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ABSTRACT
Introduction: Duodenal injury from blunt abdominal trauma is rare and often requires complex
repair methods. We report a case that was successfully managed with primary repair plus feeding
jejunostomy. We also reviewed the literature on fourth-portion (D4) duodenal injuries. Case pre-
sentation: A 34-year-old man presented to the emergency department after a workplace accident
with severe epigastric pain. His vital signs were stable. Abdominal examination revealed marked
tenderness, bruising, superficial abrasions, generalized rigidity, and absent bowel sounds. Com-
uted tomography of the abdomen showed free air in the peritoneal and retroperitoneal spaces.
hours after injury, the patient underwent emergency laparotomy. We identified ruptures of
rth portion of the duodenum and the stomach. Both defects were closed primarily, and

nterior impact. Free retroperitoneal air adjacent to D4 strongly suggests duodenal
ized the surrounding tissue and performed a two-layer repair, supplemented by

managed with primary repair and a feeding jejunos-
tomy. Through this case, we aim to provide clini-
. . .. cians with an additional, less invasive option for re-
rare, with an estimated incide o o i
pairing D4 duodenal injuries. This report was pre-

patients with abdominal trauma *.
ed in accordance with the SCARE 2023 guide-

from 0 to 9.5% 2. In the past in our country, com
plex repair methods—such as duodenal diverticuli
tion, pyloric exclusion with gastrojejunostomy, pan-
creaticoduodenectomy, and duodenojejunostomy—
were preferentially used to manage duodenal in-
juries 3. However, recent studies indicate that pri-
mary repair is becoming the preferred treatment, as

ent had fallen backward while
climbing a ladder and had been struck directly in the

it shortens operative time, hospital stay, complica- admission, t

tion rates, and postoperative mortality b4,

The duodenum is divided into four sections (D1-D4),
of which the fourth segment (D4) is the least com-
monly injured in blunt abdominal trauma?®. Because
D4 is relatively mobile, readily accessible, and less
intimately associated with the pancreatic head and
biliary tree than D1 or D2, injuries at this site are
generally less complex and amenable to simpler re-
pair3.

We present a case of a D4 duodenal injury concomi-
tant with a gastric laceration that was successfully

epigastric area by a heavy object. After the accident,
he awoke with no memory loss and immediately ex-
perienced severe abdominal pain and dizziness with-
out dyspnea or chest pain. The patient was trans-
ported to Thai Nguyen National Hospital in Viet-
nam by family members. Upon arrival, his condition
was assessed according to the Advanced Trauma Life
Support algorithm. The airway was patent and bi-
lateral breath sounds were clear. Heart rate was 91
beats per minute, blood pressure 130/80 mmHg, and
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respiratory rate 19 breaths per minute. He was con-
scious and lucid, with no neurologic deficits. He had
no significant medical history or known drug aller-
gies.
Abdominal examination revealed severe pain, bruis-
ing, and skin abrasions in the epigastrium (=~ 3 x
5 cm), accompanied by guarding and absent bowel
sounds. Lumbar examination showed mild pain
without bruising, normal limb movement, and no
suspicion of spine injury. Blood tests demonstrated
a white-blood-cell count of 16.49 x 109/L; lipase,
amylase, and other parameters were within nor-
mal limits. A Focused Assessment with Sonogra-
hy for Trauma (FAST) examination detected a small
unt of free fluid in Morison’s pouch, around the
en, and in the Douglas pouch, with no solid-

evidence of free intrape
air without solid-organ injury.
agnosis of hollow-viscus perfo

gested a duodenal injury, considered a poor prog-

nostic indicator.

Surgical intervention

Laparotomy was performed 3 hours after arrival. A
midline incision (~ 20 cm) extending above and be-
low the umbilicus was used. A large volume of di-
gestive fluid was found in the peritoneal cavity. The
lesser curvature of the stomach had a 3 x 5 cm rup-
ture (Figure 2). After a Kocher maneuver, the pan-
creas and D1-D3 segments of the duodenum were
intact, but the fourth part (D4) was lacerated along
approximately 40 % of its circumference, with sharp,
non-crushed edges (Figure 3).

No additional intra-abdominal injuries were identi-
fied. The gastric defect was debrided and closed in
two layers. At the duodenal site, the Treitz ligament
was divided, and D3-D4 were mobilized to expose
the lesion. The wound edges were debrided and su-
tured in two layers (Figure 4). Approximately 40 cm
distal to the duodenal repair, a feeding jejunostomy

was created. The peritoneal cavity was irrigated
with 0.9 % saline. Two F16 drains were placed be-
neath the duodenal repair and two F16 drains in the
Douglas pouch; a nasogastric decompression tube
was also inserted.

