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ABSTRACT

Penetrating liver injuries caused by knife wounds present significant challenges due to the potential for hemodynamic
instability, which increases mortality risk. Early intervention and therapy for patients with hepatic trauma are crucial
for effectively stabilizing the patient's clinical condition. A 37-year-old male patient arrived at our emergency
department (ED) presenting with clinical signs of Grade I11 hemorrhagic shock following a stab wound on the right
upper abdominal quadrant. Initial stabilization in the ED included administration of 2000 ml of crystalloids while
waiting for the blood products; however, the patient’s present transient response hemodynamic exchange. He was
emergently taken to the operating room, and we conducted an exploratory laparotomy. Intraoperation revealed a Grade
4 liver injury, affecting liver segments number five and six with a laceration size of around 12 cm. Immediate surgical
interventions included the Pringle maneuver and Hepatorrhaphy. The intraoperative blood loss was approximately 3000
cc, resulting in a postoperative hemoglobin level of 3 g/dl. During both the intraoperative and postoperative periods,
the patient was receiving a total of 8 units of blood in 48 hours. The patient's clinical condition improved significantly
following all interventions. Patients with stab wounds, particularly those affecting the liver, face a significantly high
mortality rate due to the potential for haemorrhagic shock. Immediate surgical intervention is crucial to controlling the
bleeding in unstable hemodynamic patients. Additionally, blood transfusions play a vital role in stabilizing the patient's
clinical condition. Early management of patients with stab wounds with hemodynamic instability needs effective initial
interventions and surgical procedures.
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INTRODUCTION

The liver is the most commonly injured intra-abdominal
organ after penetrating trauma, occurring 26.1% of cases
as reported by the American college of surgeons (ACS)
from the national trauma data bank (NTDB). The mortality
rate for these penetrating injuries is notably high at 22.0
%>. These traumas often result in direct lacerations to the
liver and contusions in the surrounding tissues. The risk of
complications increases considerably, particularly when
the vascular or biliary structures are involved.! Effective
management is crucial in patients with liver trauma,
requiring careful consideration of the anatomical injury,
hemodynamic status, and any associated injuries.* Liver
trauma is categorized into blunt and penetrating injuries.

Non-operative management (NOM) has become the
standard of care for blunt trauma.® In contrast to blunt liver
injury, penetrating liver injury has a different management
strategy. Damage control surgery is a surgical intervention
conducted for penetrating liver injuries especially with
hemodynamically unstable patients. Damage control
surgery is a critical intervention for penetrating liver
injuries, particularly in patients who are hemodynamically
unstable.” This case report reviews a patient with a
penetrating liver injury, emphasizing the management of
hemodynamic instability and surgical intervention in the
acute phase. By examining the critical comprehensive
interaction between initial resuscitation, surgical decision-
making, and post-operative care, this report provides
valuable insights into the challenges and key
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considerations that define the treatment of complex liver
injuries. Through this comprehensive case analysis, we
aim to advance the understanding of best practices in
managing penetrating liver trauma, with a particular
emphasis on improving patient survival and minimizing
complications.

CASE REPORT

A 37-year-old male patient arrived at our emergency
department (ED) presenting with clinical signs of Grade
Il haemorrhagic shock following a stab wound on the
right upper abdominal quadrant. (Figure 1). The patient
was stabbed by an unknown person while walking on the
street. The patient was being stabbed in the right
periumbilical of the stomach with the stab direction
upwards slight to right, when pulled by the perpetrator the
knife was rotated causing the knife to go in and out in 2
directions. At the time of the incident the knife was
immediately removed so that no remaining knife
fragments were left in the abdomen.

At the time of admission, patients arrived with
haemodynamically unstable with altered mental status
with GCS level 13(E3M6V4). His airway was intact,
oxygen saturations were 98%, and his respiratory rates was
34 breath /minutes. Patients, blood pressure was 70/40
mmHg and his heart rate was 132 beats/minutes. The
patient’s abdomen was not tender in the right upper
quadrant, with abdominal distention and a muscular
deafens, with decreased bowel sound. The advanced
trauma life support (ATLS) protocol and damage control
resuscitation (DCR) were implemented, and a massive
transfusion protocol (MTP) was initiated. A focused
assessment with sonography for trauma (FAST) revealed
the presence of intra-abdominal fluid (Figure 2).

Initial stabilization in the ED included administration of
2000 ml of crystalloids 500 CC hydroxyethyl Starch
(HES); while waiting for the blood products. However, the
patient showed only a transient hemodynamic response.
The patient experienced a transient improvement in
hemodynamic following fluid resuscitation, but their
condition then worsened due to ongoing intra-abdominal
blood loss. A blood sample was obtained prior to any fluid
resuscitation. Laboratory results revealed a haemoglobin
level of 5 g/dl, a white blood cell count of 22,350 cells/pl,
a platelet count of 189,000 cells/ul, a bleeding time of 3
minutes, and a clotting time of 9 minutes.

The patient underwent an emergency laparotomy for
damage control surgery, revealing a massive
hemoperitoneum. Intraoperative findings included a grade
4 liver injury involving segments 5 and 6 with a 12-
centimeter laceration (Figure 3). Immediate surgical
interventions included the pringle maneuver and
Hepatorrhaphy. Active bleeding from segments 5 and 6 of
the liver was controlled using blunt atraumatic 1/0 chromic
catgut sutures. The abdominal cavity was irrigated with
0.9% saline, and a 24 F drain was placed in the subhepatic

space. The abdomen closed using a mass closure
technique, and the skin was secured with simple sutures.

