PJSS Vol. 72, No. 1, January-June, 2017

P\]$ PHILIPPINE JOURNAL OF
SURGICAL SPECIALTIES

Pancreaticoduodenectomy For Complex Pancreaticoduodenal Trauma:

A Case Series

Johann Paulo S. Guzman, M.D.; Nilo C. Delos Santos, M.D., F.P.S.G.S,, F.P.C.S;
Tito G. Garrido, M.D., F.P.S.G.S,, F.P.C.S,; Edgar A. Baltazar, M.D., F.P.S.G.S, F.P.C.S. and

Allan Troy D. Baquir, M.D., F.P.S.G.S,, F.P.C.S.

Department of Surgery, East Avenue Medical Center
East Avenue, Diliman, Quezon City, Philippines1101

Pancreati coduodenectomy (Whipple's) procedure is indicated for
complex pancreatic injuries, with immediate reconstruction for
stable patients and delayed reconstruction for unstable patients.
This study aimed to review the authors' experience with trauma-
related Whipple's procedure at the East Avenue Medical Center
(EAMC).

M ethods: Thisstudy reviews caseswhere Whipple'sprocedurewas
performedfrom2011to 2015at EAMC. Datacollectedincluded age,
gender, mechanism of injury, presentation, patient Injury Severity
Score(ISS), timeinterval betweeninjury to presentation, associated
injury, surgical procedure, time and type of surgical reconstruction
after resection complications and 30-day mortality.

Results: During the 5 year period, 4 patients underwent Whipple's.
All patientswere male, mean age of 33.25 (range 29-48). Penetrating
gunshot traumawas the predominant mechanism of injury (75% of
cases) Whereas peritonitiswasthe most common presentation (75%
of cases). Mean ISS scoreis 29.5 (range 25-37). Among them, 2
underwent initial resection with delayed reconstruction and the
other 2 underwent immedi ate reconstruction. Pancreati cojejunostomy
wasdonefor all pancreatic reconstruction. Chol ecystojejunostomy
(75%) and Chol edochoj ejunostomy (25%) for biliary enteric conduit.
Complications included pancreatic leak (50%), sepsis (25%) and
pneumonia (25%). Overall, 30-day mortality rate was 25%.
Pancreatic leak was noted on all patientswithout stent placed on the
pancreatic anastomosis.

Conclusion: Use of stents in pancreatic anastomosis in Whipple's
for trauma may lessen the pancreatic leak rates, further studies are
needed to prove this. Cholecystojejunostomy can be an option for
biliary enteric continuity, but further studies are needed to identify
long tem patency rates.

K ey wor ds: Pancreaticoduodenectomy, pancreatic |leak, pancreatic
injury

Traumatic pancreaticoduodenal injury still remains a
challenge for the surgeon. Operative management is
determined according to the location and grade of
pancreaticinjury. However, thereisalack of standardized
treatment of pancreatic injuries, especially for complex
pancreatic lesions or combined pancreaticoduodenal
injuries.t Historically, thefirst step in the management
of patients with pancreatic injury involves making the
diagnosis. In patients with significant pancreatic head
injury with ductal disruption and associated duodenal
injury, pancreaticoduodenectomy (Whipple's) is
recommended.? Pancreaticoduodenectomy is also
indicated for patientswho havedevascul arized pancreatic
head, ampulladisruption and uncontrollable bleeding to
the pancreaticoduodenal complex. However,
pancreaticoduodenectomy for combined
pancreaticoduodenal injuriesisrarely resorted toin the
trauma setting owing to severe concomitant injuries.®
Pancreaticoduodenal injuriesarefrequently complicated
by intra-or retroperitoneal hemorrhage and concomitant
hollow viscousinjuriesmay lead to gross contamination
of the abdominal cavity. Major damage to this area
carriessignificant hospital careburdensascomplications
aboundwiththeseinjuries. Morbidity and mortality have
been reported to be in the range of 31-50%.4

The choice of surgical procedures for complex
pancreaticoduodenal injuries depends on the severity



and hemodynamic stability of the patient. In
hemodynamically stable patients, Whipple' s procedure
withimmediate reconstruction can bedone. Whereas, in
unstabl e pati ents, del ayed reconstruction can bewarranted
after pancreaticoduodenectomy.® The purpose of this
study wasto review our experience with trauma-rel ated
Whippleproceduresat the East Avenue Medical Center.

