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PANCREATIC injuries from external trauma
occur relatively infrequently (1 to 2 per
cent of abdominal wounds 21). Complete
transection of the pancreas, either as an
isolated injury or associated with other in-
traabdominal injuries, is rare. It poses diffi-
culties in surgical management, however,
because access of the organ is limited and
associated injuries are frequent.

This report presents nine patients treated
in St. Louis, Missouri, in a 15-year period
for complete transection of the pancreas.

Historic Review

Forty-seven cases of traumatic transec-
tion of the pancreas have been collected
from the literature and are summarized in
Table 1.
The earliest recorded case of pancreatic

injury was reported bv Travers 42 in 1827.
A woman struck down by the wheel of a
stage coach had a hepatic laceration and a
completely divided pancreas at postmortem
examination. The first instance of complete
rupture as an isolated lesion was reported
byr Jaun 24 in 1856. Until 1900 the treatment
of abdominal injuries was "expectant" and
of nine reported cases of pancreatic transec-
tions only two patients underwent explora-
tory operations. All nine patients failed to
survive.

In 1905, Garre. 16 reported the first suc-
cessful treatment of a patient with a totally
transected pancreas. The torn edges of the
organ were sutured with fine silk and a
gauze pack placed. The patient developed
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a fistula which closed spontaneously 6
weeks postoperatively. In following years
pancreatic fistulas usually followed opera-
tive manipulation but patient survival
increased.
Newton 32 initiated an era of more defini-

tive treatment in 1929 by attempting a di-
rect end-to-end anastomosis of the divided
pancreatic duct and capsule. A pseudocyst
subsequently developed, requiring treat-
ment by marsupilization. Pellegrini and
Stein 33 reported the primary successful re-
pair of the duct of Wirsung in 1961. Their
patient developed pancreatitis B weeks after
operation but remained asymptomatic after
it subsided.
Walton 4 (1930) recommended the com-

plete removal of the separated body and
tail and careful suture of the divided stump
of the neck. This method has been used
successfully by Hannon and Sprafka,17
Blandy,3 Fogelman,"5 Sturim 41 and Weitz-
man.47

Pancreatic-enteric anastomosis has been
suggested by several authors. A pancreato-
gastrostomy was used in a single case by
Bracey 4; Letton and Wilson 2`" reported
two cases of complete transection of the
pancreas treated with an enteric Roux-Y
anastomosis to the distal fragment. Jones
and Shires 25 sutured both ends of the tran-
sected pancreas into the jejunum by a
Roux-en-Y anastomosis. These technics al-
low preservation of pancreatic tissue while
providing internal drainage of pancreatic
secretions.

Doubilet and Mulholland'- recommend
intubation of the pancreatic duct and con-
current sphincterotomy as an adjunct to
other methods of treatment to overcome the
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SURGICAL MANAGEMENT OF TRAUMATIC TRANSECTION

resistance to the flow of pancreatic juice

into the duodenum. They suggest that this
would prevent fistulas and pseudocyst
formation.

Clinical Material

Nine patients sustaining complete trau-
matic transection of the pancreas were op-

erated upon at Barnes, Children's, Veteran
Administration, St. Louis City and St. Louis
County Hospitals in St. Louis, Missouri, be-
tween 1950 and 1965 (Table 2).

Seven pancreatic transections followed
blunt trauma; two patients suffered transec-
tion of the pancreas from gunshot wounds.
One occurred in a 21/2 year old boy, the
other in a 30-year-old man who bled to
death from a lacerated inferior vena cava

because of failure to control the hemor-
rhage, and despite the use of 13.5 L. of
whole blood. This was the only death in
this series.

Injuries to the colon, spleen, liver or kid-
ney were present in all but two patients
(Table 2). Associated injury to major ves-

sels required attention before care of the
pancreatic lesion in eight of nine patients.
All patients were operated upon within 24
hours of their injury because of general-
ized abdominal pain, symptoms of intra-
abdominal hemorrhage or peritonitis. An
elevated preoperative serum amylase level
was present in the five patients from whom
a blood sample was obtained; however, the
diagnosis of a pancreatic injury was not
made preoperatively.

Operative management of the pancreatic
wound reflected the personal preference
of the individual surgeon. Four patients
were treated with suture and drainage and
five with caudal pancreatectomy (Table 2).

