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Abstract Diagnosis of isolated pancreatic trauma is a clinical challenge because of its retroperitoneal location and 

no single diagnostic modality is highly specific and sensitive for pancreatic ductal injury. This article presented 

the benefit of' cndoscopic retrograde pancreatography (ERP) in diagnosis and therapeutic interventiomin two 

patients who sustained blunt abclominal trauma and presented with equivocal clinical manifestation of 

pancreatic ductal injury. 

Case I :  a 20 year-old man sustaining blunt abdominal trauma presented with minimal abdominal 

symptoms and signs whilst computer tomography (CT) showed features suggesting laceration of' pancreatic 

head area. ERP revealed partial disruption of the main pancreatic duct and injected contrast media acc~lmulated 

within pancreatic parenchymal tissue. The patient responded very well to conservative treatment and no 

con~plication detected during the two years of follow-up. 

Case 2: a 45 year-old man developed severe abdominal pain which needed six hospitalizations within six 

months after negative abdominal exploration for blunt abdominal trauma. CT showed a 4x6cm size of 

pancreatic pseudocyst at the head of pancreas. ERP revealed complete disruption of main pancreatic duct. 

Endoscopic transpapillary drainage was successfully performed. He had no significant abdon~inal pain o r  other 

complication during four years of follow-up. 

Pancreatic trauma con~priscs 3-12 per ccnt of 

abdominal traunm About onc third oTcases are blunt 
trauma and isolated par~creatic trauma is less than I 
1 x 1 -  cent. Overall mortality is 12-30 per cent and mor- 

hidity 30-40 per cent. Inlportant Laclor5 influencing 
thc ~nortalityand  norb bid it yare associated organ injuly 
and complication attributed to delay in diagnosis and 

appropriatccl treat~neiit of pancreatic ductal i11.jury.l-' 

The retloperitoneal location of pancrea4 diminishes 

the typical clinical feature of peritonitis thereby delay 
in diagnosis and treatment resulted in increased 
mortalityand morbiclity. Late pancr eatic complication 
presented with minimal abdominal aymptom and sign 
[or weeks or  months have been reported. Early 
detection or  isolated pancreatic injury required high 
index of suspicion with careful observation and 
evaluation.' 

Incl ease seruni amylahe or iaoenzyme amylase is 
not specific to pancreatic i~~ ju ry ,  i t  is also elevated in 

stomach, duodenal or  small bowel injury. All cases of 
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I)lllnl a txlol~i i l~al  trallnia hacl clcvnted serllm amylase 

i l l  a h o l ~ t  ( iO percent  ofpa t icn~s .  Pel.sistr:nt clewtic.)n o r  
srruln ani)~last- a1'tc.r t h r t ~  (lays is of' more cli~iical 

significancr in pancwatic injury.""' Ne(utivc i, diagnostic 
pcrito~ic~al lmxgc call not exclude pancrealic il!j~~ry. 
Increase anlylase le\.cl in cM111cnt lawge Iluicl is not 

sprcilic 161- pancreatic trauma. However, increasecl 
scrltm aniylasc o r  positive d i ag~~os l i c  peritoncal lamgc 
combineel will1 equivocal physical cxamimtion tindi~lgs 

arc sti-o~lgly suggestive of pancreatic injury and t h ~ ~ s  
justi$ fill-thel- inves~igation o r  exploration. 

Ul~rasonogl-apll), (US) has limitation in early 
dctect iol~ of pal~creatic injury d u e  lo inllaniuiato~y 
reaction of pcriparlcrcatic tissue a n d  pancreatic 

pal-cnchyrnal attc~luation evolved in early phasc ol '  
I .  Ovcrlying hen la~oma  o r  Iluid may o l x c ~ ~ r o  
pare~lchymal laceration, i t  is lxttcr\:isualizccl i l l  late or  
complicateel cases.".'." Currently, computcd torno- 
graplly (CT) is thc most reli:d>lt. diagnostic procec l~~re  

111it it also depends upon intvrprctor's cxpcrieucc, 
quality of scanner ant1 timing ol'<:T pcrfor~r~ccl.  Sonlc 
(:T lintlings arc spociiic I'or pancreatic injury but i t  

docs not intlicatr the status 01' parlcrcatic t111ct atid i t  

d s o  has false positi\.c ancl false 11cyttive t i ~ ~ r l i n g s . ' ~ ~ '  ' 
I'ancrcatog~xphy is the best proceclure for deli- 

1icatio11 o f p : ~ ~ c r c a t i c  ductal system. I t  can be pcr1i)rrn- 
ctl t lur i~lg esploration as irltraolxratiw pancrcato- 
gral)ll); o r  e ~ ~ d o s c o p i c  p r o c r t l ~ ~ ~ . c . ' "  E~lr loscopic 

Fig. 1 Partial disruption of MPD. leakage of contrast confined 
in pancreatic parenchyma without intraperitoneal 
leakage. Branch duct are well visualization. 

retrograde pancreatography (ERP) can clernons~rate 

mail1 pancreatic duct (RPI)) and its branches and also 
provicles l h r r a p e ~ ~ l i c  i n t e n ~ e n ~ i o n  resulting in avoiding 

of ululecessary operalion. 