M ethods

Thisisacase series of patients seen by the Department
of Surgery, East Avenue Medical Center. The operative
files and medical charts of patients who underwent
Whipple sprocedurefor injury tothepancreaticoduodenal
complex over the last 5 years, from 2011 to 2015 were
reviewed. There were 4 patients who underwent
Whipple's procedure for trauma for 5 years at EAMC.

Datacollected were patient age, gender, mechanism
of injury, presentation at the emergency room patient,
Injury Severity Score(1SS), timeinterval betweeninjury
to presentation, associated injury, surgical procedure,
time of reconstruction, type of surgical reconstruction
after resection, complications and 30-day mortality.
Patients were then categorized in two groups after
pancreaticoduodenectomy: either 1) damage control
surgery with delayed reconstruction after resection and
2) immediate reconstruction after resection.

Individual patient ISS is taken by assigning an
Abbreviated Injury Scale (AlS) allocated to one of six
body regions(Head, Face, Chest, Abdomen, Extremities,
External). AlSwas scored by the clinician who saw the
patient at presentation and during surgery. Itisranked
on ascale of 1to 6 on each organ system, with 1 being
minor and to a spectrum of 5 being severe, and 6 anon-
survivable injury. Only the highest AIS score in each
body region isused to get the ISS. The 3 most severely
injured body regionshavetheir score squared and added
together to produce the ISS score. The | SS score takes
valuesfrom 0to 75. If aninjury isassigned an AlS of 6
(non-survivableinjury), anl SSscoreof 75isautomatically
assigned.

Age, gender, mechanism of injury, presentation at
the emergency room, interval between injury and
presentation, associated injury and 1SS were gathered
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from medical record, emergency room notes, patient’s
clinical history and nurse's notes. Surgical technique,
reconstruction and complications were gathered from
theoperativefilesof theindividual patients. Complications
and mortality outcome were gathered from medical
charts during the postoperative period and Out-patient
records after discharge.

Categorical data are presented as tables. Ordinal
data are presented as mean and range.

Results

During the 5 year period from January 1, 2011 to
December 31, 2015, therewere4 patientswho underwent
Whipple' procedure for trauma, (Table 1). All patients
were males with a mean age of 33.25 (range 29-48).
Penetrating gunshot trauma was the predominant
mechanism of injury occurring in 3 out 4 cases (75%).
All patientscameintotheemergency roomwithin 1 hour
of injury. Peritonitiswasthe most common presentation
occurring in 3 out 4 cases (75%). These patients were
severely injured with a mean |SS score of 29.5 (range
25-37). Amongthepatients, 2 underwent initial Damage
Control Surgery with delayed reconstruction and the
other 2 underwent immediate reconstruction.

The initial Damage Control for the 2 patients was
due to massive blood loss arising from the severed
pancreatic head. In the delayed reconstruction group,
resection was done, with the pancreatic duct cannul ated
with a Fr 5 feeding tube and exteriorized to allow
drainage of the pancreatic juices. Bilediversioninthis
group was performed by placing acholecystostomy tube
to preserve as much of the Common Bile Duct (CBD) as
possible to be used in the delayed reconstruction.
Reconstruction was done 1 week after the initial
pancreati coduodenectomy. Patient was then scheduled
for reconstruction after resuscitation was done and
laboratory parameterswerewithinnormal range. Inthe
delayed reconstruction group, biliary enteric continuity
was done by doing a chol ecystojejunostomy because of
guestionable viability of the distal CBD. Pancreatic
continuity was accomplished by using an end to end
pancreaticojejunostomy. Antecolic gastrojejunostomy
was used to establish enteric continuity.



Table 1. Clinical Profile of patients who underwent pancreaticoduodenectomy for trauma at East Avenue Medical Center from
January 1, 2011 to December 31, 2015.

