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Blunt liver trauma with concomitant injuries to the abdominal viscus: a
dilemma for trauma surgeons

Tyna noBpena jerpe ca npatehuM noBpegama abJOMHHATHUX OpTaHa:

JUiieMa 3a TpayMaToJIOUIKE XUpypre

SUMMARY

Introduction Blunt liver trauma is predominantly
managed non-surgically, yet the optimal treatment
and timing for addressing its late complications
remain uncertain. This study aims to evaluate
treatment approaches and outcomes for blunt liver
trauma with concomitant abdominal visceral injuries.
Case Outline We present two cases of adult males
who sustained severe liver and other organ injuries
due to road traffic accidents. Both patients underwent
comprehensive treatment, including urgent
laparotomy. The first case resulted in severe
complications and eventual mortality, while the
second case had a favorable outcome with
conservative management of the liver hematoma.
Conclusion Retaining blood clots around the liver
wound during surgical intervention may enhance
hemostasis and reduce infection risks. Further
controlled studies with larger samples are necessary
to validate these findings.

Keywords: blunt liver trauma; concomitant injury;
operative intervention; non<operative management;
urgent laparotomy

INTRODUCTION

CAXKETAK

¥YBoa Tyma Tpayma jeTpe ce MpeTekKHO JeUH HeXH-
PYPILKH, alii OTITUMAJIaH TPETMaH U BpeMe 3a pelia-
Bame BEHUX KaCHUX KOMIUIHKAIHja OCTajy HEU3BeC-
uu. [{uss oBe CTyauje je a mpolleH:n NPUCTYIe Jeye-
Y U UCXOJIE TYIIe TpayMe jeTpe ca UCTOBPEMECHHM
noBpeaaMa adJIOMUHAITHUX BUCHEPATHUX OpraHa.
Ipuka3u 6onecanka [IpeacraBbaMo 1Ba ciaydaja
0Jlpaciux MyIIKapaia Koju Cy 3aJ00MIH TEIIKE MOB-
pelne jeTpe u Apyrux opraHa ycien caoopahajaux
Hesroaa. Oba maiyjenTa cy IoIBPrHyTa CBEOOyXBaT-
HOM Jieuery, YKJbYUyjyhu XUTHY JTarnapoToMujy.
[pBu ciy4aj je pe3yaTupao TEMKHUM KOMILTUKALIH-
jama U €BeHTYaJIHUM CMPTHUM HCXOJIOM, JIOK je
JIPYTH Clly4aj UMao MOBOJbAH UCXO]] KOH3EPBATHB-
HHM JICUCHEM XEMaToMa jeTpe.

3akspydak 3ajpkaBame KPBHUX YrpyIlaka OKO paHe
JeTpe TOKOM XHUPYPUIKOT TPETMaHa MOKe 1000JbIa-
TH XOMEOCTa3y ¥ CMambUTH PU3UK 01 HH(DEKIIH]ja.
Jasba uctpakuBama ca BehuMm y3zopiuma cy
NoTpeOHa 3a OTBP/ly OBHX Hallasa.

Kibyune peun: Tyna Tpayma jerpe; nparehe
MOBpe/ie; ONepaTHBHA HHTEPBEHIIN]a; HEXUPYPIIKO
yIpaBJbarbhe; XUTHA JIANApOTOMHUja

Blunt liver trauma is primarily caused by shear stress resulting from rapid deceleration,

commonly seen in road traffic accidents and falls. Liver rupture accounts for 15-20% of all

abdominal injuries, with right liver rupture being more prevalent than the left [1]. A study

involving 3196 patients with liver trauma identified higher mortality risks in individuals over

64 years, pedestrians involved in motor vehicle accidents, and those with renal failure, liver

cirrhosis, or concurrent head, chest, or other abdominal injuries [2]. Although non-surgical

management is increasingly adopted, the optimal intraoperative strategy for patients requiring

laparotomy — particularly those with concomitant abdominal visceral injuries — remains

controversial. A critical debate centers on whether to retain or remove blood clots
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surrounding liver wounds during surgery. This study specifically examines the hypothesis
that preserving perilesional blood clots in blunt liver trauma with concurrent visceral injuries
may enhance hemostasis and reduce postoperative infectious risks, thereby aligning with

damage control principles.

To contextualize this hypothesis, a retrospective analysis of 450 patients with liver trauma
revealed that 72% with closed liver injuries received non-surgical treatment [3]. However,
surgical interventions remain indispensable for hemodynamically unstable cases or those with
concomitant injuries [4]. The existing literature lacks a consensus on clot retention as a
deliberate hemostatic measure during laparotomy, particularly in'complex trauma scenarios.
Herein, we present two contrasting cases of blunt liver trauma with abdominal visceral

injuries, focusing on the role of intraoperative clot management in outcomes.

