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Is accompanying organ damage related with mortality

in renal trauma?
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ABSTRACT

Our aim in this study was to retrospectively review the accompanying organ damage, treatment and follow-up processes of patients in

out clinic who had had renal trauma within the last five years.

78 patients who were followed due to renal injury were retrospectively reviewed. The cases were evaluated in terms of age, sex,
trauma mechanism, accompanying injuries, injury severity, hematuria, treatment type, blood transfusion, hospitalization duration and

results.

Of the 78 patients, renal injury was observed in 33 (42.3%) patients due to a motor vehicle accident and in 16 (20.5%) patients due to
falling. Conservative treatment was applied for 77% (n=60) of the patients, while 23% (n=18) of the patients underwent
nephrectomy. The most common intra-abdominal injury was observed as a hepatic injury in 18 (23%) patients. In our study, six
(7.7%) of the 78 patients had died. Accompanying organ damage was observed in all patients who died, and all of them had high

grade renal injury.

Conservative treatment is still important today regardless of the severity of the renal trauma after providing hemodynamic stability.
High-grade renal injury and accompanying organ damage are important risk factors in terms of mortality.
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Introduction

Genitourinary system trauma is observed in 10% of
all abdominal traumas, the most injured organ of the
genitourinary system is kidney (1,2). In males, it is
seen three times more than in females (3). Blunt
trauma to the kidney is the most common cause of
traumatic injury to the kidney with a rate of 90-95%
[4]. Blunt trauma usually occurs during a traffic
accident or a fall, whereas penetrating injuries occur
due to gunshot injuries (GSI) and being stabbed (5).
Contrast-enhanced abdominal computed tomogtraphy
(CT) has become the gold standard in the evaluation
of the renal injuries(5). Blunt trauma can affect every
organ system and major structure.
Management of renal trauma is controversial.

vascular

In this retrospective study, we aimed to evaluate the
patients with the renal injury who were followed up in
our clinic. Also, we evaluate the effect of
accompanying organ damage on morbidity and
mortality in patients with renal trauma.

Materials and Methods

In this study, 78 patients who were followed in our
clinic in last five years due to renal trauma were

retrospectively reviewed. The cases were evaluated in
terms of age, sex, trauma mechanism, accompanying
injuries, injury severity, hematuria, treatment type,
blood transfusion, hospitalization duration and
results. Renal injury grading was performed according
to the classification developed by Organ Injury
Scaling Committee of the American Association for
the Surgery of Trauma (AAST) as shown in table 1[6].
Contrast-enhanced abdominal CT was used for the
diagnosis of all cases and the determination of the
injury grade.

Results

The mean age of the patients was 33.1 (£ 15.2). The
male to female ratio was 3.7/1. The mean
hospitalization duration of the 78 patients, who were
hospitalized for the renal injury, was 8.9 (£ 8.5) days.
Of the 78 patients, renal injury was observed in 10
(12.8%) due to GSI, in 16 (20.5%) patients due to
falling, in 33 (42.3%) patients due to a motor vehicle
accident, in 12 (15.4%) patients due to being stabbed,
and in 7 (9%) patients due to other types of injury. Of
the 78 patients with a renal injury, 42 (54%) had renal
injury on left, 34 (44%) had renal injury on right, and
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Table 1. Organ Injury Scaling Committee of the American Association for the Surgery of Trauma (AAST)

Grade Type Definition
1 Contusion Microscopic or gross hematuria, urological studies normal
Hematoma Subcapsular (nonexapnding without parenchymal laceration)
2 Hematoma Nonexpanding perirenal hematoma confined to renal retroperitoneum
Laceration <lcm parenchymal depth of renal cortex without urinary extravasation
3 Laceration >1cm depth of renal cortex, without collecting system rupture or urinary
extravasation
4 Laceration Parenchymal laceration extending through the renal cortex, medulla and
collecting system
Vascular Main renal artery or vein injury with contained hemorrhage
5 Laceration Completely shattered kidney
Vascular Avulsion of renal hilum which devascularizes kidney

2 (2%) had renal injury on both sides. Hematuria was
observed in 68 (87.1%) of 78 patients with renal
injury. Of the 10 patients (12.8%) without hematuria,
eight (10.2%) had grade 1 injury, and two (2%) had
grade 2 injury. Patients without hematuria were
observed to have low grade renal injury. Renal injuries
graded with CT, 26 (33%) of 78 cases were found to
have grade 1; 12 cases (15%) had grade 2; 12 cases
(15%) had grade 3; 8 cases (10%) had grade 4 and 20
cases (25%) had grade 5 renal injury. One of our
patients with Grade 4 injury due to sharp object had a
solitary kidney. Of the patients with renal injuries, 18
(23%) were operated with nephrectomy. Six of the
patients (33%) underwent nephrectomy had grade 4,
and 12 (66%) of them had grade 5 injury.