Parameters Case 1 Case 2 Case 3 Case 4

Age 43 23 19 48

Gender Male Male Male Male

Mechanism of injury Penetrating (Gunshot) Penetrating (Gunshot) Blunt Penetrating (Gunshot)
Presentation Peritonitis Hypovolemic shock Peritonitis Peritonitis

Injury Severity 25 31 37 25

Score (ISS)

Time interval between 30 minutes 1 hour 1 hour 30 minutes

injury to presentation

Associated injury

Surgical procedure

Reconstruction

Pancreatic-enteric
continuity

Biliary enteric
reconstruction

Complications

30-day Mortality

Liver injury

Classical Whipple's

Immediate
Reconstruction

Gastric injury, jejunal
injury, colonic injury,
lower extremity
laceration

Classical Whipple's
Damage control surgery

with delayed
reconstruction

End-to end pancreatico- End-to end pancreatico-

jejunostomy

Without stent
Choledocho-
jejunostomy

Pancreatic Leak
Pneumonia

Sepsis

Dead

jejunostomy with stent

Cholecysto-
jejunostomy

None

Alive

Cerebral Concussion
Chest Contusion

Classical Whipple's
Damage control
surgery with delayed
reconstruction

End-to end pancreatico-
jejunostomy

Without stent
Cholecysto-

jejunostomy

Pancreatic Leak

Alive

Liver injury

Classical Whipple's
Immediate

Reconstruction

End-to end pancreatico-
jejunostomy with stent

Cholecysto-
jejunostomy

None

Alive

In the immediate reconstruction group (2 patients),
pancreatic continuity was done using end to end
pancreaticojejunostomy. In one patient, choledocho-
jejunostomy was used for biliary enteric reconstruction
whereas the other patient in the group, the gallbladder
was used as a conduit because much of the distal CBD
was severed.

Complicationsincluded pancreaticleak (50%), sepsis
(25%) and pneumonia (25%). Those patientsthat were
suspected of pancreatic leak initially presented with
signs of peritonitis, fever and tachycardia Pancreatic
leak was diagnosed with fluid findings in the peri-
pancreatic space in the Whole abdominal CT-scan and
rising enzyme levels were noted on the external drains
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placed near the pancreatic anastomosis. All patients
who had no stents used in the pancreatic reconstruction
both in the delayed reconstruction and immediate
reconstruction group, developed pancreatic leak.
Whereas, no pancreatic leak was noted in patients who
had stents placed after pancreticojejunostomy.

Overall, 30-day mortality rate was 25% among
patientswho underwent Whipple' sprocedurefor trauma.
One patient died because of sepsis which devel oped
after the patient developed pneumonia on the 5"
postoperativeday. Thispatient also devel oped pancreatic
anastomotic leak 1 week post-operatively. There was
aninitial planto returnthe patient to the operating room
to manage the leak. But in spite of resuscitation, this
patient subsequently developed multi-organ failure
leading to the patient’s demise.

Discussion

Traumatic disruption of the pancreati coduodenal complex
isararebutlife-threatening condition. Despiteaggressive
surgical intervention, patients still suffer a high rate of
complication, long ICU stay and high mortality, with
studies quoting a 31-50% mortality rates.*

A possible debate among most surgeonsiswhether
todoimmediate or delayed reconstruction. Thepresence
of pancreatic injury highlightsthe well-known fact that
therearealsoinjuriesto multipleorgansthat complicate
the management of these injuries. The various
combinations of these presentations warrant a tailored
approach towardsmanagement. Delayed reconstruction
islogically advocated when at initial surgery, patientis
unstable and cannot tolerate longer operative time.
Nevertheless, no management plan seems to be wrong
if it fits the nature, severity of trauma, patient profile,
surgeon’ s expertise and the available resources at the
time of injury.® In this series, damage control was
initially done to address life threatening problems in
patients, resuscitate them initially and with plans of a
return to the operating suite for definite reconstruction.
Immediatereconstructionwasreserved only for patients
whowerestableintra-operatively. Temporary measures
this our serieswasjust placement of tubesto exteriorly
drain the biliary tree and the pancreas. Also, several
drains were placed in the pancreaticoduodenal area to
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widely drain the abdomen as to prevent further
contamination after theinitial resection.

