recipient (CV) using standard end-to-
end anastomosis of the suprahepatic inferior CV and
the infrahepatic CV between the insertion of the right
donor RV and recipient RV. Arterial reconstruction was
performed as previously described™” using the donor
abdominal aorta with the natural offsprings of the celiac
trunc (CT), superior mesenteric artery (SMA), and right
renal artery (RA) and inserting it as neo-celiac trunk at
the site of the original recipient celiac trunk (Figures 3A
and 3B). After a cold ischemia time of 436 min and warm
ischemia time of 31 min, reperfusion of the grafts was
performed without any complications. Initial function
of the organs was excellent including urine production
of the transplanted kidney. Reestablishment of intestinal
continuity was accomplished by end-to-side gastrostomy
of the recipient cardia and donor fundus (Figure 3A), and
terminal colostomy of the ascending colon in the lower
right quadrant. The right donor ureter was inserted into
the right recipient ureter in a side-to-end fashion. The
described procedure enabled us to place the transplanted
kidney and adrenal gland in almost-orthotopic position just
ventrally to the remnant right recipient kidney. Because of
the concomitant transplantation of the greater omentum,
direct contact of the mesh with the transplanted intestine
was avoided (Figure 4). The abdomen could be closed
temporarily by an alloplastic mesh and approximated
completely within 7 d after transplantation.
Immunosuppression consisted of alemtuzumab
(Campath 1H), tacrolimus and steroids. Early enteral
immunonutrition was commenced on postoperative
d 1. The patient was off TPN by postoperative wk 3.
She experienced one episode of pneumonia caused
by citrobacter and enterococcus species which was
successfully treated. The patient was discharged 2.5
mo after MVTx, with excellent graft function of all
transplanted organs. During follow-up she experienced
aspergillosis in the left sphenoidal sinus which was treated
by drainage and antifungal therapy. There were no further
complications and no rejection episodes. Tacrolimus

Figure 4 Situs after reperfusion. The right
kidney (KTx) including the adrenal gland
was grafted orthotopically. The greater
omentum was used to cover the small
bowel and the ascending colon (Co) to
protect it against direct contact with the
alloplastic mesh.

trough levels were adjusted to approximately 7-8 ng/mlL 2
mo after MVTx was accompanied by administration of 5
mg prednisolone daily. She was doing well and recovered
completely 30 mo after transplantation.

DISCUSSION

MVTx with varying combinations of visceral organs has

been performed increasingly along with the improvements
achieved in intestinal transplantation. Combined
MVTx and KTx has been mentioned before!”, but only
documented in two patients, of them one underwent
MVTx without the liver'®”. Because recipients of MVTx
normally have an extensive history of abdominal surgeries,
abdominal exenteration and the transplant procedure itself
are technically demanded. Secondary problems such as
injury to adrenal glands with the potential effect of adrenal
gland insufficiency may arise. We have described here a
patient with previous extensive abdominal surgeries after
fistulizing CD, subtotal colectomy, recurrent anastomotic
leakages and prolonged intra-abdominal sepsis. Since
extensive intra-abdominal and retroperitoneal scaring in
terms of a frozen abdomen and retroperitoneal sclerosis
were present and documented at an earlier point of time
before transplantation during a massive intra-abdominal
bleeding episode which required emergency surgery, the
adrenal gland adjacent to the right kidney was included
into the graft. This cautionary measure was proved to
be important because neither of the adrenal glands was
identifiable due to extensive scaring in the retroperitoneal
suprarenal regions and intraoperative bleeding,

Regarding the vascular reanastomosis, two modifi-
cations of the originally described"” and frequently
modified procedure for MVTx"" were used, representing
the most appropriate and elegant solution for this patient.
The donor abdominal aorta including CT, SMA and
right RA was inserted into the recipient aorta as a neo-
celiac trunk. Venous reconstruction was conducted in
a way that allowed placing the right kidney and adrenal
gland in almost orthotopical position with the end-to-end
anastomosis between infrahepatic caval veins of the donot
and recipient being located just between the right donor
and recipient RAs. The piggy back procedure was not used
as we were wortied about potential venous congestion of
the grafted organs when draining into the infrahepatic CV
of the donor.

Being aware of recent reports about abdominal wall
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transplantation for patients with dehiscent abdominal wall
after repeat surgery“z], we considered this option in the
described patient, too. However, we decided to keep the
greater omentum with the graft, thus preserving its natural
role in protecting the bowels. Additionally, it induced rapid
formation of granulation tissue covering the alloplastic
mesh rapidly and leading to rapid reepithelialization of the
abdominal wound.

In conclusion, orthotopic MVTx including the right
kidney and adrenal gland is technically feasible using end-
to-end cavocaval anastomoses. Transplantation of the
greater omentum may obviate the need of composite
grafts for reconstruction of the abdominal wall in some
cases and simultaneous transplantation of the adrenal
gland is effective in avoiding adrenal insufficiency due to
repeat and extensive surgeries.
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