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Blunt pancreatic injury (BPI) is relatively uncommon in children, and is associated with relatively high morbidity and
mortality, especially if diagnosis is delayed. Blunt trauma represents the primary cause of pancreatic injury in the
pediatric population. Pancreatic trauma in children remains a major challenge for emergency physicians as well as

general and pediatric surgeons. Its rate of occurrence is 0.2—-2%, and it contributes to 0.3% of all childhood injuries.

pancreatic trauma children diagnosis treatment imaging ultrasonography (US)

| 1. Blunt Pancreatic Trauma in Children—General

The mortality rate associated with BPI remains low, ranging between 4.7-5.3%, with most fatalities linked to
concurrent injuries. While there are established protocols for diagnosing and surgically managing pancreatic
injuries in adults, the approaches to handling high-grade BPI involving the major pancreatic duct in children remain
a subject of debate. In 2022, The Western Trauma Association (WTA) published clinical practice guidelines on
pancreatic trauma in the adult population &, The WTA evaluation and management algorithm applies to the
diagnosis and management of adult patients with BPI. Since delayed diagnoses can result in increased morbidity
and mortality of up to 62% of patients [, the WTA Committee recommends early performance of CT as part of the
initial trauma workup. Imaging findings of transection of the pancreas, disruption of the MPD, or of a large amount
of peripancreatic fluid mandate operative exploration. When imaging findings are not sufficiently clear-cut, other
investigations may be useful, and they include serial abdominal examinations, serum amylase and lipase enzyme
levels, MRCP, endoscopic retrograde cholangiopancreatography (ERCP), and transduodenal pancreatography.
The major determinant in management decisions in adults with BPI is the presence or absence of injury to the main
pancreatic duct (MPD). Since low-grade pancreatic trauma (Grades | and Il) are contusions and lacerations that
spare the pancreatic duct, they are mostly managed conservatively. In adult patients with low-grade injuries who
have indications for laparotomy, drain placement to control the leakage is recommended only if there is pancreatic
capsule disruption. In accord with the WTA algorithm, most adults with “high-grade” pancreatic injuries (Grades Il =
MPD injury to the left of the superior mesenteric vein [SMV], Grade IV = MPD injuries to the right of the SMV, and
Grade V = involving disruption of the head of the pancreas) require definitive surgical treatment to avoid duct-

related complications that carry a morbidity of up to 60% [,

There are no clear-cut guidelines for the initial management of BPI in children among whom the diagnosis,
classification, and treatment remains a challenge. Non-operative management of ISO injuries in stable children is

also pertinent to the management of BPI. The BPI we report in a six-year-old girl, which manifested with unclear
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clinical presentations of an MPD injury, resulted in delayed diagnosis and surgical intervention. During her
operation, spleen-sparing surgery was not feasible, and she underwent a distal pancreatectomy and splenectomy.
Postoperatively, she developed a pancreatic fistula that was treated by external catheter drainage and required
total parenteral nutrition (TPN) for two weeks, and repeat administration of Sandostatin. The percutaneous
pancreatic fistula drain was removed one month later, and the fistula closed spontaneously. The child’s outcome

was ultimately favorable, with no recurrence of symptoms during the 12-month follow-up period.

| 2. Early Diagnosis—Pitfalls

Early diagnosis of pancreatic trauma is key to optimal management, but it remains a challenge even with more
advanced imaging modalities. Traumatic BPIs are associated with high morbidity and mortality rates in both adults
and children, making it crucial to minimize time for diagnosis and appropriate intervention. Due to its protected
retroperitoneal location, injuries of the pancreas are uncommon in children and are often misinterpreted. The
symptoms and physical signs of BPI in children may be nonspecific or even absent, and are frequently overlooked
for not being readily apparent on initial examination. Additionally, abdominal symptoms such as abdominal pain,

nausea, and vomiting do not always correlate with trauma severity.

Table 1 summarizes a current (the past 5 years) literature review of publications on the early diagnostic tools

during initial management in children with BPI.

Table 1. The summary of previous literature regarding early diagnostics of pancreatic injury in children.