Of the 78 patients with a renal injury, hepatic injury in
18 (23%) patients, spleen injury in 12 (15%) patients,
and bowel injury in eight (10.2%) patients were
observed as intra-abdominal injury accompanying to
the renal injury. Thoracic injury in 34 (43%) patients,
spinal cord injury in 20 (25.6%) patients, head injury
in 10 (12%) patients, femur injury in eight (10.2%)
patients, pelvis injury in four patients (5%), and
maxilla injury in two (2%) patients were observed as
accompanying extra-abdominal injuries. Eighteen
(23%) of the 78 patients with renal injury underwent a
nephrectomy surgery. Six (7.7%) of 78 patients
included in our study died. The mean age of patients
who died was 41.83 (£ 19.125) years. Accompanying
organ damage was observed in all patients who died.
Head trauma and chest trauma were observed in three
patients, chest and pelvis injuries were found in three
patients, grade 5 and grade 4 renal injuries were
observed in four and two patients, respectively. Two
patients with pelvic fracture were fixed, while tube
thoracostomy was performed in 3 patients with chest

injury.

Discussion

Renal trauma may occur due to different mechanisms.
The most common cause of blunt abdominal trauma
that brings about renal damage is motor vehicle
accidents [7,8]. Renal traumas were reported to be
mostly seen in men. It was also reported that 72% of
these traumas were observed in 16 to 44 years of age,
and were mostly seen on the left side [9,10]. Renal
injuries are generally classified as blunt renal injuries
(80-90%) and penetrating renal injuries (10%0)[10,11].
In our study, the mean age of the patients was
observed as 33.1 years. Renal injuries were seen on
both sides in 2% of the patients, whereas left renal
injury and right renal injury were observed in 54%
and 44% of the patients, respectively. In our study,
the most common cause of renal injury was observed
to be motor vehicle accidents with the rate of 46.2%.
Of the patients with renal trauma, 62.8% were injured
due to blunt trauma. Our results were consistent with
the literature.

Most renal traumas are associated with hematuria, and
the severity of hematuria may increase in severe
traumas (95%). However, no hematuria may be
observed in the ureteropelvic junction avulsion and
renal pedicle injuries[11]. In the present study,
hematuria was observed in 87.1% of the patients. Of
the 10 patients (12.8%) without hematuria, eight
(10.2%) had grade 1 injury, and two (2%) had grade 2
injury. Patients without hematuria were observed to
have low-grade renal injury.

The main objective of the renal trauma treatments is
to preserve renal functions and decrease the
morbidity and mortality rates [10,12,13]. According to
this, conservative treatment has been suggested to be
sufficient in the treatment of the most renal injuries
due to blunt trauma and some penetrating renal
injuries [8,13].  Conservative  treatment  is
recommended for renal injuries due to blunt trauma
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since 90% of them are mild injuries (10,12). Some
studies showed that conservative treatment reduces
the nephrectomy rates thanks to low complication
rates (14,15). Embolization is another non-operative
treatment method and has been successfully used for
renal traumal[12].

Although the treatment is completely conservative in
grade 1-2-3 renal traumas, the treatment to be applied
to patients with grade 4-5 renal injury has been still
discussed. In a study by McAninch et al (6), grade 1-3
renal traumas were reported to be treated with
conservative treatment regardless of its cause, and
95% of recovery could be achieved in renal injuries
with all grades through conservative treatment. In our
study, no surgical procedure was performed for the
patients with grade 1-2-3 renal traumas, and all of
these patients had a successful recovery through
conservative treatment. Conservative treatment is
contraindicated in cases where there is a
hemodynamic instability due to bleeding and a
developing pulsatile retroperitoneal hematoma as well
as ongoing hypotension despite the transfusion and
suspicion of the renal pelvis and ureteral injury[17,18].
In a study by Santucci et al. (17). 78% of patients with
grade 4 trauma were received renal exploration, and
renography and nephrectomy were performed for
69% and 9% of them. Lanchon et al. (16) reported
the success rate of conservative treatment in patients
with grade 4 and 5 renal traumas as 88% and 50%,
respectively. In a study by Shoobridge et al. (19), all
patients with grade 1-2 injury, 94% of the patients
with grade 3 injury, 90% of the patients with grade 4
injury, and 35% of the patients with grade 5 injury
were followed conservatively. In a retrospective study
by Eksi et al. conducted with 135 renal trauma cases,
86% of the patients were followed with conservative
treatment, and exploration was performed for 18
patients. Of the patients, who received exploration,
nine had grade 5 renal injuries and they underwent
nephrectomy, whereas renography was performed to
nine patients (20).

