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1. Background

A shattered kidney is an extreme grade of renal injury 

resulting from high-impact force or energy.1,2 The kidney 

is an organ commonly injured when there is a genitourinary 

injury associated with blunt or penetrating abdominal 

trauma.3,4 The associated mortality following shattered 

kidney injury can be significant even where there is a 

functioning trauma system in place.5 Patients who 

suffered this form of injury especially where there is no 

viable trauma system are often unlucky to get to the 

hospital due to the associated exsanguinating haemorrhage 

from renovascular involvement. A functioning trauma 

system, where present, can go a long way in easing some 

of the challenges of these patients, especially prompt 

transportation to the health facility.5 This vital system has 

remained a mirage in our environment and the government 

needs to do much more in this field. 

Since the beginning and subsequent escalation of 

various forms of security challenges in our environment 

ranging from cattle rustling, armed robbery, kidnappings, 

and armed banditry, there has been an increased inflow of 

trauma patients to our facilities resulting from these 

vices.6,7 This has led to a reversal of the usual and frequently 

common cause and trend of trauma following road traffic 

accidents.8 The implication of this is also the changing 

trend in the severity or degree of organ system injury 

being witnessed currently in most of our tertiary facilities. 

The menace of armed banditry has led to an increased 

presentation of life-threatening injuries to our health 

center. The shattered kidney is one of these injuries. 

The goal standard modality for investigating renal 

trauma patients is a computerized tomography scan in 

addition to other related investigations as determined by 

the individual patient case. However, it can be overlooked 

in haemodynamically unstable patients or where the 

facility is unavailable. The management of renal trauma 

patients depends on the severity of the trauma and may 

require conservative or non-operative measures, endourologic 

stenting, angioembolization, or open surgical intervention.4 

However, at the presentation of a shattered kidney patient 

to a health center, the goal of management should be 

directed at speedy clinical evaluation, limited and 

important goal-directed investigations, resuscitation and 

by extension prompt surgical intervention to rescue the 

patient that survives to the hospital. This is where 
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adherence to the principles of Advanced Trauma Life 

Support (ATLS) becomes paramount.9 Therefore, this 

case management and outcome underscores the extra role 

and effort required by the attending healthcare team 

practicing in resource-deprived settings. 

 

2. Case Presentation 

The case of this study was a 75-year-old farmer presented 

to our health center with a 4 h history of being cut up in 

random gunfire by armed bandits in his village. He 

sustained an open abdominal injury to the right flank and 

left cheek associated with bleeding from sites, haematuria, 

and progressively worsening dizziness and body 

weakness. Physical examination revealed an acutely ill-

looking elderly man, in painful distress, dehydrated and 

pale. The temperature, respiratory rate, pulse rate, and 

blood pressure at presentation were 36.7 ℃, 24 cycles/min, 

111 beats/min, and 60/40 mmHg respectively. He had 

gunshot wounds on the left cheek, and entry and exit 

abdominal wounds over the anterior and posterior right 

lumbar region respectively. There were no features of 

peritonitis. 

The laboratory investigations revealed a random blood 

sugar of 5.5 mmol/L, and complete blood count was 

within the normal range except for the low packed cell 

volume of 16.4%. The urinalysis except for the presence 

of blood and serum electrolytes, urea, and creatinine was 

within the normal range. 

He had resuscitation according to the principle of the 

Advanced Trauma Life Support protocol. Despite adequate 

resuscitation with intravenous crystalloid infusions with 

normal saline and blood transfusion of five units of 

blood, he remained haemodynamically unstable. Hence, 

he was counselled and offered emergency exploratory 

laparotomy with right simple nephrectomy. The intraoperative 

findings were a shattered right kidney with expanding 

haematoma sparing other intra-abdominal viscera (Figure 

1). The cheek wound was debrided and managed non-

operatively with wound dressing. He had additional four 

units of blood transfused: two units intraoperative and 

two units postoperative. The patient had an uneventful 

recovery and was discharged home on the 14th postoperative 

day to continue wound dressing on an outpatient. He had 

a satisfactory outcome during follow-up visits.

 

 
 
Figure 1. Intraoperative Findings. A) Right shattered kidney (yellow arrow), B) Retroperitoneal haematoma showing dark clot suggestive of 

earlier bleeding (black arrow), C) Expanding retroperitoneal haematoma showing an area of bright red blood suggestive of active and ongoing 

bleeding, (red arrow). 

 

3. Discussion 

Ninety percent of genitourinary injury results from 

abdominal trauma with renal injury seen in 10-20% of all 

blunt abdominal trauma.10 Kidney rupture can occur 

spontaneously due to toxic, tumorous or degenerative 

renal conditions, but it can also be iatrogenic or following 

trauma.11 The kidney is the most injured organ in 

urological trauma, and the severity of the injury and 

management options range widely.12 It is commonly seen 

in the young age group and even more common among 

the male sex. The age of presentation of our patient is at 

variance with reports from Ofoha et al.,13 Sarvestani et 

al.,14 Barman et al.,15 and Salako et al.16 who reported 

predominance among the young age group. Similarly, 

most reports suggested that renal trauma is mostly 

common among the male sex which is in agreement with 

our case report.13-16 

High-velocity deceleration is responsible for up to 90% 

of renal trauma resulting from blunt trauma while 

penetrating renal injuries usually arising from gunshot 

and stab wounds as seen in the index case.16 High-

velocity weapons are particularly damaging due to the 
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high energy and collateral damage they cause.17 

