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PA N C R E A S t r a n s p l a n t a t i o n for the t r ea t -
m e n t of d i abe t e s mel l i tus in h u m a n s has 

proven increasingly success fu l in recent years . 
However , t h e surgica l p r o c e d u r e still r ema ins 
par t ly expe r imen ta l s ince no one single tech-
n ique or m e t h o d has been universal ly accep t -
ed. T h e technica l p rob lems in panc reas t r ans -
p lan ta t ion a r e the m a n a g e m e n t of exocr ine 
secre t ions a n d vascu la r th rombos i s . S u t h e r -
l and ' has recent ly pub l i shed t h e n u m b e r of 
cases a n d c u r r e n t n u m b e r of func t ion ing 
g r a f t s acco rd ing to the t echn ique of p a n c r e a s 
t r an sp l an t a t i o n f r o m Ju ly 1, 1977, to J u n e 30, 
1983. Of 16 cases us ing u r ina ry d r a i n a g e 
(ducto- , cysto-, or u re t e ros tomy) , five a r e still 
func t ion ing . O n e of t h e m a j o r compl ica t ions 
independen t of the f a i lu re to es tabl ish ade -
q u a t e and sa fe exocr ine d r a i n a g e is vascu la r 
th rombos is , occur r ing wi th in the first days or 
weeks a f t e r surgery . T h e h igh ra te of vascular 
th rombos i s seen in panc rea t i c g r a f t s m a y be 
expla ined by t h e d ispropor t ion be tween the 
blood flow provided by t h e splenic a r t e ry to 
t h e possibili t ies of outflow t h r o u g h the venous 
p a n c r e a t i c ne twork , which is pa r t i cu la r ly 
r educed in segmenta l graf ts .^ W e a t t e m p t e d 
to obvia te this p rob lem by using a whole 
panc reas t echn ique , with anas tomos i s of the 
papi l la of Va te r to a divided u re te r , so t h a t t h e 
p a n c r e a t i c exocr ine secre t ions were d iver ted 
into the b ladder . As shown by Sol l inger et al,^ 
and with our t echn ique of pancrea t icopyelos-
tomy,'* the re jec t ion process seems to eff'ect 
exocr ine t issue m o r e severely t h a n islet cells, 
so tha t a s ignif icant d rop in u r ina ry a m y l a s e 
migh t be a sensit ive index of ear ly panc rea t i c 
re jec t ion . 

MATERIALS AND METHODS 

O u r total exper ience f rom Februa ry 1983 until J u n e 
1984 comprises nine cadaver ic renal and pancrea t ic 
t ransp lan ts , with both o rgans provided by the s ame donor . 
T h e recipients were seven men and two women. All 
suffered f rom juvenile d iabetes of long s tanding (14 to 32 

years) ; their age range was 29 to 54 years. O n e pa t ien t 
(male , 34 years old) with a segmenta l g r a f t , in which the 
pancrea t ic duc t was injected with pro lamine has had 
excellent g r a f t funct ion for over 16 months . Four cases 
received a segmenta l pancreas , with pancreat ico-pyelos-
tomy dra inage . T w o pat ients funct ioned for over five and 
nine months ; one is cur ren t ly func t ioning for more than 
14 months . In three cases (47, 31, and 32 years old, 
respectively), the whole pancreas was t ransp lan ted with-
out the duodenum, but preserving the sphincter of Odd i , 
with a circular layer (0.5 cm) of duodenal wall, which was 
used to dra in the exocrine secret ion to a divided ure te r . 
T h e whole organ included celiac a r te ry , intact •'plenic 
ar tery , common hepa t ic a r te ry distal to the origin of the 
gas t roduodenal a r t e ry , distal end of mesenter ic vein, and 
portal vein. T h e whole o rgan g r a f t vessels (celiac a r te ry 
and portal vein) were anas tomosed to the pat ients ' right 
iliac a r te ry and vena cava. Pancrea t i coure te ros tomy was 
accomplished by telescoping the papilla of Vate r into the 
ureter by means of one-layer anas tomoses with inter-
rupted 6-0 Prolene between the duodenal wall, 0.5 cm 
away f r o m the edge of t he papil la, and the ure te r (F ig 1). 
T h e renal g r a f t was then anas tomosed to the left iliac 
vessels extra peri toneally. In two pat ients , immunosup-
pression consisted of aza th iopr ine and prednisone, and in 
another , aza th iopr ine was replaced by cyclosporine. 
Reject ion was t rea ted with 0.25 to 1.00 g doses of 
methylpredniso lone given int ravenously over several 
days. 

RESULTS 

All g r a f t s d e m o n s t r a t e d good initial f unc -
tion, with cessat ion of exogenous insulin 
admin i s t r a t ion . O n e pa t i en t died fol lowing an 
a c u t e myocard ia l in fa rc t , 72 hours a f t e r t rans-
p lan ta t ion , wi th both the kidney and panc reas 
func t ion ing . U r i n a r y a m y l a s e in the 24-hour 
u r ine was checked at r egu la r intervals a f t e r 
t r ansp l an t a t i on . F r o m the day a f t e r opera t ion , 
in all cases, g r a f t func t ion was excel lent , 
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secreting a large amount of amylase into the 
urine, ranging between 1,122 and 5,909 U / 2 4 
h. The increase in serum creatinine levels, was 
used as an early determinant of rejection, 
initiating a standard immunosuppressive ther-
apy. Postrejection urinary amylases reached 
higher values than the initial levels. The grad-
ual increase of the urinary amylase secretion 
after antirejection therapy could be the result 
of healing of an ischemic injury. A progressive 
increase and higher levels of urinary amylase 
were reached after graft stabilization. One 
patient exhibited a second episode of kidney 
rejection, with a rise in serum creatinine lev-
els, coinciding with a concomitant decrease in 
urinary amylase levels. After antirejection 
therapy, this patient had a progressive 
increase in urine amylase until graft stabiliza-
tion (Table 1). This patient has had good 
function in both organs for over seven months 
(Fig 2). Another patient developed irrevers-

