
Until nearly three decades ago the small bowel was considered an organ unsuitable
for transplantation, since its high lymphoid tissue contents, strong expression of histo-
compatibility antigens, and colonization by microorganisms made rejection and infec-
tion the rule. With the introduction of tacrolimus (FK-506) in 1989 the risk for rejection
and fatal infection decreased, and the procedure became a reality and was initially used
to rescue patients with intestinal failure. For almost a decade, however, complex patient
care and the need for strong, long-term immune suppression prevented its widespread
use. During the last few years technical innovations, new immunosuppressing proto-
cols, and improved postoperative management have significantly increased the efficacy
of this therapeutic procedure, which is more commonly used for patients with intestinal
failure. Thus, data reported by the International Intestinal Transplant Registry in 2003
reflect an increased number of bowel transplants, particularly from 1997 on, as well as
improved patient and graft survival (1).

Intestinal transplantation is therefore a feasible therapeutic option for patients suf-
fering from intestinal failure. This term is applied when patients cannot obtain adequate
nutrition from an enteric diet, and thus need a portion of their caloric requirements from
parenteral nutrition (PN) (2). Most commonly, intestinal failure results from surgical
resection in order to treat the patient's condition, which yields a short bowel; in other
instances, the bowel is sufficiently long, but unable to absorb fluids and nutrients nec-
essary to meet the body's metabolic demands, thus resulting in intestinal failure. Causes
differ in adults and children, but a short bowel is the most common indication (1).

Thus in pediatric patients, the most common causes of intestinal failure requiring
an intestinal transplant include gastroschisis (21%), volvulus (17%), dismotility
(16%), necrotizing enterocolitis (12%), intestinal atresia (8%), and microvillous in-
clusion disease (6%). In contrast, in adults, ischemia (23%), Crohn's disease (14%),
gastrointestinal neoplasms (16%), and trauma (10%) represent the most common in-
dications leading to intestinal transplantation. Also a retransplant was performed in
8% of pediatric recipients and 6% of adult recipients (3).

Two studies have shown that patient survival at 1 year after intestinal transplant
is 92 and 88%, similar to survival with PN (4,5). However, while results have im-
proved over time, long-term survival is not as good as with PN. Overall survival
rates for patients with home parenteral nutrition is 85% at 3 years (6), while 3-year
survival is 61% with intestinal transplantation (7).

Thus, the indication for intestinal transplantation is currently restricted to patients
where parenteral nutrition reached its limits, either from administration difficulties or
because of serious complications contraindicating it. In 2003, the American Gastroen-
terological Association (AGA) (8) proposed intestinal transplant as a therapeutic option
for patients with intestinal failure and life-threatening complications, either attributed

Intestinal transplantation

1130-0108/2006/98/10/713-722
REVISTA ESPAÑOLA DE ENFERMEDADES DIGESTIVAS
Copyright © 2006 ARÁN EDICIONES, S. L.

REV ESP ENFERM DIG (Madrid)
Vol. 98, N.° 10, pp. 713-722, 2006

E
 

d 
i 

t 
o 

r 
i 

a 
l

04. EDITORIAL GARFIA CASTILLO    3/11/06  08:58  Página 713



to intestinal failure and/or derived from parenteral nutrition. Specifically, criteria for
transplantation included: a) liver involvement (elevated bilirubin and/or liver enzymes,
splenomegaly, thrombopenia, esophagogastric varices, coagulopathy, stoma bleeding,
liver fibrosis or cirrhosis); b) thrombosis in two major venous accesses (subclavia,
jugular, or femoral vein); c) sepsis in relation to a central access (2 episodes a year, or 1
fungemia episode, or septic shock, or respiratory distress syndrome); and d) frequent
severe dehydration events. In summary, the two most common indications included
PN-associated liver disease and a progressive loss of venous accesses for continued PN
(9). Nevertheless, as intestinal transplantation advances other factors such as quality of
life may be potential indications in selected cases (10). Hence, the following should be
considered eligible for intestinal transplant –tumors with local abdominal invasion
(desmoid tumor), non-reconstructable gastrointestinal tract, primary loss of an intesti-
nal graft, and poor quality of life secondary to intestinal failure. However, since PN is
usually well tolerated by most patients, the indication for intestinal transplantation
should be carefully considered within the context of each individual patient, and risk-
benefit ratios should be assessed.

Three distinct types of intestinal transplant exist: intestine alone, hepatointestinal
(intestine and liver), and multivisceral, which includes the stomach, duodenum,
pancreas, intestine and liver, and sometimes other organs such as the kidneys (1). 