In our study with 78 patients, nephrectomy was
performed for 18 patients (23%), and conservative
treatment was applied to other patients (77%).
Eighteen (64.2%) of the 28 patients with grade 4-5
renal injuries underwent nephrectomy. One of our
patients with grade 4 injury who received conservative
treatment, had solitary kidney. Of the patients who
underwent nephrectomy, twelve had grade 5 renal
injury, and six had grade 4 renal injury. In the
literature, exploration rates were observed to be high
in patients with grade 4-5 injury, similarly (20,21,21).
However, nephrectomy rates were found to be high
in our study. This was because none of our patients
on whom exploration was performed was suitable for

renography. Each of these patients was referred to us
from an external center, and their hemodynamics
were unstable. Also, we didn’t have technical
possibilities for embolizitation.

Patients will often have significant concomitant
injuries and will require operative intervention for
those injuries (eg, pelvic stabilization, splenectomy,
abdominal packing) (21). It was reported that the
most common intra-abdominal organ injury that was
accompanied by the renal injury was found as hepatic
injury (22). Similatly, in our study, the hepatic injury
was observed to be the most common accompanying
intra-abdominal organ injury in 23% of patients. In
addition, spleen injury was observed in 15% of the
patients, and bowel injury was observed in 10%
patients. Six (7.7%) of 78 patients included in our
study died. We observed that all patients who died
had intraabdominal injury accompanying to renal
injury. Hepatic injury, bowel and spleen injury was
observed in 3, 1 and 2 patients who died, respectively.
Gedik et al. reported overall mortality of renal trauma
rate was 10.8%. Intraabdominal injuries in 63.6%
patients were seen in their study. Also, they found
extra-abdominal organ injuries with a rate of 36%.
The most frequent extra-abdominal organ injury was
extremity fractures (22). Their mortality rate was
higher than our result. It can be attributed to the
presence of penetrating trauma patients in 60.1% of
the patients. Regarding accompanying extra-
abdominal injuries, thoracic injury in 43% of the
patients, spinal cord injury in 25.6% of the patients,
head injury in 12% of the patients, femur injury in
10% patients, and pelvis injury in 5% of the patients
was observed in our study. Five of these patients who
died needed another interventions. Two of them with
pelvic fracture were fixed, while tube thoracostomy
was performed in 3 patients with chest injury.

The grade directly correlates with the need for
intervention, nephrectomy and mortality (21).
Although high-grade injuries of the patients who
underwent nephrectomy is in accordance with the
literature, high nephrectomy rates in our study may be
due to the more complicated patients are referred to
our hospital, as we are the only advanced central
hospital in the region. Grade 5 and grade 4 renal
injuries were observed in four and two patients who
died, respectively. Accompanying organ damage was
observed in all patients who died, also they had high
grade renal injuries.

Conservative treatment is still being performed in
cases where hemodynamic stability is achieved
regardless of the radiological staging of the renal
trauma. High-grade renal injuries and accompanying
organ pathologies are important risk factors in terms
of mortality.

East ] Med Volume:23, Number:3, July-Septembet/2018

197



Eryilmaz et al / Organ damage and renal trauma

References

10.

11.

Nguyen HT, Carroll PR. Blunt renal trauma: renal
preservation through careful staging and selective
surgery. Semin Urol 1995; 13: 83-89.

Bent C1, Iyngkaran T, Power N, et al. Urological
injuries following trauma. Clin Radiol 2008; 63:
1361-1371.

Bjurlin M, Goble S, Fantus R, Hollowel C.
Outcomes in geriatric genitourinary trauma. ] AM
Coll Surg 2011; 213: 415-421.

Mc Aninch JW. Gillenwater JY, Grayhack JT,
Howards SS, Duckett JW, editors. Renal injuries.
In: Adult and pediatric urology. 3rd ed. St. Louis:
Mosby 1996; 539-553.

McAninch JW, Carroll PR, Armenakas NA, Lee
P. Renal gunshot wounds: methods of salvage and
reconstruction. | Trauma 1993; 35: 279-283.
Mootre EE, Shackford SR, Pachter HL, et al.
Organ injury scaling: spleen, liver, and kidney. ]
Trauma 1989; 29: 1664-1666.

Herschorn S, Radomski SB, Shoskes DA,
Mahoney ], Hirshberg E, Klotz L. Evaluation and
treatment of blunt renal trauma. ] Urol 1991; 146:
274-276.