Number
Authors/ Patients S:erum _Serum e I it ERCP (No
Year (Mean Amylase (No Lipase (No (No (No (No PtsIPV%)
Agely) PtsIPV%) PtsIPV%) PtsIPV%) PtsIPV%) Pts/PV%)
Zhang et al. 51 LGI—81% LGI—53% 50 45 11 0
(2023) 2 (7.3) HGI—100% HGI—100% 68% 7% 100%
10 ad
Catellani et (28.2) 10 N/A N/A 10 N/A N/A
al. (2023) Kl 20 chid 49% 90% 100% 100%
(10.5)
Gong et al. 31 16 29 15
(2023) 4 (11.7) N/A NIA N/A 61% NA 86%
Everson et al. 19 N/A 19 1 19 3 0
(2023) & (13) 74% N/A 79% N/A
Goldberg- FAST
11 11 11 1
Murow et al. N/A 11/ 0
(2021) © (9) 60% NA 90% 100%
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Number
Authors/ Patients Sl _Serum R I L ERCP (No
Year (Mean Amylase (No Lipase (No (No (No (No PtsIPV%)
Agely) PtsIPV%) PtsIPV%) PtsIPV%) PtsIPV%) Pts/PV%)
Ibrahim et al. 28 27/ 10
(2021) @ (7.14) N/A N/A NIA 93% 100% 0
Rosenfeld et 21 21 NA
al. (2018) & (7.8) Ao A \Ua 38% 62% 0
Wiik-Larsen .; Inaba,
10 9 9 3
etal [512020) (8.3) 67% NIA NIA 67% 100% 0 ritical

S s — s i— Sesg Tt tTTitsss T s si—s—iiiioos fo—io— — oo = — —is g — - — = = - - = S =

2. Zhang, T.; Luo, W.; Wang, W.; Long, Q.; Ma, M. Blunt pancreatic injury in children: Lessons from
A LS, TS I a eSSBS BT REIHR T el o 51y, Fgppans: PV—predicive values,
N/A—not applicable; FAST—focused assessment with sonography in trauma; CT—Computed tomography, US—
AR RRH N MRALAEK B e MRS ImBg el ERER-ContilrepiR rd¥ogritid th RARIHAERN FeataliRisHY
G.P.; Ballarin, R.; Di Sandro, S.; et al. Laparoscopic management of blunt pancreatic trauma in
Ultradoriisyeapthp&disitris jpatemslyAusgstem alicene irewt- dhiddviech Regjalntin202 31t 20 2 nA66% 78cailable in

SRR S AT RATS PRITROING Eh  YSRETheLE S Ui SEEESE Sl Rt vih lunt abdominal
trauma, US .ma}g1 serve as a ﬂod. ratx'ﬁid acreenin pro%ﬁiure artiful?rlly in a{ients too unstable to undergo an
cholangiop ncreatograg y inthe diagnosis and treatment of traumatiC pancreatic injury in

abd&qnﬁl F\é r(I:.T[ﬁ%agnhgsc%esvgbyi 'fél,nﬂm LP.y its low sensitivity and specificity when determining acute pancreatic

injuries. The reported sensitivities for the detection of pancreatic injuries by US ranged from 27% to 96% [10],
PndrYeEBanN rEpoRiSE HBY o he GRIEP Hark bralauiiy pHIANR: il Ae had i C RRAERERTIEHIGUIBA TABNO A2,
U4 RRRSAING RONSRT IelHASPBINE: "M RIEMEmPREIIE ARERy # &85 98cation, and characteristics

‘@(.P(%"fc&%erg-Murow, M.; Steiner, Z.; Lakovsky, Y.; Dlugy, E.; Baazov, A.; Freud, E.; Samuk, I. Blunt
high-grade pancreatic injury in children: A 20-year experience in two Pediatric Surgical Centers.

Thﬁs\,/IYTIQ g&nl\rg%tggrﬁf:%@f’ngé FT%EJT.E%S part of an initial pancreatic trauma workup in adults =/, CT scanning

has been the diagnostic imaging method of choice to detect BPI in adult and children for more than three decades.
If is RIGHIactur e SiaGrbsing PaitPe M cadiay idte by Rufetrgne\Vité BneiRgsd B milefeatmdidsaor
sPiNEildEen andcasse alipR IR QUIRMG: PatiatenRRAIRl 2403 oRIn OB R determining the need for
BIEeAHRIECR HIoYEYR, 26Varalstifliar ravmsspmmter; IRIENSIINBO! Bd|if@8989 EXTha8YR (Gdehdr
diagrosipHARD, WuiRBHUENIHER Ear Comparison of diagnSERieadRegHoRRIRRSS RSiRdPanalRs
(Mfqsierdpe it GGRAHBY HPEHIURAYE L RGIEM STRIB thASISEIPE L TrioRP B B iGsc FMgIR TRA B GG
theépgurtgspéd%ﬂ/l%}gﬁ%p@%@&tu@@f_@@g22 centers (206 pediatric patients with BPI) and compared

them to the operative findings. Those researchers reported that the sensitivity for MPD injury was 54% for 16-
laDWf‘”grlw‘@ @Z%E’fb]r’élzlhl\ﬂgg‘?’ Aﬁhosuaﬂ%lg ’_s%é%ﬂc%? ((veég%iglﬁfelrn@g%ngr_?d /3: hr%%%%% |U§R/?$ﬁf In addition,
the BBSE R e S AN B MR AT SRR AT FRd A% 3 MR e T AL LAY MR R EB S PR 8 3Ron-

indt?c?escegnglcl)ghn%rr;[c%gq ¥h§r% c';]rg; ‘Eo %%%rnqzeen tgr%cgrs%%zghé ?r’ii%'l:rgnﬁlz?e_ 3e‘r’%\'/eruse of CT, several professional