Results

Nutrition was provided via jejunostomy for the first
10 post-operative days. The nasogastric tube was
removed and oral feeding began on post-operative
day 11. Clinical status and laboratory tests remained
normal. The patient experienced no complications
and was discharged home after 13 days.

DISCUSSION

Duodenal injuries, although rare, are associated with
high mortality and complication rates 7. Because of
their rarity, clinicians may overlook them after blunt
abdominal trauma, leading to delayed diagnosis and
serious consequences.

AAST Duodenal Injury Classification

The American Association for the Surgery of Trauma
(AAST) classifies duodenal injuries into five grades
(I-V) based on damage to the duodenum and ad-
jacent organs (pancreas, extrahepatic biliary tree).
This standardized grading guides treatment selection
and prognostication®.

Diagnosis

ulti-detector CT focused on the pancreas and duo-
is the primary imaging modality for sus-
uodenal injury. Characteristic findings in-
ing, and periduodenal hematoma 7.
ained a direct epigastric blow and
] CT demonstrated in-

viscus perforation and immediate surgery. Nev-
ertheless, many patients with duodenal injuries
present with nonspecific symptoms that hinder early
detection. E. G. Santos highlights the pivotal role of
understanding the mechanism of injury—such as a
high fall onto the back or a direct epigastric impact—
in guiding diagnostic work-up 1®. If clinical suspi-
cion persists, CT or MRI of the duodenum should be

performed to secure an early diagnosis”1°.

Management

During laparotomy for blunt abdominal trauma, the
surgeon first controls hemorrhage and then assesses
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Figure 1: Axia contrast-enhanced abdominal CT scan demonstrating free intraperitoneal air (white ar-
row) and retroperitoneal air (asterisk) adjacent to the fourth part of duodenum (D4). Note the infiltration
and air bubbles (black arrow) near D4, suggestive of duodenal perforation.

visceral injuries 11, Systematic exploration, includ-
ing a Kocher manoeuvre, exposes the duodenum’s
anterior and posterior surfaces. D4 is inspected af-
ter division of the ligament of Treitz with careful
protection of neighbouring vessels’. Intra-operative
findings are graded according to the AAST classifi-
cation 12,

Treatment depends on injury site, AAST grade,
712 Op-
tions range from simple primary closure to complex

and the patient’s physiological status

procedures such as pancreaticoduodenectomy, duo-
denal diverticulisation, Roux-en-Y duodenojejunos-
tomy, or triple-tube ostomy. Primary repair is now
favoured for Grade I-1I injuries ¥%7-13, For Grade

-1V lest
timing, tissue viability, and associated injuries

ity of primary repair hinges on
137
Grade IV-V injuries frequently involve severe pan-
creatic damage; most authors recommend complex
reconstruction owing to high leak and mortality

rates 1214,

Surgical procedure

Our patient had a Grade I laceration involving <50 %
of the circumference of D48, Degiannis regards D3-
D4 as the distal duodenum and treats lesions there
in a manner analogous to small-bowel injury3.

The optimal management of duodenal trauma re-
mains debated and is often influenced by surgical
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ligament of Treitz, revealing a circumferential rupture involving 40% of the
wound edges are viable and non-contuse.

Figure 4: Intraoperative photograph following two-layer primary repair of the D4 duodenal rupture.
The sutured site (arrows) shows tension-free closure with intact serosal integrity.
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experience. R.D. Weale reported successful primary
repair for Grade I-1II injuries throughout the duode-
num, concluding that the shift toward simple closure
is warranted, although Grade Il lesions, delayed pre-
sentation, or contaminated fields carry an increased
leak risk*. J.M. Aceves-Ayala likewise supports pri-
mary repair for all Grade I-II injuries and selected
Grade III defects; delayed or heavily contaminated
Grade II lesions should be treated as Grade III, oc-
casionally necessitating Roux-en-Y duodenojejunos-
tomy 1°. Collectively, these data endorse primary re-
pair for D3-D4 injuries up to Grade IIT>415,

Because the risk of leakage was uncertain, we placed
a feeding jejunostomy and wide drainage. Early en-

eral nutrition likely contributed to the patient’s un-
ntful recovery. Dickerson et al. demonstrated
postoperative feeding reduces complica-

ortality in severe duodenal trauma 6.

ially for high-grade injuries”-17.
inage permits early detection

complicated D4 prima
trative example for se ted resources.
While encouraging, our conclusions are on a
single case and therefore requirevali n in larger

series.

CONCLUSIONS

Our case report demonstrates that primary repaj
supplemented with extensive abdominal drai
and a feeding jejunostomy, is a feasible and ef-
fective method for treating uncomplicated D4 duo-
denal injuries. This finding supports the utility
of primary repair as a viable option for selected
cases—particularly those without significant tissue
loss or other complications—offering a less complex
yet effective management strategy. Clinicians con-
fronting similar rare injuries should consider this ap-
proach, as it can yield favorable outcomes and expe-
dite recovery, even in resource-constrained settings.

