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ABSTRACT

INTRODUCTION The aim of this study was to analyse the treatment and management of renal injury patients presenting to our
major trauma unit to determine the likelihood of patients needing immediate nephrectomy.
METHODS The Trauma Audit and Research Network (TARN) database was used to review trauma cases presenting to our
department between February 2009 and September 2013. Demographic data, mechanism and severity of injury, grade of renal
trauma, management and 30-day outcome were determined from TARN data, electronic patient records and imaging.
RESULTS There were a total of 1,856 trauma cases, of which 36 patients (1.9%) had a renal injury. In this group, the median
age was 28 years (range: 16–92 years), with 28 patients (78%) having blunt renal trauma and 8 (22%) penetrating renal
trauma. The most common cause for blunt renal trauma was road traffic accidents. Renal trauma cases were stratified into
American Association for the Surgery of Trauma (AAST) grades (grade I: 19%, grade II: 22%, grade III: 28%, grade IV: 28%,
grade V: 0%). All patients with grade I and II injuries were treated conservatively. There were three patients (1 with grade III
and 2 with grade IV renal injuries) who underwent radiological embolisation. One of these patients went on to have a delayed
nephrectomy owing to unsuccessful embolisation.
CONCLUSIONS Trauma patients rarely require emergency nephrectomy. Radiological selective embolisation provides a good
interventional option in cases of active bleeding from renal injury in haemodynamically stable patients. This has implications
for trauma care and how surgical cover is provided for the rare event of nephrectomy.
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The National Health Service has seen major changes with
attempts at greater centralisation of services to high vol-
ume centres, most notably in cancer care. Such centralisa-
tion has also occurred in the area of trauma, with the
development of major trauma centres, the rationale being
that units with high volume trauma will have better exper-
tise in dealing with such cases, with resultant better out-
comes.1 The greatest experience of such centralisation has
been in North America, which is reflected in the published
literature. London experiences approximately 1,600 major
trauma cases each year, most of which are treated in one
of the four major trauma centres. Our institution is one
such trauma centre, based at St Mary’s Hospital and serv-
ing the north west of the city.

Renal trauma typically constitutes 1–5% of all trauma
cases,2–4 the majority being blunt trauma (80–95%).5 Pene-
trating renal trauma is less common but comprises up to
20% of renal trauma cases in urban areas.6,7 Life threaten-
ing haemodynamic instability due to renal haemorrhage
remains an absolute indication for surgical exploration.
However, conservative management where possible, con-
sisting of careful observation and bed rest, has been shown

to result in a lower nephrectomy rate with no increased
morbidity or mortality.2 Consequently, there is consensus
that non-operative management of renal trauma is often
safe for all but the most severe cases of renal injury in
haemodynamically stable patients.8–11 Our aim was to ana-
lyse the management of renal trauma patients in our
trauma unit, with a view to determining the likelihood of
such patients requiring immediate nephrectomy.

Methods

All significant trauma cases admitted to our institution
over a 56-month period, from the time of inception of the
London trauma system (February 2009 to September 2013
inclusive) were analysed using the national Trauma Audit
and Research Network (TARN) database. TARN collates
data on significant trauma cases presenting to all TARN
participating hospitals, which include all major trauma
centres in the UK.

TARN defines significant trauma cases as those requiring
either: 1) >72 hours of hospital admission, 2) high depend-
ency unit (HDU) or critical care admission, 3) transfer to
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another centre for specialist care, HDU care or critical care,
or 4) trauma related deaths. In addition, each case must
have evidence of at least one form of traumatic injury.

Data of cases to be included in the TARN database are
collated by dedicated TARN staff in trauma units, with
potential TARN patients identified through analysis of all
patients admitted as a trauma call, as part of the London
Trauma System. Furthermore, any patients who have
trauma coded as the presenting complaint (including
shootings, stabbings, falls, non-accidental injuries, vehicle
or sporting incidents, fires or assaults) on their electronic
discharge summary are regarded as potential TARN
patients. Once a TARN patient is discharged or dies, the
complete patient notes are analysed and if the patient
meets TARN inclusion criteria, the data are added to a
national electronic data collection and reporting system.

For any case with renal injury, our electronic patient
record and imaging systems were reviewed to collect dem-
ographic data, mechanism and severity of injury, presence
and grade of renal trauma, and 30-day outcome. Computed
tomography for patients with renal trauma was reviewed
retrospectively by a consultant uroradiologist (blinded to
the original reports) and the severity of renal injury was
graded according to the American Association for the

Surgery of Trauma (AAST) classification (Table 1). The
management and any interventions were recorded for all
renal trauma cases.

