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ABSTRACT

This case report details a 16-year-old male admitted to the emergency department after a high-speed motor vehicle
accident. He was diagnosed with a grade IV (2-degree) liver damage, with blunt abdominal injury considered in the
differential diagnosis. Surgeon did the exploratory laparotomy as well as stitched the laceration to arrest bleeding, preserved
a clear surgical field, achieved proper hemostasis, and avoided fluid gathering.

Core features of the case report encompasses the incorporation of early initiation of movement, ventilatory exercises, core
stability, muscle power boosting activities, and pain relief techniques into the treatment plan for grade IV hepatic damage.
These measures facilitate early movement, minimize adverse events of extended bed confinement, and support generalized
body healing. Physical therapy measures target maximize recovery, augment functional capacities, and reduce
postoperative sequelae. The report also covers the postoperative medicines administered to the patient.
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INTRODUCTION:

Hepatic damage can seriously affect the health and wellness of patients. Such damages are usually identified
by imaging methods such as ultrasound or CT scans, or via surgical procedure called exploratory laparotomy
[1]. These techniques are essential for the diagnosis and precise identification of hepatic damage, delivering
significant information related to the type and seriousness of the condition. Moreover, in situations where
imaging techniques may not furnish adequate knowledge or when urgent action is necessitated, exploratory
laparotomy is performed to directly examine the liver [2]. By utilizing these conventional techniques, physicians
are able to recognize hepatic damage more precisely, permitting timely and suitable treatment approaches.
The American Association of Surgery in Trauma’s Liver injury scale is used to categorized hepatic damages.
Liver is usually resected using wedge resection [3]. The liver is a large organ with high blood flow and severe
damage to the liver may cause severe bleeding that can be fatal [4]. Understanding contrasting treatment
modalities in these patients is important to reduce morbidity and temporality. Hence, the dynamic situation starts
with monitoring of vitals, where the very sick patient should be taken to the operating theatre for control of any
suspected massive ongoing hemorrhage [5]. Incorporating early mobilization, breathing exercises, and efficient
pain management into the treatment protocols for injuries due to road traffic accidents is highly recommended
[6]. This case report adheres to ethical guidelines with informed consent obtained and measures taken to
protect patient anonymity, maintain confidentiality, ensure data accuracy.

CASE STUDY

A 17-year-old boy was brought to the emergency department of Jinnah Post Graduate Medical Center following
a high-velocity motor vehicle collision. On arrival, he was presented with severe abdominal pain, hemodynamic
instability, and signs of peritoneal irritation. On entry, his GCS was 8/15. His vitals become unstable, and his
blood pressure becomes 70/30mmHg, pulse reached 120bpm, and respiratory rate 30bpm. His general
impression was pallor.
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The systemic examination includes inspection of abdomen which appeared distended or swollen due to
accumulation of blood. The affected area of the abdomen was tender to touch. His labs and imaging include
CT- Cervical spine 3D, X-rays of the chest, abdomen, and pelvis, prothrombin time, LFT, RFT, serum
electrolytes, urine examination, stool examination, glucose studies, and CBC.

Diagnosis indicated liver injury grade IV (2-degree) due to road traffic accident along with its differential
diagnosis which was blunt abdominal trauma. He got his surgery done which was an exploratory laparotomy
and a repair of a laceration.

During the surgical procedure, aseptic measures were taken, and a midline incision was made. The
subcutaneous fat was incised, followed by the incision of the rectus sheath. Careful attention was given as the
peritoneum was incised, exposing the abdominal cavity. The cavity was filled with fifteen abdominal packs to
stop the bleeding and keep the operating field clear. VICRYL 10-0 sutures were used to repair a liver laceration,
guaranteeing adequate hemostasis. A drain was installed to keep fluid from building up. PROLEN 30-0 sutures
were used to close the skin after carefully sealing the cavity in layers. Lastly, an aseptic dressing was applied
to encourage recovery and guard against infection.

During the operation, notable findings included the drainage of approximately 200ml of frank blood. Additionally,
a laceration measuring 10x40cm was identified at the junction of the right and left lobe of the liver, located
approximately 4cm deep, just below the central tendon of the diaphragm. Fortunately, the rest of the viscera
appeared normal, without any significant abnormalities. To address the liver laceration, it was repaired using
interrupted horizontal sutures, ensuring proper alignment and closure.