ABBREVIATIONS

AAST: American Association for the Surgery of
Trauma, CT: Computed Tomography, D4: Fourth
portion of the Duodenum, FAST: Focused Assess-
ment with Sonography for Trauma, MRI: Magnetic
Resonance Imaging, SCARE: Surgical CAse REport
guidelines

ACKNOWLEDGMENTS

None.

AUTHOR’S CONTRIBUTIONS

ST.D.: Concept and design, data interpretation and
analysis, drafting, revision, and approval of final
manuscript. S.H.T and H.D.H: Design, data collec-
tion, data interpretation and analysis, drafting, revi-
sion, and approval of the final manuscript. All au-

thors read and approved the final manuscript.

FUNDING

None.

AVAILABILITY OF DATA AND
MATERIALS

Data availability statement: The data that support
the findings of this case report are available upon
reasonable request from the corresponding author,
with appropriate ethical considerations for patient
privacy.

ETHICS APPROVAL AND
CONSENT TO PARTICIPATE

Ethical approval was waived by the institutional pol-
icy of Thai Nguyen National Hospital for retrospec-
tive case reports that do not involve identifiable pa-
Decision No.

tient information or interventions.
478/qd-bv Dated February 24, 2024

ONSENT FOR PUBLICATION

TECHNOLOGIES IN THE
WRITING PROCESS

The authors declare that they have used generative

Al and/or Al-assisted technologies in the writing
process before submission, but only to improve the
language and readability of their paper.

COMPETING INTERESTS

The authors declare that they have no competing in-
terests.

7648



Biomedical Research and Therapy 2025, 12(8):7644-7649

REFERENCES

1.

Aiolfi A, Matsushima K, Chang G, Bardes J, Strumwasser A,
Lam L. Surgical trends in the management of duodenal injury.
Journal of Gastrointestinal Surgery : Official Journal of the
Society for Surgery of the Alimentary Tract. 2019;23(2):264~
9. PMID: 30215200. Available from: https://doi.org/10.1007/
511605-018-3964-x.

. Turan U, Kilavuz H. Surgical management of penetrating duo-

denal injury: role of primary repair. Journal of the College of
Physicians and Surgeons-Pakistan : JCPSP. 2020;30(10):1078-
81. PMID: 33143832. Available from: https://doi.org/10.29271/
jepsp.2020.10.1078.

Degiannis E, Boffard K. Duodenal injuries. The British Jour-
nal of Surgery. 2000;87(11):1473-9. PMID: 11091233. Available
from: https://doi.org/10.1046/j.1365-2168.2000.01594.x.

. Weale RD, Kong VY, Bekker W, Bruce JL, Oosthuizen GV,

Laing GL. Primary repair of duodenal injuries: a retrospec-
tive cohort study from a major trauma centre in South Africa.
Scandinavian Journal of Surgery : SJS : Official Organ for the
Finnish Surgical Society and the Scandinavian Surgical So-
ciety. 2019;108(4):280-4. PMID: 30696350.
doi.org/10.1177/1457496918822620.

il M, Jameel M, Traim K, Hassan A. Duodenum In-
bdominal Trauma, Incidence and Management.
nterology {&amp;} Oncology. 2023;28(4):224.

Available from:

aria N, Kerwan A, Franchi T, Agha RA,
ideline: updating consensus Surgi-

management update. Cu
Available from: https://dg

https://doi.org/10.1186/s13017-019-0,
Linsenmaier U, Wirth S, Reiser M,
classification of pancreatic and duodenal i

. Aceves-Ayala JM, Alvarez

PMID: 18936023. Available from: https://doi.org/10.1148/rg.
286085524.

. Santos EG, Sanchez AS, Verde JM, Marini CP, Asensio JA,

Petrone P. Duodenal injuries due to trauma: review of the
literature. Cirug{&amp;}{#}x00ED;a Espa{&amp;}#}x00F 1;0la.
2015;93(2):68-74. PMID: 25443151. Available from: https:
//doi.org/10.1016/j.ciresp.2014.08.004.

. Masiulaniec P, Snarska J, Michalak M, RyboK, Suszkiewicz-

Kilianczyk K. Injury to the duodenum following blunt ab-
dominal trauma -Literature review and case report. Polish
Annals of Medicine. 2017;24(1):67-71. Available from: https:

//doi.org/10.1016/j.poamed.2016.11.014.