Pancreaticoduodenectomy in trauma patients
presentstherisk of |eakagefollowing anastomosisdueto
asoft pancreatic stump, or anon dilated and narrow main
pancreaticduct.” Themost important influencing factors
leak or fistula formation are the presence of a soft
texture within the pancreatic remnant and a small Duct
of Wirsungwhich complicatesthe achievement of asafe
pancreatico-enteric anastomosis. This is a frequent
event in cases of non-obstructive problems such as
trauma. The presence of high tension anastomosis and
poor bloody supply (secondary to blood loss) are other
surgical factors associated with an increased risk of
leakage.® Itisaccepted that, pancreatic texture and duct
size are associated with leakage. In astudy by Yang et
al., theincidence of pancreatic |eakage after Whipple's
is4.88% withaduct sizegreater 3Smmwhichissignificantly
different from incidence of 38.1% when the duct size
was smaller than 3mm. Also they have identified that
pancreatic | eakage rate as 2.94% in patients with ahard
pancreas compared to a higher 32.1% in those with soft
pancreas.® The external drainage of the pancreatic duct
using a stent reduces leak rates after pancreatic
anastomosis compared to non-stented group (6.7% vs
20%).1° In this series, all of the patients in the non-
stented group had pancreaticleak, No patient devel oped
pancreatic leak after placing a stent. In some of the
patients, stent wasnot placed because of theunfamiliarity
of the surgeon performing the reconstruction after
Whippl€e's procedure. In patients wherein, no stents
wereplaced, theinvaginationtechniqueof thejejunumto
pancreas was used with 2 layer technique. In those
patients where a stent was placed, there was difficulty
in cannulating the duct due to its small size, but the
surgeons doing those cases were eventually able to
cannulate the duct using asmaller Fr 5 feeding tube. In
this series, it was observed that the use of stents in
Whipple's procedure for trauma may reduce leak rates
of pancreatic anastomosis.

Inthisseries, theauthorsused chol ecystojeunostomy
as their choice for biliary enteric for reconstruction
(75%). Historically, the use of cholecystojejunostomy
for biliary enteric anastomosis has not been advocated
because of the fear of the development of gallbladder



stones questioning its long term patency.!
Chol ecystojejunostomy iscontraindicated inthepresence
of gallstonesand cholecystitis. Inthisseries, noneof the
patients had gallstone disease, thus this type of
reconstructionwasfeasible. Inliterature, biliary stricture
isaninfrequent complication after Whipple' sprocedure
and there was no difference in stricture formation after
resectionfor benign (2.6%) or malignant disease (2.6%).?
Inthisseries, the biliary enteric wastechnically easy to
do with the gallbladder as aconduit sinceit hasalarger
diameter comparedtothe CBD. Cholecystojejunosomy
may be useful in the trauma setting in which surgeons
may not be familiar to the more technically demanding
choledochojejunostomy whichinvol vestheanastomosis
of the non-dilated CBD. However, long tem patency is
still anissuewhen usingthegallbladder for biliary enteric
reconstruction. A study involving patientswho had this
type of reconstruction may bedoneto determine patency
rates may be appropriate.

Conclusion

Pancreaticoduodenectomy is an option for complex
pancreaticinjuries, and thetypeof reconstructionwhether
delayed orimmediate should betailored totheindividual
patient. The use of stentsin pancreatic anastomosisin
Whipple's for trauma may lessen the pancreatic |eak
rates, cohort or randomized controlled trial studies are
needed to provethis. Cholecystojejunostomy can be an
option for biliary enteric continuity, but further studies
are needed to identify long tem patency rates. Overall,
complex pancreatic injuries still carry a high mortality
rate. This series showed 25% 30-day mortality rate.
Complicationsinclude sepsis, pneumoniaand pancreatic
anastomotic leak.
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