Case I A 20 year old man st~stained blunt 
alxlominal lrallma rrom car acciclcnt 11); steering wheel 
inipacted o n  epigastrium. He  developed abtlorninal 
p i n  i n  8 h r  postinjl~ly and was atlmittccl. O n  initial 

eva l~~a t io r~ ,  mild tentlcl-ness at cpigastriuln without 

sign anel symptonl 01' peritollitis was 1ou11d. Serunl 
amylasc at 24 hr  posti~!ju~y was 1,34.3 (Inits antl 
~~ltraso~~ograpl~ysl~o\vecl hematomaat pancreatic head. 

(:onsclvarivc rrcatrncnt was considc,rctl b); tiasogastric 
intul)ation alld octl.coticlc 100 yg was given subcuta- 
neously cvcry 8 hr. (:'T perl'or~necl at 48 h r  postir!jury 

r cvca ld  clisruptior~ of pancreatic head. Because of 
i m p r o \ ~ ~ ~ w n t o f a l ~ ~ c l o r n i n : ~ l  pail1 arid clccrc.ase ofserum 
 myla last. ro 237 units o ~ i  the 4thday postinju~y a ~ d  ERP 
was performed o n  the lit11 clay rt.\;ealed partial 
clisruprion of MPL) with contrast accurr~ulated in 

pancreatic parcnchyn~a  (Figure I ) ,  conserwtivc 
trcntlncllt WIS continued. Patient had good rcsponsc: 
a r d  \yas clischargrcl on thc: 9th  tl:\y p o s t i n j ~ ~ ~ y .  No 
cornplicatiol~ was clctectocl (luring 2 years of follow up. 

Chse 2" A 4.5 year old mall sustained blunt 
alxlouni~~al trauma fi.0111 c;u-;~c~iclent in carly 1997. He  
was opwatecl at a local hospital, minimal right retro- 
peritoncal hcn~atonia was founcl. He  cleveloped severe 

abclominal pain which necessitated three. hospitali- 
zalions d ~ ~ r i n g  the period of four mouths atier the 

operatio11 although in each time I ~ c  rcsponsed to 
cc)nsel-vativc lrcatlnent. O n  the fourth adnlission, he  
was t ranskrred to ou r  hospital mlcl presented 
signs and s)implon~s o f  peritonitis. Exploratoiy Iapa- 
rotomy was performed :uld revealed intlanlmalory 

mass with matted bowel loop anel Illlid collection at 
pancreatic head area and a s11nl1) drainage was proviclecl 
with0111 any xkl i t io~ial  procedure. Througllc)ut the 

immctliate 1 0  days postopcrativc pcriocl octreoticle 

100 pg was g iwn subcutaneously every 8 hr.  Thc. 
paticlit responsed very well ancl was clischargecl on  the 
11 th clay. T l ~ i t d  antl seventh week later, he came! back 
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Fig. 2 Complete dlsruptlon of MPD wlth communlcatlon of 
moxlmal MPD to pancreatlc pseudocyst and non- -- hsualization of distal MPD. 

Fig. 4 A. Initial CT revealed a 4x6 cm of pseudocyst at 
pancreatic head area with thin wall of cyst was 

Fig. 3 Transpapillary drainage of pancreatic pseudocyst by observed. 
placement of distal tip of stent into cystic cavity and 0. CT at one year postinjury revealed small residual 
proximal tip in duodenum. pseudocyst with thick wall. 
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Pancreatic injuly is relatively uncommon, one  
surgeon many have little opportunily to p i l l  extensive 
experience from one  instilution. Large series of more 

than one  hundred  cases mighl take dccades for 

collection ofclata. Appropriate diagnosis and treatment 
are evaluated fl-om cumulative experience of these 
literatures.""~ThercSore classification oS injury is 

essential tor comparing oi'clinical outcome from various 
centers. It also being usecl Sor management guideline 
and  predictor oS mortalily and  ~norbitlity. Many 