Table-1: Patient’s preoperative and postoperative blood values

Variable Normal value Preoperative Postoperative
Hemoglobin g/dl 14.0-17.4 14.0 13.8
WBC 5000-10000 10200 6800
PLT 150000-400000 89000 93000
MCV 78-95 83.6 78.4
Total bilirubin mg/dI <1.0 1.52 1.13
SGPT (ALT) IU/L 3-35 419 239
Gamma GT IU/L <50 32 28
Alkaline Phosphatase IU/L 30-300 260 170
Urea MD/DL 7-18 17 22
Creatinine MG/DL <1.5 0.67 0.7
Serum Sodium mEq/L 135-145 144 133
Serum Potassium mEg/L 3.5-5 3.6 3.4
Serum Chloride mEq/L 55-100 106 95

PT (secs) 9.7-13.1 20.8 9.8
INR <1.1 1.98 1.02
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Following medicines were recommended to the patient at the time of discharge:

Postoperative medications Medications on discharge

e Antibiotics: Injection Ceftriaxone.
Analgesic: Injection Tramal 100mg and Injection
Provus 1gm (1V)

e Antiemetics: Injection Maxalon 10mg (1V)
H-2 Blockers: Injection Risek 40mg (1V)

Cap. Sangobion
Tab. Tonoflex-P
Cap. Risek 40mg
Tab. Motilium 10mg

Post-operative physical therapy:

1. The patient learned the following methods of physical therapy:

Early Mobilization: It started within 24-48 hours post-operative period. This entails starting bed
exercises, supported ambulation, and mild movements. It aided in the patient's rehabilitation overall
and prevented the problems brought on by extended bed rest [7].

2. Breathing exercises:. Deep breathing exercises were taught to the patient to increase ventilation and
maintain good respiratory function, as well as to encourage lung expansion and prevent respiratory
problems [8]. These exercises were also initiated on postoperative day 1-2.

3. Pain Management: To alleviate pain and agony, mild manual rehabilitation methods were used.
Additionally, techniques like heat or cold treatment were used to decrease pain intensity [9]. These
were started immediately post-operative period.

4. Core Stabilization and strengthening: Abdominal muscles have a substantial contribution in
strengthening the damaged liver. The treatment regimen includes exercises that focused on
strengthening the main muscles. These were introduced at 2-4 week post-operative period. Physical
therapy reduced length of hospital stay and improved mobility of patient compared to routine practice.
Patient was followed up at 6 weeks and 3 months, showing sustained improvement without
complications or any adverse event.

DISCUSSION: Prompt movement, ventilatory activities, and muscular power boosting and pain alleviation
strategies are essential in improving their recuperation and quality of life with fourth-grade hepatic damage.
Enhancing muscle power and postural alignment safeguards the damaged organ, and boosts bodily
movements [10]. Hence, present case report was intended to explore the effectiveness of employing the
advantageous role of physical therapy interventions chiefly timely movement, core stability, and muscle power
boosting exercises in grade four hepatic damage patient.

The patient's treatment strategy focused on increasing activity gradually and progressively in order to improve
range of motion, flexibility, and general strength. To prevent undue stress on the healing tissues, it is crucial to
take into account the particular safety measures associated with liver laceration and surgery. Following liver
damage and surgery, these physical therapy methods are intended to maximize the patient's recuperation,
improve functional capacities, and lower the risk of sequelae [11].

Physical therapy interventions promote early initiation of movement, preventing complications associated with
prolonged bed rest and aiding in overall recovery. Breathing exercises help maintain optimal respiratory function
and prevent respiratory complications [12]. Muscle toning exercises specifically target the abdominal muscles,
providing support to the injured liver and improving stability [13]. Pain management techniques, including gentle
manual therapy and modalities like heat or cold therapy, alleviate pain and promote comfort during therapy
sessions. Gradual progression of activity ensures safe and effective rehabilitation, considering the specific
precautions related to liver laceration and surgery [14].

CONCLUSION: Physical therapy interventions such as early initiation of movement, core stability, and
muscular power boosting exercises improves the functional capacities, accelerated recovery, and eventually

improves overall health of life in fourth grade hepatic injury patients.
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