Fig 1. W h o l e o r g an a n d 
p a n c r s a t i c o u r a t e r o s t o m y tach -
nique. 

ible kidney graft rejection three days af ter 
transplantation, with only pancreatic juice 
draining into the bladder. This patient also 
presented a clinical picture of intestinal 
ischemia two weeks postoperatively. Graf t 
nephrectomy and an intestinal resection of 
100 cm of necrotic jejunum were performed 
(at the time of laparotomy, the mesenteric 
vessels were patent). After this episode, the 
patient had a significant decrease in the quan-
tity of pancreatic juice drained through the 

Tab le 1. Pat iant A . M . 

Serum 
Urinarv Amylase Glucose 

(U/24 h) (mg/dU 

Before first rejection* 1 ,224 ± 144 1 1 3 ± 16 

Interval 3 4 , 7 1 6 ± 2 2 , 9 7 8 1 0 3 ± 2 1 

Before second rejec-

tion* 8 , 8 1 0 ± 7 4 5 8 3 ± 2 

Present status at 7 mo 9 6 , 1 4 3 ± 2 5 , 2 1 9 112 ± 13 

•Two days before the period of rejection. 



Fig 2. Mate, 31 years old 
(case No. 7). Note the decline 
or urinary amylase before the 
reject ion episode. A f t e r ant i re-
ject ion therapy , t h e pat ient 
exper ienced progressively in-
creased urinary amylase levels 
until graf t stabilization. 

bladder, and in the levels of urinary amylase. 

In this patient, urine lipase output per 24 

hours was also measured. The changes in 

output of this enzyme into the urine were 

parallel to the amylase levels. These values 

were even lower after an episode of pancreatic 

graft rejection associated with high fever and 

abdominal pain. Endocrine function was nor-

mal at all times. There was a gradual increase 

in pancreatic juice flow and urinary amylase 

after antirejection therapy (Table 2). The 

mean pancreatic juice flow was 400 to 500 

mL / d and the urinary amylase never reached 

prerejection levels (Fig 3). Although this 

patient has had normal glucose levels for over 

two months, the exocrine tissues were evi-

dently severely damaged. 

DISCUSSION 

The results of pancreatic allografting in 

humans remain disappointing, and the chief 

stumbling block is the lack of a safe and 

reliable surgical technique. Graft failures 

with increased morbidity and mortality have 

also been associated with the failure to estab-

lish adequate and safe exocrine drainage.^"® In 

Table 2. Pat ient R.R. 

Serum 
Urinary Amylase Glucose 

(U/24 h) (mg/dl.) 

Before fi'rst re ject ion* 5 , 9 0 9 124 ± 2 0 
Interval 2 9 , 7 4 0 ± 1 8 , 8 0 2 119 + 3 4 
Before second rejec-

t ion* 8 , 8 0 1 ± 4 , 3 0 8 97 ± 13 
Present status at 7 mo 3 . 6 0 6 ± 2 , 7 8 0 150 ± 18 

• T w o days before the period of rejection. 

277 cases reported to the Pancreas Registry 

(D.E.R. Sutherland') between July 1, 1977, 

and June 30, 1983, duct injection seems to 

continue to be the most popular technique, 

with 35 cases performed during the first six 

months of 1983, compared with only 19 enter-

ically drained segmental grafts; 11 grafts used 

urinary drainage; two were done with open 

ducts; two pancreaticoenteric grafts were 

drained enterically, and three were unclassi-

fied. Duct injection with polymers has the 

advantage of being relatively safe, but long-

term follow-up of such patients has shown 

severe fibrosis, resulting in graft failure.^ Pan-

creaticoenterostomy provides physiologic 

drainage, but leakage from the anastomotic 

site often leads to intra-abdominal sepsis.® 

The open-duct method seems to work in some 

patients, but the development of pancreatic 

ascites in others may force removal of the 

pancreatic graft.^ Urinary tract diversion has 

the advantage of allowing monitoring of the 

exocrine pancreas. Deterioration of renal 

function was a consistent and early sign of 

rejection processes in both organs in one of our 

patients. In another patient, pancreatic rejec-

tion occurred 12 days after irreversible kidney 

rejection. As the rejection process seems to 

effect exocrine tissue more severely than the 

islet cells, a significant drop in urinary amy-

lase level may be a sensitive index of early 

pancreatic rejection. 

A high incidence of graft vascular thrombo-

sis has been seen in pancreatic transplanta-

tion.®-' One explanation of this may be the 

abnormal hemodynamic situation of the seg-

mental pancreatic vessels, where the large 
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Fig 3. Male, 32 years old (case No. 81, with irreversible kidney rejection three days after surgery. A gradual 
increase df-Ucirte amylase, pancreatic juice flow, and urine lipase after antirejection therapy was seen. A drop in 
these parameters was seen after an episode of rejection, although serum glucose was normal at all times. 

Splenic a r t e ry is d r a ined via the smal l pan-
c rea t i c vessels. W i t h the whole o rgan tech-
nique, a l i ipar icfea , t ic vessels a r e preserved, 
a long with the splenic, c o m m o n hepa t ic , and 
gast roduodena ' i ' i i ' teries, Th i s p r o c e d u r e also 

includes a la rger n u m b e r of islets in t h e t r ans -
p lant , resul t ing in a g r ea t e r reserve ( c o m p a r e d 
with s egmen ta l g r a f t s ) for res idual func t ion if 
fibrosis or re ject ion episodes r educe t h e be t a 
cell mass.^ 
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