Hepatointestinal transplant is indicated for patients with PN-related liver disease
without intestinal adjustment or irreversible intestinal damage. It would not be indicat-
ed for reversible liver dysfunction. However, it is indicated for liver disease progres-
sion as suggested by laboratory parameters (hyperbilirubinemia, hypertransami-
nasemia, hypoalbuminemia, coagulopathy) or evidence of cirrhosis (fibrosis in liver
biopsy) and portal hypertension (hepato-splenomegaly, ascites, esophageal varices) as
a sign of irreversible liver involvement. Dual hepatointestinal transplantation is also in-
dicated for patients with mesenteric vascular thrombosis as a result of protein S or C
deficiency when associated complications develop despite anticoagulation therapy and
PN. It should be highlighted that a small group of –mainly pediatric– patients with PN-
dependent intestinal failure develop a rapidly progressing liver dysfunction before in-
testinal adjustment completion. For such cases a liver transplant with no intestinal
transplant would be initially indicated since intestinal adjustment after liver transplant
may render PN unnecessary for many of these children (11).

PN-associated liver disease must be recognized as a condition quite different to
liver disease in patients with a normal intestine. Patients with a short bowel, most of
those with intestinal failure, have a low mesenteric flow and fewer porto-systemic
shunts. Hence they rarely develop esophageal varices, clinically relevant ascites, or
spontaneous bacterial peritonitis. However, hyperbilirubinemia and hypersplenism-
derived effects, particularly splenomegaly and thrombopenia, represent the primary
evidence of liver disease in these patients. In contrast with other liver conditions,
patients with intestinal and liver failure are rarely malnourished as they receive PN,
and liver encephalopathy and coagulopathy are relatively late findings. It must be
pointed out that small children with a short bowel are more likely to develop liver
disease even earlier and more progressively than older children and adults. It is
therefore more frequent that a high proportion of intestinal transplants are combined
liver-bowel procedures in children (9).

On the other hand, patients with hepatointestinal transplantation have a shorter
survival when compared to intestinal transplantation alone, albeit with a lower inci-
dence of rejection; furthermore, such episodes are even milder. The liver-induced
immunotolerance mechanism is as yet unknown (12).
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Multivisceral transplantation may be indicated following a gastrointstinal tract
excision for an all-invading tumor involving most intraabdominal organs or when
motility disorders involve the gastrointestinal tract in all its length. It is not indicat-
ed for patients with malignancies; however, patients with benign tumors (particular-
ly desmoid tumors) may have extensive intraabdominal involvement and be eligi-
ble. Such decisions should be made on an individual basis as the surgical technique
may be complex and require careful presurgical planning (9).

A transplant's main goal is to increase survival for patients with intestinal failure
and life-threatening complications, as well as to prevent immune-mediated graft
loss, to maximize graft survival as much as possible, and to minimize long-term
morbidity (13).

One-year survival for patients transplanted later than 1988 is 77%, and graft sur-
vival is 65% for intestine-only transplants, 60 and 59% for hepatointestinal trans-
plants, and 66 and 61% for multivisceral transplants, respectively (3). Survival is
higher for intestine versus liver plus intestine transplants –in the former case, be-
sides a milder disease, grafts may be removed should a serious complication arise,
and parenteral nutrition may be resumed (9). According to data from the Interna-
tional Intestinal Transplant Registry (14), 484 intestinal transplant recipients were
alive by May 2003 (52%). Most common causes of mortality included sepsis (49%),
rejection (11%), technical complications (9%), lymphoma (6%), and respiratory
failure (6%). When analyzing factors influencing survival the following were de-
tected: learning curve in sites (better when more than 10 had been performed), pa-
tient wait for transplantation in their homes or in the hospital, patient age, induction
therapy, and pretreatment (14). Upon their analysis of risk factors, the Pittsburgh
team –who performed one third of all intestine transplants worldwide– identified
that high-potency immune suppression was the main risk factor for survival, while
other factors included: prolonged duration of graft cold ischemia, number of previ-
ous surgeries, prolonged surgery, inclusion of a colonic segment within the graft,
and incidence of lymphoproliferative disease and CMV (3).

Postsurgical care for the intestinal transplant recipient are complex and require a
specialized, multidisciplinary team (15). Their key role must be: immune suppress-
ing therapy for rejection prevention; infection prevention and treatment; monitoring
potential immunoproliferative disease, graft versus host disease, nutritional support,
and fluid and electrolyte management.

The introduction of novel immune suppressing protocols has changed the course
of intestinal transplant. Immune suppression is the most debated aspect of post-
transplant management. Many therapeutic regimens have been described. All of
them are empirical, and while different, they all attempt to reduce rejection rates
while concomitantly limiting toxicity as much as possible. Tacrolimus is the drug of
choice for immune suppression in intestinal transplantation (13). Furthermore, in-
duction using either antibodies against the interleukin-2 receptor (basiliximab, da-
clizumab), campath-1H (alemtuzumab), or thymoglobuline is also used. Until re-
cently corticoids were also used, but there is currently a trend to use tacrolimus with
no steroids, as is the case with  Miami and Pittsburgh teams for adult intestinal
transplantation with good results (overall patient survival at 1 year is 92%, with a
graft survival rate of 89% after one year) (1).