Pancreatic fistulas followed treatment in
two patients-one treated with suture and
drainage (Case 1) and one by caudal pan-

createctomy (Case 6). Pseudocyst and ab-
scess formation were not seen. No patient
exhibited signs of pancreatic exocrine or

endocrine insufficiency postoperatively.

Case Report

An epileptic man, age 40 years, was involved
in an auto accident September 7, 1964. When ad-
mitted to the hospital 8 hours after injury he com-

plained of abdominal and left shoulder pain and
was in shock. His abdomen, although soft, was

diffusely tonder, particularly in the upper quad-
rants; no masses were felt. The patient was given
intravenous saline solutions until whole blood
could be obtained and was then operated upon

with a preoperative diagnosis of a lacerated spleen.
About one liter of blood was found in the peri-
toneal cavity. The spleen and liver were intact.
The lesser omental sac was filled with blood.
Branches of the superior mesenteric vein were

torn and required ligation. The pancreas was com-

pletely transected in the region of the superior
mesenteric artery and vein (Fig. 1). A distal pan-

createctomy and splenectomy were performed, the
end of the pancreatic remnant was oversewn with
chronic catgut and the pancreatic bed was drained.

On the eighth postoperative day he again com-

plained of abdominal pain and had a fever. An
exploratory operation showed only fat necrosis in
the right lower quadrant and an appendectomy
was performed. The patient had an uneventful
postoperative course and was discharged 1 month
following the accident although the right upper

quadrant stab wound was drained for several
weeks following his discharge.

The patient has been observed for 6 months
following his operation without evidence of pan-

creatic endocrine or exocrine insufficiency.

Discussion

The most frequent single cause of pan-

creatic injuries in our society are automo-
bile accidents. Because the duodenum,
spleen and colon are often injured together
with the pancreas, the problem of the sur-

geon is augmented. The proximity of major
vascular trunks and the abundant blood
supply to the pancreas accounts for exten-
sive hemorrhage accompanying injuries to
this area.'1 35 The problems attending pan-
creatic injury cannot be dissociated from
those of the contiguous vascular trunks and
organs. Hemorrhage is the most frequent
cause of death soon after injury. Several
authors have shown a direct relationship
between the mortality rates and the num-

ber of associated visceral and vascular
injuries.5, 21, 40, 41
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Diagnosis of traumatic injury to the pan-
creas in patients sustaining a nonpenetrat-
ing injury requires a high index of sus-
picion. Symptoms are vague, shock often
exists, and the intensity of pain may vary.
When the trauma has not been severe, signs
of serious abdominal injury may not appear
for weeks or months; a pseudocyst or ab-
scess of the pancreas then develops. In
more severe injuries peritonitis and intra-
abdominal hemorrhage may require imme-
diate surgical intervention.

Diagnostic paracentesis is unreliable.
The serum amylase level may be markedly
elevated and contribute to the diagnosis of
traumatic pancreatitis 10, 20, 23, 31; however,
elevated amylase levels have been recorded
in intra-abdominal illnesses not affecting
the pancreas, such as closed loop obstruc-
tion, acute cholecystitis and perforated du-
odenal ulcer.2s

Penetrating wounds dictate early surgical
exploration. Even so, injuries to the pan-
creas, including complete transections, may
be overlooked at operation because of asso-
ciated major vascular injury and hemor-
rhage. Once hemostasis is accomplished
and obvious injuries to other organs identi-
fied, the lesser sac must be opened for ade-
quate visualization and recognition of pan-
creatic wounds. Exposure of the body and
tail of the pancreas is easily accomplished
by entering the lesser sac through the gas-
trocolic omentum, gastrohepatic omentum
or transverse mesocolon. The gastrocolic
approach provides the widest access to the
body and tail of the pancreas. This ap-
proach also permits partial pancreatectomy
when this procedure is indicated. Mobiliza-
tion of the head of the pancreas and duode-
num by the technic described by Kocher 28
is a valuable maneuver for evaluation of the
head of the pancreas; however, it is not
often necessary unless associated duodenal,
common duct or vena cava injury is
suspected.

Operative management of the transected
pancreas has included: drainage alone,6

OF TRAUMATIC TRANSECTION 405
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FIG. 1. Illustration of the transected pancreas
in Case 6. Mesenteric vessels are exposed because
of the separation of the pancreatic fragments.

suture and drainage,2 distal pancreatec-
tomy 17 41, 47 sphincterotomy,8 primary re-
construction of the ducts,33 and internal
drainage of the distal pancreatic segment
by a Roux-Y-loop 25, 29 or pancreatogastros-
tomy 4 (Table 1). The method does not
seem to effect the survival rate, but will
effect the frequency of complications such
as pseudocyst, abscess and fistula formation.