Danuser H, Wille S, Zoscher G, Studer U. How
to treat blunt kidney ruptures: primary open
surgery or conservative treatment with deferred
surgery when necessary? Eur Urol 2001; 39: 9-14.

Wessells H, Suh D, Porter JR, et al. renal injury
and operative management in the United States:
results of a population- based study. ] Trauma
2003; 54: 423-430.

Sahin H, Akay AF, Yidmaz G, Tacyildiz IH,
Bircan MK. Retrospective analysis of 135 renal
trauma cases. Int | Urol 2004; 11: 332-3306.

Boone TB, Gilling PJ, Husmann DA.
Ureteropelvic junction disruption following blunt
abdominal trauma. | Urol 1993; 150: 33-306.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Tugcu V, Sahin S, Ozbay B, et al. Our clinical
approach in patients with renal injury Med ]
Bakirkoy 2006; 2: 97-100.

Moudouni SM, Hadj Slimen M, Manunta A, et al.
Management of majér blunt renal lacerations: is a
nonoperative approach indicated? Eur Urol 2001;
40: 409-414.

Goff CD, Collin GR. Management of renal
trauma at a rural, level I trauma center. The
American Surgeon 1998; 64: 226-230.

Matthews LA, Spirnak JP. The nonoperative
approach to major blunt renal trauma. Semin Urol

1995; 13: 77-82.

Lanchon C, Fiard G, Arnoux V, et al. .High
Grade Blunt Renal Trauma: Predictors of Surgery
and Long-Term Outcomes of Conservative

Management. A Prospective Single Center Study.
J Urol 2016; 195: 106-111.

Santucci RA, McAninch JM. Grade IV renal
injuries: evaluation treatment, and outcome.
Wortld J Surg 2001; 25: 1565-1572.

Heyns CF. Renal trauma: indications for imaging
and surgical exploration. BJU Int  2004; 93: 1165-
1170.

Shoobridge ]J, Bultitude MF, Koukounaras J,
Martin KE, Royce PL, Corcoran NM. A 9-year
experience of renal injury at an Australian level 1
trauma centre. BJU Int 2013; 112: 2: 53-60.

Eksi M, Atar FA, Evren I, Seker KG, Sam E,
Tugcu V. Our clinical approach to renal trauma:
Eight years experience. The New Journal of
Urology 2016; 11: 28-31.

Shoobridge JJ, Corcoran NM, Martin KA,
Koukounaras ], Royce PL, Bultitude MF.
Contemporary Management of Renal Trauma.
Rev Urol 2011; 13: 65-72.

Gedik A, Gedik E, Deliktas H, Sahin H, Bircan
K. Blunt and penetrating renal injuries: 18-year
experience. Turkish Journal of Urology 2009; 35:
43-48.

East ] Med Volume:23, Number:3, July-Septembet/2018

198


https://www.ncbi.nlm.nih.gov/pubmed/?term=Bent%20C%5BAuthor%5D&cauthor=true&cauthor_uid=18996268
https://www.ncbi.nlm.nih.gov/pubmed/?term=Iyngkaran%20T%5BAuthor%5D&cauthor=true&cauthor_uid=18996268
https://www.ncbi.nlm.nih.gov/pubmed/?term=Power%20N%5BAuthor%5D&cauthor=true&cauthor_uid=18996268
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moore%20EE%5BAuthor%5D&cauthor=true&cauthor_uid=2593197
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shackford%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=2593197
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pachter%20HL%5BAuthor%5D&cauthor=true&cauthor_uid=2593197
http://europepmc.org/search?query=JOURNAL:%22Am+Surg%22&page=1
http://europepmc.org/search?query=JOURNAL:%22Am+Surg%22&page=1
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lanchon%20C%5BAuthor%5D&cauthor=true&cauthor_uid=26254724
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fiard%20G%5BAuthor%5D&cauthor=true&cauthor_uid=26254724
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arnoux%20V%5BAuthor%5D&cauthor=true&cauthor_uid=26254724
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shoobridge%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=21941463
https://www.ncbi.nlm.nih.gov/pubmed/?term=Corcoran%20NM%5BAuthor%5D&cauthor=true&cauthor_uid=21941463
https://www.ncbi.nlm.nih.gov/pubmed/?term=Martin%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=21941463
https://www.ncbi.nlm.nih.gov/pubmed/?term=Koukounaras%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21941463
https://www.ncbi.nlm.nih.gov/pubmed/?term=Royce%20PL%5BAuthor%5D&cauthor=true&cauthor_uid=21941463
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bultitude%20MF%5BAuthor%5D&cauthor=true&cauthor_uid=21941463
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3178068/