1hoptesipad Drgmetichks Viwposedttdisick Nedimégyingles iudetpanoneativstraarmiaradisystentativandefer
traugticAsgtes Radiol. J. 2020, 71, 344-351.
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hild Table 1) 8. Dat taiped f iagric, t ters. Th Its of this study sh d
ehIGIER (TR Thur 6813 "B &E § B85 BB, PRAPHICy yna conters. The resuls of tis study showe
that MPD visualization and duct disruption were visualized more often on MRCP than on CT, but the overall MRCP

12 KO UE: Vs PRIt [RisiRRRIN Fand CaiiBPaehciRal RRAYVEnE -fecsAQMRE indthY¥- (e SpetianMdatic
fluiPRAERLYR VS W2 O PRRREr M MG ISR Qi TN iR AREE§ AICAER Wt M NI R AT YSTABIRH G .
620 YRPe G B82S h 46ar4024rdOBY Zhang et al. (51 children with BPI), 46 patients (90.2%) underwent

12PRIMATES, 3 HHEN 1 (8O- §fe rHRdRBg Nt ARlIRS6RY Sk ANl ARERSA G YD, YNIpORREIMBCRERRSe
respRrchRIfRRCTAY AIfRIARCEECY $3%, 1. Cdialld @ ARBOAREHRRE 56 RN tEpBrde RN M e ranaoe
2, BAERRIGH WHY&{ES&”E?WPEW@E“%'FPQGW, 15) ?Qq_gll_@gg_pediatric pancreatic trauma and correlated

the imaging grade of pancreatic injury with management and outcome. Those researchers reported a 93%
12: GRA. BrRor GuliaRt Bra-a RiGS, Bi&irad APANRLER f ndhdlpe: O-O. Management of blunt
pancreatic trauma in children: Review of the national trauma data bank. J. Pediatr. Surg. 2016,

Durﬁi’g W@S’ﬂ-gg’éade, contrast-enhanced ultrasound (CEUS) has been considered an appealing alternative to
1NBASANTNZEY VielnfarBe, ARG WSB! RISIOTREI AP AMEAMREN T ACIPRAD A the
poteRfighdedytionsiinhense of ipstisianm radiation andarPriaM ARSRof ThitaBERRIBISHAoRSANd fractures
APRERH RYtapRl T FerBERG AREE Aic IHReRNNRRE M sdsesthiiideHte N ARSIl L) Ve AU R1A568, O
enl”@@,cgwfﬂ@@gq are frequently seen to involve the pancreatic capsule . However, CEUS has some limitations,
particularly in the assessment of small pancreatic lesions, in the evaluation of mild ductal disruptions, and in the
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teal BB aNaTETEIS e rOISISE o Pt R0 Bl &5t R GRAANl RIS PR IES Dl chers
shor@BRHAP R R DOIRANY vete Aldrem N RHaL ARFERDR QRN SRR RENAEA bR e

tenfIOEPSSEYS multicentengpservational cohort study. JMIR Res. Protoc. 2022, 11, e43027.

18. Paltiel, H.J.; Barth, R.A.; Bruno, C.; Chen, A.E.; Deganello, A.; Harkanyi, Z.; Henry, M.K.;
TheHRRAUERKOT=REECK, §%deniradeeAhMTR ditiitRiSBUR Y I Bl ‘AUBBthEeeeadfdliRthitfrédded

benstiyp{tgYyisiRfioihergpqutie) inieswentispg diowever, the invasive nature of ERCP and the lack of widespread

availability for the pediatric population at many institutions limit its utility. Additionally, ERCP does not allow for

19ialiign Yor FISCOURe Galic BERIRNGial NG s GFRlIF AR GOMIBEMIS0P BEIWE R MR AN e it

distiHLG, fRlloyvie-of RHRRLS, with blunt abdominal frayma managad,conseryatively, Rapiol Madep i,
i i e QN ded

therapeutic purposes after pancreatic duct injury had been identified on radiologic imaging. ERCP was performed
for therapeutic purposes in four of their patients. Those researchers showed that the diagnostic accuracy of
radiologic injury grade (correlating to the final injury grade) was about 61%, while ERCP had a diagnostic accuracy
rate of 86%. They concluded that ERCP can be usefully and safely performed in children with BPI for both

diagnostic and therapeutic purposes.
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