The intraoperative blood loss was approximately 3000 cc,
resulting in a postoperative haemoglobin level of 3 g/dl.
The total operating time was 100 minutes and the patient
was transferred to the intensive care unit (ICU).
Throughout the intraoperative and postoperative periods,
the patient received a total of 8 units of packed red blood
cells over 48 hours. Additionally, we administered 1000
mg of tranexamic acid to help reduce bleeding. The
patient's clinical condition improved significantly
following all interventions.

Outcome and follow-up

The patient received treatment in the ICU for 5 days,
followed by 3 days of care in a regular room. He was
discharged 8 days after initially arriving at the ED. There
is no specific complication after surgery and ressusitaiton.

Figure 1: External penetrating wound in the right
upper quadrant of the abdomen observed in the
emergency room.

Figure 2: FAST ultrasound shows the presence of
free fluid.

International Journal of Advances in Medicine | March-April 2025 | Vol 12 | Issue 2  Page 225



Prayogo DL et al. Int J Adv Med. 2025 Mar;12(2):224-227

Figure 3: Intraoperative findings indicative of grade
iv liver trauma with 12 cm tear observed in segments
5 and 6 of the liver.

DISCUSSION

Penetrating abdominal trauma has a high risk of mortality
rates especially patients with unstable hemodynamic
condition.®® Arumugam et al, state that liver injury is the
most common injury in abdominal trauma patients
followed by spleen and kidney injury.!® In our study, The
patient sustained penetrating abdominal injuries from
knife wounds, with varying angles of entry and exit. The
knife was promptly removed from the patient's abdomen,
resulting in severe abdominal bleeding. This massive
bleeding caused the patient to fall into an unstable
hemodynamic condition upon arrival in the emergency
room.

The patient was in a grade 3 haemorrhagic shock, as
evidenced by specific clinical manifestations of grade 3
haemorrhagic shock. Chai et al, state patients with
penetrating liver injuries who are hemodynamically
unstable face significantly higher mortality rates compared
to those who are stable. Chai et al stated, the mortality rate
for hemodynamically unstable patients was 19.6%,
compared to just 3.7% for stable patients.!* The patient
underwent an emergency laparotomy for damage control
surgery after showing a transient response to fluid
resuscitation, followed by rapid hemodynamic
deterioration. A bedside ultrasound upon initial
presentation revealed free fluid, suggestive of intra-
abdominal bleeding. Given the patient's deteriorating
condition, an emergent laparotomy was deemed necessary.

The trend of non-operative management (NOM) has really
emerged, especially in blunt trauma patients with stable
hemodynamic conditions. In providing NOM, we must
ensure that there is no active bleeding, no tachycardia,
hypotension, metabolic acidosis, or physical examination
evidence of shock. In our case, non-operative management
(NOM) was not performed due to the patient's unstable
hemodynamic condition. The concept of DCS was

improved by several technological advancement such a
radiologic imaging and endovascular approach.* Ordonez
et al, stated that in patients with hemodynamic instability,
the imperative intervention includes damage control
resuscitation (DCR) in conjunction with massive
transfusion protocol (MTP).

Recent research has elucidated the efficacy of a
multimodal approach, integrating open surgical techniques
with endovascular interventions such as resuscitative
endovascular balloon occlusion of the aorta (REBOA) and
resuscitative endovascular balloon occlusion of the vena
cava (REBOVC). While the pringle maneuver effectively
stop active bleeding in this case, REBOA or REBOVC
serve as valuable adjunctive options in scenarios where the
Pringle maneuver fails to control haemorrhage.* While this
intervention offers substantial benefits, the limitations in
available facilities and infrastructure present a significant
challenge to delivering optimal patient care.

A comprehensive analysis of multiple trauma centers has
revealed a correlation between REBOA implementation
and enhanced survival rates among patients with severe
haemorrhagic shock.'> Junior et al, stated in their
systematic review examines the long-term effects of
REBOA on organ function despite on its significant roles
in increasing survival rates. It concludes that while
REBOA can be lifesaving in acute scenarios, there is a risk
of long-term organ dysfunction, particularly in the kidneys
and lower limbs.?

There was a significant decrease in the patient's
haemoglobin level from 5 g/dl to 3 g/dl post operatively,
indicating intraoperative active bleeding. Despite pre-
operative fluid resuscitation, this was inadequate to replace
the massive blood loss. Due to limited blood product
availability, blood transfusion was performed immediately
on the patient during surgery. JAMA surgery study in
2024, found that early whole blood transfusions have a
crucial role for survival in trauma patients with severe
haemorrhage.

Patients receiving whole blood within 14 minutes of injury
demonstrated significantly lower mortality rates at 24
hours and 30 days post-trauma compared to those with
delayed transfusions.** Another study from Beiriger et al,
shown prehospital red blood cell transfusions have
demonstrated significant improvements in survival rates
for trauma patients. The timing of these interventions,
particularly in the prehospital setting, is critical for
reducing mortality.’®> According to data from the
Indonesian ministry of health, Indonesia have a problem
on sufficiency of blood supply, especially in remote area
due to geographic burden.® In this case, the patient
received a blood transfusion approximately 2-3 hours after
requesting it. This delay could have worsened the
prognosis, but timely surgical intervention and early fluid
administration prevented further complications.
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CONCLUSION

The early recognition and management of hemodynamic
instability in patients with penetrating liver injuries are
crucial for improving outcomes. This case highlights the
importance of rapid assessment and intervention to prevent
further complications.
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