An early diagnosis of rejection is a most important aspect of postoperative care.
Early clinical manifestations (impaired debit from colostomy, pain, fever,…) and
histological criteria (16) are definitive evidence for rejection diagnosis and monitor-
ing. Endoscopic surveillance with multiple mucosal biopsies should occur once or
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twice a week during the immediate postoperative period. However the frequency of
routine endoscopies varies considerably among centers (13). As the ileum is more
susceptible to rejection versus the jejunum, endoscopies are performed through a
temporary funnel or simple ileostomy. Upper endoscopy and/or enteroscopy is only
required for patients with upper gastrointestinal symptoms, clinically suspected re-
jection with normal ileal biopsy, or other specific indications (1). Zoom video en-
doscopy or serum citruline levels may help diagnose early rejection (3). All sites
initially manage rejection using steroid boluses and increasing immune suppression
with tacrolimus; the use of anti-lymphocyte antibodies (OKT3, thymoglobuline) is
restricted to corticoid-unresponsive severe rejection (13).

Another risk of intestinal transplantation is infection, which still represents a ma-
jor cause of morbidity and mortality. In an Italian series of 19 patients with intesti-
nal transplant 94% developed at least one bacterial infection event, 67% had viral
infection, and 28% had fungal infection (17). Risks for bacterial and fungal infec-
tion are reduced with antibiotic prophylaxis during the immediate postoperative pe-
riod, systematic blood cultures, and early central access withdrawal. Furthermore,
the risk for infection by CMV and Epstein-Barr virus is linked to lymphoma devel-
opment post-transplant. Hence most centers use long-term antiviral therapy with
gancyclovir with or without hyperimmune globuline against CMV, as well as moni-
toring to routinely detect viruses within the blood  and tissues by measuring CMV
antigenemia and using PCR for VEB (3,13).

Another goal of intestinal transplantation is to attain enteral autonomy for pa-
tients. Most recipients meet all their nutritional requirements enterally, and may dis-
continue PN within 4-6 weeks post-transplant, which favors graft adjustment, simpli-
fies postoperative care, and clears potential PN-related risks, particularly infection
and central access thrombosis (1). Bowel graft absorptive capabilities are usually in-
fluenced by both immune and non-immune events, including severe graft preserva-
tion damage, rejection, viral enteritis, systemic infection, and technical failure at
surgery; hence they may on occasion require a second, temporary course of PN.

Most centers initially use enteral formulas that are subsequently modified. All of
them advice against refined sugar-containing food and beverages, including fruit
and fruit juice, in order to prevent osmotic diarrhea (13). Thus, 81% of patients sur-
viving the procedure achieve full gastrointestinal autonomy and are free from par-
enteral nutrition (18). 

The quality of life of transplanted patients is an issue to consider; even in the ab-
sence of controlled studies, some authors report complete psychic and psychiatric
rehabilitation in 85% of recipients surviving longer than 6 months (19). Interesting-
ly, in Pittsburgh those surviving longer than 6 months achieve total independence
for daily activities and full occupational rehabilitation in 92% of cases (1). Prelimi-
nary studies show that quality of life is seemingly good or normal –even better than
when on PN– in patients with intestinal transplant (19). 

Data from the International Intestinal Transplant Registry show that more than
half of recipients are children at the time of transplantation, which explains why pe-
diatric series reported (12,20,21) are greater than adult series (12,22,23). A pediatric
intestinal transplant program is in force in our country since 1997 (20). While pedi-
atric intestinal transplants had already been previously performed, it was not until
2002 that the first intestinal transplant for an adult patient was carried out at Hospi-
tal Ramón y Cajal (E. de Vicente, Y. Quijano, et al.) –a female with congenital fa-
milial polyposis and parenteral nutrition-associated complications (6). The one se-
ries of adult patients receiving an intestinal transplant in our country is that reported
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by Meneu et al. (24). On comparison between the pediatric and adult series we may
see –as reported in the literature– a higher rate of hepatointestinal transplants in
children as compared to adults, as well as a longer waiting time because of fewer
small-organ donors (9).

The series by Meneu et al. (24), while short because of the program's recent start
with a non-standard procedure, shows good short-term results. As with other solid or-
gan grafts, patient short- and long-term survival will improve over time; should quality
of life turn out good, intestinal transplantaion will be offered to all patients with intesti-
nal failure before the development of PN-derived complications. 

C. Garfia Castillo

Service of Digestive Diseases. 
Hospital Universitario “12 de Octubre”. Madrid, Spain
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