Results

A total of 1,856 significant trauma cases presented to our
institution during the study period. Of these cases, 36
patients (27 male, 9 female; 1.9%) had a renal injury. The
mechanisms and grading of the injuries are outlined in
Table 2. The median patient age was 28 years (range:
16–92 years).

Blunt trauma accounted for 28 cases (78%) with 8 cases
(22%) being caused by a penetrating mechanism of injury.
The most common cause of blunt trauma was road traffic
accidents (n=14, 50%) while other causes included falls
from heights and blows to the abdomen. Penetrating inju-
ries comprised shootings and stabbings, all of which
occurred to men aged between 18 and 30 years.

The majority of renal trauma observed was classified
as AAST grade III (28%) or grade IV (28%). A smaller pro-
portion had lower severity renal injury (22% grade II and
19% grade I). No AAST grade V renal injury cases occurred
throughout the study period (Fig 1).

Table 1 American Association for the Surgery of Trauma kidney injury scale

Grade Nature of injury Description of injury

I Contusion Microscopic or gross haematuria, urological studies normal

Haematoma Subcapsular, non-expanding without parenchymal laceration

II Haematoma Non-expanding perirenal haematoma confirmed to renal retroperitoneum

Laceration <1.0cm parenchymal depth of renal cortex without urinary extravasation

III Laceration >1.0cm parenchymal depth of renal cortex without collecting system rupture or urinary extravasation

IV Laceration Parenchymal laceration extending through renal cortex, medulla and collecting system

Vascular Main renal artery or vein injury with contained haemorrhage

V Laceration Completely shattered kidney

Vascular Avulsion of renal hilum, which devascularises kidney

Table 2 Renal trauma cases by American Association for the Surgery of Trauma grade and mechanism

Grade I Grade II Grade III Grade IV Grade V Total

Blunt injury 7 7 7 7 0 28

Road traffic accident 3 3 6 3 0 14

Fall 4 3 1 4 0 13

Blow 0 1 0 0 0 1

Penetrating injury 0 2 3 3 0 8

Stabbing 0 1 3 2 0 6

Shooting 0 1 0 1 0 2

Total 7 (19%) 9 (25%) 10 (28%) 10 (28%) 0 (0%) 36 (100%)
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Management of cases

The management of the majority (89%) of renal trauma
cases in this period was conservative, with all grade I and
II injuries being managed conservatively. Three patients
required intervention; all underwent radiological embolisa-
tion. This occurred within 24 hours (Table 3). For one
patient (Patient B), the embolisation was unsuccessful,
requiring further emergency surgical exploration resulting
in a nephrectomy, which occurred more than 24 hours fol-
lowing admission and attempted embolisation.

All three patients requiring intervention sustained their
injury as a result of stabbing (ie penetrating trauma). All
suffered a grade III or IV renal injury and as there were
ten patients in each of these groups in total, this equated to
a 10% intervention rate for grade III injuries and a 20%
intervention rate for grade IV injuries. All patients survived
to 30 days after admission.

The mortality rate for significant trauma patients with
renal injuries was 8.3% over the study period. Of these
mortalities, all patients had suffered polytrauma with sig-
nificant head and/or intrathoracic injuries. Renal injury in
the patients who died was low grade (I and II) and was not
considered to be the cause of death.

Discussion

Data was collected prospectively by dedicated TARN staff
based at our institution, and should therefore be accurate
and consistent. This is the first UK-based study of renal
trauma and its management using the TARN database. It is
a large study encompassing a significant period of time.

TARN is a non-governmental organisation in the UK
established to drive improvements in trauma care through
supporting audit and research. It collates data on signifi-
cant trauma cases presenting to all TARN participating
hospitals, which include all major trauma centres in the
UK. As such, TARN provides an invaluable resource for
research into trauma care, providing a mechanism for the
collation of nationwide data on trauma cases.

However, there is likely to be a selection bias towards
high grade renal trauma in this study as the TARN data-
base only captures significant trauma cases as defined by
meeting one of its four criteria (outlined above). Such cri-
teria specify that cases must have extended and/or special-
ised hospital treatment or resulted in death following
injury. TARN data are therefore not likely to capture all
renal trauma (ie those with minor injuries resulting in low
grade renal trauma not requiring a hospital stay of >72
hours or needing an advanced level care) and the popula-
tion in this dataset is likely to represent a skewed bias
towards higher grade renal injury. As a result, the actual
rate of grade I injury may actually be higher than reported
in this study.

Is urological surgical intervention a common occurrence

for renal trauma?