classificalions of pancreatic injrlry have been devised 
fbrdcscription ofanatomical consideration and severity 

of i~l~july. '~"'~"V~anc~-eatic injury scale devised by organ 
injury scaling commitlee (OIS)2" of lhe American 
Association fhr S11rgel-y of Trauma ( M S T )  suggests 
the following classification : Grade (I) minor conlrlsion 
or  laceration witlloui ductal injury, Gracle (11) major 

conil~sion o r  laceration withou[ cluctal in juq ,  Grade 
(111) distal transection or  parenchymal i n ju~y  with 
duct injury, C h d e  (IV) prosirnal iransection or  inj~lly 

invohing cluct o r  ampulla, and Grade (17) massive 
disruption of pancreatic head. 

Preoperalive scale dcpends  on  CT  lindings. 

Specific CT findings are transection o r  disruption or  
parenchymal laceration. Non-specilic iindings are 
pancrealic eclema or  hematoma, peripancreatic fl11icl 
collection, retroperitoneal fluid, fluid in lesser sac, 
thickening of anterior renal fascia, fluid collection 

between pancreas and I-enal vein.""' Kim e t  al'" 
reported 11 cases of CT findings to which they can 

predict MPD injuly in 6 cases. Jeffery et all reviewecl 
CT  in 13  cases surgically proved pancreaiic d11ct ir?ju~y 

and Councl two cases of' fdse negative and two cases of 
false positive. He  concluclecl that CT done  within 12 h r  
or  immediate postinjury may haveIalse negative. Patton 
et al' showed lhat CT  findings gave subile sign in the 

earlyphase of injwyancl follo~.v-up CTat48 hr  postinju~y 
demonstrated obvious pancreatic transection. M'ong 
et al" revie~ved 10 cases of CT  findings of transectiori 

01- deep  laceration more than 50 per cent of paren- 
chymal thickness had duci disruption in 9 cases. Sivit 

e t  al" studied 18 cases of'blunt pancrealic trauma in 

children and  found that CT cliagnosed pancreatic 
i n j ~ ~ r y w e r e  confirmed by surgely 01- autopsy in o d y  12 
cases. 

Pancreatic duct injury may be missed during 

exploration despite meticulous inspectioll especially 
in case of delayed operation due  lo inflammatory 
rcaction I'rom liberalion of pancreatic enzyrnes. Intra- 

operative p;~l~c~-c;~tograpl ly~\~as introduced since 1976''' 
for defining pancreatic duct in patient suspected to 

have ductal injury which could not be directhy visual- 
ized suc.11 as parenchymal laceration greater than 50 
per cent, central gland perforation, severe glancl 

conlusion and suspected duct  il?jrll-), a l  the head of 
pallcrcas. It can be performed by gently injection of 

contrast material via cannulation of pancreatic duel at 
ampt~lla  111ro11gh duodenotomy or through transcction 
of ~ h c  tail of pancreas. This approach has the potential 

procedure related morbidity especially duodenal  
fistula. Injection ol' contrast material lh rough 
gallbladder, cystic duct o r  common bile duct are the 
less invasivc procedure but 111ay not demonstrale 
pancreatic cluc~al i n j u q ~  in all cases.',"'-" Bcrni, et al'" 

showed in t he i r  r e p o r t  t h a t  i n t r aope ra t ivc  
pancrcatography reduced morbidity of pancreatic 
rclaied co~nplication froni .50 pcr cent LO 15 per cent. 

Preoperative F'RPwas first performed by Gougeon, 
c t  all" in 1976 f o ~ ,  diagnosis of complete clisruplio~l o I  
MPD. Thereafter many reports of ERPwere performccl 

in pancreatic Lrauma. Tasier,  ct a12' reported ti cases 
of ERP in diagnosis of lale pancrealic complication 
I>eforc s11rgical ircatmclll. Laraja et a12? performed 14 
casts oS preoperative ERP rcvcalcd lhat ERP had 100 

per cent se~isitivity and specillcity of pancreatic d11ct 
rupture which were surgically proven. Subsequent 
reportsoof ERP by Hayward"', Stone'", Doctor:" ancl 
H, rill . . ell'z3utilired ERP only for diagnostic procedure in 

case ol 'eq~liwcal  clinical presention o r  equivocal (;T 
findings coml>inecI with positive diagnostic pcritoncal 

lavage or  persistent increased serum amylase. ERPwas 
also ~ q m r t c t l  in diagnosisof pediatric pancreatic dllctal 
injury by IHall, c t  a1'" and Rcscorla, e t  al:'j. 