. Malhotra A, Biffl WL, Moore EE, Schreiber M, Albrecht RA,

Cohen M. Western Trauma Association Critical Decisions in
Trauma: diagnosis and management of duodenal injuries. The
Journal of Trauma and Acute Care Surgery. 2015;79(6):1096—
101. PMID: 26680146. Available from: https://doi.org/10.1097/
TA.0000000000000870.

. Ordoriez C, Garcia A, Parra MW, Scavo D, Pino LF, Millan M.

Complex penetrating duodenal injuries: less is better. The
Journal of Trauma and Acute Care Surgery. 2014;76(5):1177—
83. PMID: 24747446. Available from: https://doi.org/10.1097/
TA.0000000000000214.

Bagaria D, Agarwal H, Jaiswal A, Katiyar A, Pandey S, Choud-
hary N. Repair by primary closure of traumatic blunt duode-
nal injuries: simple is not always safe. The Journal of Surgi-
cal Research. 2022;280:50-4. PMID: 35961257. Available from:

https://doi.org/10.1016/].jss.2022.06.063.
Chavez D, Valdez-Cruz C,
Bautista-Lépez A,  Ortiz-Orozco
A, et al Management of Duodenal Injuries. In-
Topics in  Trauma  Surgery. 2022;Available  from:
https://doi.org/10.5772/intechopen.108135.

Dickerson RN, Voss JR, Schroeppel TJ, Maish GO, Magnotti LJ,
Minard G. Feasibility of jejunal enteral nutrition for patients
with severe duodenal injuries. Nutrition (Burbank, Los Angeles
County, Calif). 2016;32(3):309-14. PMID: 26704967. Available
from: https://doi.org/10.1016/j.nut.2015.08.026.

Lai CC, Huang HC, Chen R). Combined stomach and duo-
denal perforating injury following blunt abdominal trauma: a
case report and literature review. BMC Surgery. 2020;20(1):217.
PMID: 33008373.  Available from: https://doi.org/10.1186/
12893-020-00882-w.

Montoya-Salazar  F,

7649


https://www.ncbi.nlm.nih.gov/pubmed/30215200
https://doi.org/10.1007/s11605-018-3964-x
https://doi.org/10.1007/s11605-018-3964-x
https://www.ncbi.nlm.nih.gov/pubmed/33143832
https://doi.org/10.29271/jcpsp.2020.10.1078
https://doi.org/10.29271/jcpsp.2020.10.1078
https://www.ncbi.nlm.nih.gov/pubmed/11091233
https://doi.org/10.1046/j.1365-2168.2000.01594.x
https://www.ncbi.nlm.nih.gov/pubmed/30696350
https://doi.org/10.1177/1457496918822620
https://doi.org/10.21614/sgo-617
https://www.ncbi.nlm.nih.gov/pubmed/37013953
https://doi.org/10.1097/JS9.0000000000000373
https://doi.org/10.1007/s40137-020-00251-9
https://www.ncbi.nlm.nih.gov/pubmed/31867050
https://doi.org/10.1186/s13017-019-0278-6
https://www.ncbi.nlm.nih.gov/pubmed/18936023
https://doi.org/10.1148/rg.286085524
https://doi.org/10.1148/rg.286085524
https://www.ncbi.nlm.nih.gov/pubmed/25443151
https://doi.org/10.1016/j.ciresp.2014.08.004
https://doi.org/10.1016/j.ciresp.2014.08.004
https://doi.org/10.1016/j.poamed.2016.11.014
https://doi.org/10.1016/j.poamed.2016.11.014
https://www.ncbi.nlm.nih.gov/pubmed/26680146
https://doi.org/10.1097/TA.0000000000000870
https://doi.org/10.1097/TA.0000000000000870
https://www.ncbi.nlm.nih.gov/pubmed/24747446
https://doi.org/10.1097/TA.0000000000000214
https://doi.org/10.1097/TA.0000000000000214
https://www.ncbi.nlm.nih.gov/pubmed/35961257
https://doi.org/10.1016/j.jss.2022.06.063
https://doi.org/10.5772/intechopen.108135
https://www.ncbi.nlm.nih.gov/pubmed/26704967
https://doi.org/10.1016/j.nut.2015.08.026
https://www.ncbi.nlm.nih.gov/pubmed/33008373
https://doi.org/10.1186/s12893-020-00882-w
https://doi.org/10.1186/s12893-020-00882-w

	D4 Duodenal Injury and Literature Review: A Case Report
	Introduction
	Case presentation
	Patient information
	Pre-operative diagnosis and prognosis
	Surgical intervention
	Results

	Discussion
	AAST Duodenal Injury Classification
	Diagnosis
	Management
	Surgical procedure

	Conclusions
	Abbreviations
	Acknowledgments 
	Author's contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Declaration of generative AI and AI-assisted technologies in the writing process
	Competing interests
	References