CASE REPORTS
Case 1

A 43-year-old man was injured in a road traffic accident on August 12, 2018 and admitted to
a local hospital’s emergency department due to severe abdominal pain and fractures of the
right ribs. He underwent urgent laparotomy 4 hours post-accident for diffuse peritonitis.
Intraoperatively, a 5 x 3 cm laceration in the small intestine mesentery with venous bleeding
and a ruptured sub-capsular liver hematoma with multiple parenchymal disruptions (largest
approximately 5 cm) in the right lobe were identified. Massive intra-peritoneal hemorrhage
(approximately 1800 mL) was evacuated. After repairing the mesenteric laceration, capillary

bleeding persisted at the liver wound despite packing, necessitating hepatorrhaphy. The
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surgery lasted five hours, with blood loss exceeding 2150 mL, which was managed with six

units of erythrocyte suspension and 400 mL of plasma.

Postoperatively, the patient remained unconscious and was intubated due to dyspnea. Two
days later, urine output decreased to 200 mL/day, with elevated creatinine and transaminase
levels. Seven days post-surgery, he developed hyperpyrexia despite continuous renal
replacement therapy and meropenem prophylaxis, leading to his transfer to our institute on
August 22, 2018. Upon admission, abdominal computed tomography (CT) scans (Fig. 1A,B)
indicated severe sepsis (white blood count: 37.8 x 10°/L; procalcitonin: 78.83 ng/mL;

creatinine: 712 umol/L; urea nitrogen: 58.4 mmol/L; total bilirubin: 174.7 pmol/L).

Hepatic arteriography on the 6th day post-admission revealed active hepatic artery bleeding,
which was embolized using a spring coil (5 mm x.5 cm), effectively stopping contrast
extravasation (Figure 1C,D). Subsequently, the patient experienced upper gastrointestinal
bleeding, evidenced by/700 mL of tarry stool and 300 mL of dark red liquid via a nasogastric
tube. Urgent arteriography-identified bleeding from a right gastric artery branch, but
embolization was unfeasible. Gastroscopy confirmed an actively bleeding duodenal ulcer,

which was managed endoscopically.

The patient’s recovery was marred by relapse, gastrointestinal bleeding and severe sepsis.
Despite no active bleeding on angiography, daily blood product transfusions were required. A
repeat CT 43 days post-hepatorrhaphy showed multiple liver abscesses and necrotic areas
(Figure 1E, F), which were managed by percutaneous catheter drainage (Figure 1G,H). On
September 29, 2018, the patient developed a 40°C fever, excreted 3000 mL of dark, bloody
stool and experienced a sharp blood pressure drop, leading to ventricular flutter and

subsequent death despite resuscitation efforts.
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Case 2

A 42-year-old man involved in an automobile crash on July 16, 2020 was admitted to our
emergency department four hours later with multiple abdominal and waist injuries. He
presented with abdominal pain, lower limb weakness, retrograde amnesia and diffuse
peritonitis. Abdominal CT scans revealed liver rupture, pulmonary contusions and a
transverse lumbar vertebra fracture (Figure 2A, B). Despite decompression and an.enema, the
pain persisted. Peritoneal aspiration retrieved over 10 mL of gross blood, prompting

exploratory laparotomy.

Intraoperatively, there was a massive intra-peritoneal hemorrhage (> 1600 mL), a 7 cm
parenchymal disruption on the liver’s lower edge and a 2 x 2 cm liver capsule laceration.
Erythema and blood clots surrounded the liver wounds without pulsatile bleeding.
Additionally, a 1 cm duodenal laceration with intestinal content leakage and a 3 x 4 cm
ileocecal mesentery laceration with venous bleeding were identified. After evacuating the
hemorrhage, the duodenal and mesenteric lacerations were repaired. Blood clots around the
liver wounds were retained to control bleeding. The surgery lasted 2 hours, with a blood loss

of 2150 mL.

Postoperatively, the patient received microbial prophylaxis and hemostasis treatment. Repeat
CT scans on July 18 and 22, 2020 showed gradual absorption of the liver hematoma without
lesion progression (Figure 2C-G). The patient recovered well (red blood count: 3.73 x

10%?/L; hemoglobin: 113 g/L) and was discharged on July 22, 2020. Follow-up via telephone
indicated normal liver function without fever or jaundice. A recommended repeat abdominal

CT was declined due to economic reasons.

Ethics Approval and Consent to Participate: This study was conducted in accordance with

the Declaration of Helsinki. It was approved by the Ethics Committee of The People's
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Liberation Army No. 305 Hospital (ethical approval number: KYLL-SPJ-2024-04). Written

informed consent was obtained from all participants.

DISCUSSION

This study presents two cases of severe blunt liver injury with concomitant abdominal
visceral injuries resulting from road traffic accidents, both accompanied by diffuse
peritonitis. Both patients underwent exploratory laparotomy, revealing mesenteric
lacerations. In the first case, the removal of blood clots around the liver led to persistent
bleeding, severe sepsis, gastrointestinal hemorrhage and eventual death. In contrast, in the
second case, blood clots around the liver were retained, resulting in hematoma absorption and
patient recovery. This suggests that preserving blood clots around liver wounds may enhance

hemostasis and reduce infection risks.