Therapeutic F.RP was first reported hy Fabcr, ct 
al:'" in managcnicnt of pancrealic fistllla attrib1lied t o  

overlooking of ruptured pancreatic cluct dur ing  
exploration and f'nilure of conservative treatmeni. 
Excellent result was achieved after placenlcnt oS 

pancreatic stent, the listula ouip11~ stopped wilhin a 

few hours. Huckeldt, et al'"' performed pancreatic 
stcni for treatment of pariial disruption of A3PD with 
satisl'acto~y result. Kim, ct al" reported a large series 

of 14 cases of pancreatic cluct injuly out  o f 2 4  cases of 
ERP for pancrealic Lraunla. Three cases had branch 
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duct injnry with leakage of contrast contined in 

panucatic  parenchymal and patients recovered by 
conservative treatment. Eleven patients had MPD 
injury in which 8 patientswho had contrasl leaked into 
perilonval cavity were treated by st i rply,  another 3 
paticlllswho had lcakagt. conIined in pancreatic paren- 
clymal unrlenvent transpapillary stent insertion with 
clinical resolution within 3 months bul 2 patients 

developed pseuclocyst. Overall mortality of this series 

was 8.7 per cent and pancreatic related compli-cation 
i v a s  X..3 per cenL. 

The  first casc of this report involved partial 

t l isrl~ptiol~ of MPD will1 localized conlract material 
leakage in parcnchy~na was rnanagcd by consenralive 
Lrealmellt and octreotide admillistel-ation within 12 hr  

postinjury. Pancreatic endoprosthesis  was not  
performed as reportcd by ot11era1lthor.s.~~'~'" Pancreatic 
exocrine suppression by octreot ide might  play 
important role in his recovery. Amirata, eta1:'"eported 

non-pancreatic rela~ccl complication in patitwts 
rc.ct.iving prophylaclic octwotide Lreatrnclll group 01' 
pancrealic trauma. Ruchler, e l  al:'" reported lower 
pancreatic complication in octreoride-treated group 
in eleclivc pancreatic resection. In thc second case, 
pseudocyst clcvcloped afier unl-ccognized clisruptioli 
or MPD. Most of pscudocyst resolved within 6 wceks 
and cyst snlallt-r than G cnl dianieter can be observed 
for longer p e l k l  witliout serious con~plication. "' This 
patienl presented with signs alld symptoms ofperito- 

nitis from Icakage of pseuclocyst and ERP sho\vtxl the 
communication of cyst to MPD. Endoscopic tlxnspa- 
pillal-v drainage was successfi~lly performccl. It is most 

likcty that Case 2 obtainecl good response from endo- 
scopic transpapillwy drainage because 01' its com- 

rnlmicating nature of the post traumatic pancreatic 
pscudocpt. Non-corrimu1iicatio11i11g pscudocyst from 

paucrea~ic trallnia can be treated 1~ placement of 
cntloprosthesis through clltloscopic cystogasrrostorny 
o r  cystoenlerostomy as reported in treatment of 
pse~~tlocyst caused by alcoholic or  idiopathic pan- 
crcatilis. "." 

1)iagliosis of isolatcd pancreatic trauma is very 

difficult especially ill blunt trauma because of it's 
ana~olnical location in thc retl-operitoneunl and no  
\ingle diagnostic modality ir sensitive antl specific Tor 

panucatic  injury. Combined ptlvsical esamil-ra~ion, 

CT findings, serum amylase and diagnostic peritoneal 
h a g e  are e s ~ n t i a l  for evaluation. Understanding of 
limitations and pitialls ol lhcw diag~iostic procedure 

are importance in the determination of op~in la l  

tleatmcnt o r  consideration for furlher diagnostic 
111 ocedure o r  f i~r ther  assewnent of  pancreatic duct 
injury by ERP. Integrity of pancreatic duct is the most 
important factor to predict mortality antl morbidity. 

ERP should be done  in patient who had stable vital 
signs and n o  indication L'or emergency operation. It is 

the besl procedure for preopelativc clclineation o f  

pancreatic ductal sp lem.  Intact pancreatic duct 
~ o n t r i b ~ ~ r e s  to  he success ol col~sel\,ltive Ireatmen1 or 
lc\s illvahive surgical trealment. ERP also provide\ 

t l~erdpeut ic  intervenlion for pancreatic fistula, 
pancreatic pscudocyst and partial disruplion of MPD 
with vely low procedure related complication and 
moi-tali:y." " Major disadvan~age of ERP is the 

technical expertise which is usually unavailable in 
emelgency s i t ~ ~ a t i o l ~ .  
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