Furthermore, motor vehicle collisions remain the leading 

cause of genitourinary trauma. This is supported by Barman 

et al., who showed that 90% of genitourinary injuries is 

resulted from the road traffic accident.15 Injuries resulting 

in a shattered kidney can occur following both blunt and 

penetrating abdominal injuries.15 The mechanism of injury 

in our index case is a penetrating injury with the eventual 

finding of a shattered right kidney intraoperatively. This 

finding is at variance with reports from Salako et al.16 but 

similar to a report by Ofoha et al.13 The incidence of 

penetrating renal trauma has increased in our locality as a 

result of social conflicts related to cattle rustling and 

armed banditry activities. Isolated penetrating renal 

injury is uncommon in the context of gunshot abdominal 

injury.18 However, our index patient had isolated renal 

injury with an expanding retroperitoneal hematoma. 

The most commonly used injury classification system is 

the American Association for the Surgery of Trauma 

(AAST) injury scoring scale.2,17 Laceration through the 

corticomedullary junction into the urine-collecting system 

or segmental renal vascular injury with hematoma is 

described as grade four.17 A shattered kidney is classified 

as grade five.2,17 Typically, grade 4-5 lacerations of the 

kidney show an injury of the urine-collecting system with 

Urine Extravasation (UE) and macrohaematuria however 

this index case didn’t present with urinary extravasation. 

Grade five renal injuries, such as the index case often 

require nephrectomy, although selected grade five renal 

injuries can be managed conservatively.19 In selected 

patients with renal parenchymal bleeding, selective 

angioembolization is an alternative to surgery in controlling 

bleeding.11  

Renal injury is generally diagnosed based on a high 

index of suspicion for low-degree injury, the mechanism 

of injury and the presence of hematuria, but gross hematuria 

can be absent despite the presence of significant renal 

injury.19 However, for high-degree injuries diagnosis is 

mainly clinical. Similarly, our index patient was 

presented with penetrating abdominal injury to the right 

flank with no features of peritonitis but with haemodynamic 

instability and haematuria. Our index patient had both 

mechanisms and symptoms suggestive of renal trauma. 

The gold-standard image modality for diagnosing and 

grading renal injury is the contrast-enhanced abdominal 

CT scan.20 It is superior to intravenous urogram because 

of its ability to identify other associated injuries and it 

provides better anatomic and functional information 

about the kidney.20 It is very useful in the proper selection 

of patients for conservative management. Some authors 

advocate that patients who are unable to have a prior CT 

scan due to hemodynamic instability or other reasons 

should have an on-table one-shot Intravenous Pyelogram 

(IVP) to assess the presence of a functioning contralateral 

kidney. Our index patient did not have the on-table IVP, 

however, the contralateral kidney was manually palpated 

to confirm its presence before the excision of the shattered 

kidney and subsequent monitoring of urine output. 

Patients with suspected renal injury are initially 

resuscitated using the ABCD of resuscitation following 

the ATLS protocol.9,21 This protocol was similarly adopted 

in the resuscitation and management of our index patient. 

Patients who are considered hemodynamically stable are 

to undergo thorough evaluations consisting of full medical 

history and physical examination, laboratory investigations, 

and imaging. However, immediate exploration is warranted 

for cases with hemodynamic instability despite adequate 

resuscitation.21 Our index patient was not responding to 

both fluid resuscitation and multiple blood transfusions, 

therefore, immediate exploration was done without a 

prior CT Abdomen.  

Our index patient had a right simple nephrectomy and 

received four units of blood intraoperative. He did well 

postoperatively and was discharged home without any 

complications. This is to show that nephrectomy is a 

viable option in the resuscitation and management of 

patients with shattered kidneys from gunshot injuries 

with excellent outcomes. Patients with renal injury are 

candidates for massive blood transfusion as seen in the 

index patient who received five units of blood during the 

preoperative resuscitation and received additional four 

units of blood intraoperatively to maintain hemodynamic 

stability. It is important to note that in the present-day 

management of urological trauma, conservative management 

is preferred in the management of renal injuries including 

high-grade renal injuries.16 Generally, the severity of the 

renal injury, hemodynamic instability, and the need for 

blood transfusions are reliable predictors of nephrectomy 

which was confirmed in the investigated patient.16 
 

4. Conclusion 

According to the findings of this study, it is suggested 

that a prompt and simultaneous resuscitation using the 

ATLS protocol and emergency exploratory laparotomy 

with simple nephrectomy in patients presenting with 

penetrating gunshot abdominal injury with a shattered 

kidney is associated with patient survival. Therefore, any 

possible action should be made in order to rescue those 

victims who survive to reach hospitals. It is also 

recommended that the government makes provision of a 

functioning trauma system in order to minimize mortality 

associated with this form of trauma. 
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Research Highlights 

What Is Already Known? 

Shattered kidney cases are extremely rare in hospital 

settings throughout the world. They are worse in resource 

limited environments due to numerous challenges including 

lack of a functioning trauma system. This is because these 

patients die of exsanguinating haemorrhages at the trauma 

scene. Therefore, the practical experience and knowledge 

which may accrue from this case management is lost in 

societies where autopsy is not routinely practiced owing 

to sociocultural and religion reasons. 

 

What Does This Study Add? 

The message herein especially the intraoperative findings 

can be a useful teaching or learning aid to trainees who 

may be unfamiliar or inexperienced with the nature of 

these injuries. Thus, aiding the prompt and right intraoperative 

decision positively impacts patients’ quality of life. 
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