If the patient's condition is critical and
multiple intra-abdominal injuries present,
suture of the cut ends of the pancreas for
hemostasis and the use of multiple drains
are most efficacious. A pancreatic fistula
often will form, but the patient will sur-
vive (Table 2, Case 1).
Primary reconstruction of the pancreatic

ducts is not often practical; sphincterotomy
with the necessary duodenotomy presents
an additional hazard to an already seri-
ously ill patient.
Fear of producing pancreatic insufficiency

has led to elaborate technics to reintroduce
exocrine secretions into the gastrointesti-
nal tract.4' 25, 29 Roux-en-Y pancreatojejuno-
stomy and pancreatogastrostomy are two
such operations. The time required to fash-
ion the several anastomoses in a severely
traumatized patient and the possibility of
contamination from small intestinal con-
tents with both enterokinase and virulent
organisms important objections to these
procedures.
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The necessity of preserving the gland
distal to the transection is also questioned.
In 1943 Dragstedt9 showed that removal
of 80 to 90 per cent of the pancreas in dogs
causes no defect in carbohydrate and fat
metabolism or in digestion and absorption
of foodstuffs-provided the pancreatic rem-
nant remains in continuity with the duct
and its secretion has free access to the up-
per intestines.9
None of 14 patients treated by partial

pancreatectomy have developed symptoms
of pancreatic insufficiency (Tables 1, 2). A
temporary pancreatic fistula was seen in
only one patient. None of the patients
treated with subtotal pancreatectomy de-
veloped a pseudocyst or abscess. The op-
eration was successful in all cases except
one in which the patient recovered initially
but then died from hemorrhage following
anticoagulant therapy.26 Distal resection
appears to be a useful way of decreasing
pancreatic complications while providing
effective control of hemorrhage from dam-
aged splenic and pancreatic vessels.
While the mortality attending pancreatic

injuries is due to extensive hemorrhage and
concomitant organ injury, the morbidity is
more related to complications such as pan-
creatic fistula, abscess, pseudocyst and pan-
creatitis. In cases of completely transected
pancreas reviewed from the literature, fis-
tula formation was the most frequent pan-
creatic complication observed (Table 1).
Most pancreatic fistulas close spontaneously
and are only a temporary problem. Infre-
quently, a definitive surgical procedure is
required to establish continuity between
the fistula and the gastrointestinal tract.

Pseudocysts of the pancreas usually re-
quire surgical therapy in order to relieve
symptoms and to avoid rupture which is
associated with a high mortality. They
rarely undergo spontaneous resolution.
While acceptance of surgical treatment is
widespread, there is lack of agreement con-
cerning the type of operation. External
drainage by marsupialization and internal

drainage utilizing either a cystogastrostomy
or Roux-en-Y cystojejunostomy are ac-
cepted methods of management.

Despite the many methods of operative
management reviewed, exocrine or endo-
crine pancreatic insufficiency have not been
a problem. The type of operative manage-
ment of the transected pancreas should de-
pend upon the condition of the patient and
the anatomic location of the pancreatic
wound. If the condition of the patient is
precarious, the least amount of operative
surgery consistent with survival is indi-
cated. If the patient's condition is stable
and the hemorrhage controlled, a more
definitive operative procedure may be
chosen which will prevent the develop-
ment of pancreatic complications and at-
tendant morbidity.

Regardless of the operative method se-
lected, drainage of the pancreas should be
provided to permit egress of fluid collec-
tions. Penrose drains have proved effective;
however, soft sump suction is more effi-
cient.

Summary
Forty-seven cases of traumatic transec-

tion of the pancreas collected from the lit-
erature and nine from St. Louis, Missouri
are presented.

Control of hemorrhage, care of associated
organ injuries and provision of drainage to
the transected pancreas are the most im-
portant points in surgical management.
The conservative approach necessary in

critical patients is often followed by seri-
ous pancreatic complications such as fis-
tula, pseudocyst and abscess formation.
Distal pancreatectomy reduces the inci-
dence of pancreatic complications, pre-
serves adequate pancreatic function and
appears indicated when the patient's con-
dition permits.
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