The liver’s rich blood supply and complex structure make it susceptible to severe injuries,
often leading to hemorrhagic shock and biliary peritonitis with high mortality and
complication rates. Cavernous hemangioma is the most common benign hepatic tumor, and
trauma can trigger bleeding from these lesions [5]. Patients with trauma and massive bleeding
are at risk of metabolic acidosis, hypothermia and coagulopathy, necessitating fluid
resuscitation, blood transfusion and correction of coagulopathies [6]. Damage control surgery
involving sutures and tamponades, along with resuscitation, improves survival rates despite

the high mortality [7].

Retained perilesional blood clots in blunt liver trauma may confer protection through four
mechanisms. 1) Hemostatic scaffolding: Clots provide a scaffold for platelet aggregation and

fibrin deposition, enhancing mechanical compression. 2) Mechanical barrier: Clots prevent
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bacterial translocation from the gut. 3) Inflammatory modulation: Clots sequester pro-
inflammatory cytokines (IL-6/TNF-a) and release anti-inflammatory mediators (TGF-p). 4)
Tissue repair: Fibrin matrices store growth factors (VEGF/PDGF), promoting angiogenesis
[8, 9]. These mechanisms align with the 2020 World Society of Emergency Surgery (WSES)

guidelines, supporting clot retention as a damage control strategy [10].

Most liver injuries from motor vehicle accidents can be managed non-surgically, with early
vascular embolization being crucial in selected cases [11]. However, blunt liver trauma with
additional abdominal visceral injuries requires careful consideration. According to the 2018
American Association for the Surgery of Trauma liver injury scale, emergency laparotomy is
indicated for similar intraperitoneal hemorrhages and liver injury classifications (1V) [12].
Patients with hemodynamically stable blunt hepatic trauma without other surgical indications
may initially receive non-surgical treatment, reserving exploratory laparotomy for those with

hemodynamic instability, peritonitis or failure of conservative management [13] (Figure 3).

Surgical techniques for liver.trauma include perihepatic packing, liver repair, hepatectomy
and selective hepatic artery ligation [14]. However, these interventions can increase
complication rates, such-as surgical urinary wounds, respiratory tract sepsis and intra-
abdominal abscesses [15]. Selective non-surgical strategies and endovascular interventions
are becoming more prevalent, with non-surgical treatments showing lower or comparable
complication rates [16]. Nonetheless, surgical interventions remain necessary for controlling
major bleeding sites. The 2020 WSES guidelines explicitly recommend clot retention as part
of damage control surgery (Grade 1B), emphasizing its role in hemostasis and infection

prevention [10].

Non-surgical treatment complications include persistent bleeding, biliary hemorrhage, bile

leakage and severe sepsis [17]. Successful non-surgical management has an 85-99% success
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rate, with hepatic convergence and bile leakage being the most common complications [18].
Biliary leakage is a significant cause of sepsis in patients with blunt liver injury and can be
managed with closed suction tubes, percutaneous drainage, cholangiography or endoscopic
stenting [19]. Major liver injuries and progressive coagulopathy are frequent indications for
damage control surgery, necessitating precise surgical judgment and meticulous open

abdomen management to limit morbidity [20].

In this case series, we observed that retaining blood clots around liver wounds during surgical
intervention in two hemodynamically distinct scenarios appeared to enhance hemostasis and
reduce infection risks. The contrasting outcomes between Case 1 (clot removal) and Case 2
(clot retention) suggest a potential biological rationale for clot preservation, particularly in
damage control surgery for complex trauma. However, this hypothesis requires validation
through prospective multi-center studies with standardized protocols and larger cohorts. Until
such evidence emerges, trauma surgeons should weigh clot retention strategies against

individual patient-risks, guided by real-time hemodynamic status and institutional expertise.
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Figure 1. Case 1. A, B — a computed tomography (CT) scan of the abdomen taken 10 days
after hepatorrhaphy; C, D — a hepatic arteriography showing active bleeding from the hepatic
artery; the angioembolisation contributed to a lack of contrast extravasation from the artery; E,
F —a CT scan of the abdomen taken 43 days after hepatorrhaphy, demonstrating that several
abscess cavities and necrosis areas had formed in the liver; G, H — the abscess cavities were

managed by percutaneous catheter drainage
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Figure 2. Case 2. A, B —a computed tomography (CT) scan of the abdomen taken four hours

after injury demonstrated liver rupture and pulmonary contusions; C, D — a repeat CT scan of
the abdomen taken two days after injury; E-G — a repeat CT scan of the abdomen taken six
days after injury demonstrated that the hematoma in the liver had been gradually reabsorbed

with no progression of the lesion
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Figure 3. The clinical practice chart of blunt liver trauma
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