The incidence of renal trauma presenting to our institu-
tion, a major trauma centre for London, is broadly in keep-
ing with other international comparisons.6,7,10 We observed
a greater proportion of renal trauma resulting from blunt
mechanism of injury (particularly as a result of road traffic
accidents), rather than penetrating mechanisms. The rates
of penetrating injury leading to renal trauma seen in this
study are comparable with those from international studies
in urban settings, reflecting our experience in a major
city.5,6

The majority of renal trauma cases at our institution are
managed conservatively, including all blunt trauma cases
and all cases graded I and II. The intervention rate equated
to just under 1 case per year, with only 1 nephrectomy
needed during the entire 56 months of the study period. Of
the 85% of grade III and IV renal trauma cases managed
conservatively, all patients survived to 30 days following
injury, supporting previously reported evidence that inter-
vention is not required in such cases, even when injury is
deemed to be of high grade severity.

Comparison of radiological intervention in similar renal

trauma series

In our institution, renal artery embolisation was the first
intervention of choice in all three cases, with two of them
being successful. Renal artery embolisation has had a simi-
lar success rate in other studies. In one study of 26 patients,
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Figure 1 Proportion of renal trauma by American Association
for the Surgery of Trauma grade

Table 3 Time from admission to intervention

Patient Time of

admission

Time of

embolisation

Time of

nephrectomy

A 2.40am 3.00pm – 4.40pm
(+ 12h 20m)

–

B 4.37am 6.42am – 7.47am
(+ 2h 5m)

10.00am (+24h)
(+ 29h 23m)

C 4.24am 5.42pm – 6.42pm
(+ 13h 18m)

–
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17 (65%) had successful angiography and endovascular
treatment for renal haemorrhage,12 and a study of blunt
renal injury found 18 (73%) of 22 cases of renal artery
embolisation were successful while 6 required further lapa-
rotomy.13 An Australian study from 2013 reported a success
rate of 88% for cases undergoing embolisation.10

A further study examining the US National Trauma Data
Bank® showed that of over 9,000 renal injuries, 77
angioembolisations were performed, and although a high
need for successive embolisations was identified (88%),
the renal salvage rate was also high (92%).14 Conse-
quently, the use of interventional radiology in the treat-
ment of renal trauma is becoming widely accepted and
offers a significant advance in the treatment of renovascu-
lar injury. Renal artery embolisation is a less invasive treat-
ment option than surgical intervention, providing a high
renal salvage rate with lower complication rates and
reduced length of hospital stay compared with surgical
intervention.15 In accordance with this, guidelines on uro-
logical trauma produced by the European Association of
Urology (EAU) recommend that haemodynamically stable
patients with renal injury of grade III or higher and active
bleeding should be considered for formal angiography fol-
lowed by embolisation.2

Implications for urology

As seen from our experience in a major trauma centre, the
need for nephrectomy due to renal trauma is exceedingly
rare and this is reflected in other similar studies. The mod-
ern day urologist should be able to manage such patients in
an acute setting along with other members of the trauma
team but is unlikely to need to perform an emergency neph-
rectomy. Modern trainees are less experienced in undertak-
ing emergency nephrectomy and this is unlikely to change
owing to the low emergency nephrectomy rates even in a
major trauma centre. There has also been an emergence of
dedicated trauma surgeons in certain UK trauma centres,
which may affect training opportunities.

In order to gain adequate exposure to emergency trauma
nephrectomy, current trainees may need to seek experience
in regions of the world where penetrating trauma is more
prevalent and interventional radiology is not available. The
need for interventional radiological expertise is highlighted
by the EAU guidelines2 and is reflected by the success of
renal artery embolisation in two out of three cases in our
unit. In the context of urological trauma, our findings sup-
port the need for trauma services to be delivered in dedi-
cated high volume trauma centres, where interventional
radiological expertise is available 24 hours a day and seven
days a week.

In the era of modern trauma management, the issue of a
newly appointed on-call urologist having the required skill-
set to perform an emergency nephrectomy is problematic
because of the low exposure to such cases during training.
This further supports the centralisation of trauma to speci-
alised units where possible, to a place where a broad range
of surgical expertise is available in one unit. It may be sug-
gested that separate ‘nephrectomy rotas’ could provide a

solution to the varied skill mix among urologists covering
major trauma centres. Such rotas would involve cross-
specialty participation from urologists performing high
volume elective nephrectomy, transplant surgeons and vas-
cular surgeons, and could potentially be regional in urban
areas, thereby drawing on expertise from surrounding
centres to cover the rare eventuality of nephrectomy being
required in the trauma setting. As on-call duties and rotas
remain highly topical for qualified urologists and trainees
alike, this dialogue is vital.

Conclusions

Renal trauma is likely to be low grade (I/II) in nature and
can be managed conservatively in the majority of cases
even if it is more severe. In the rare need for intervention,
selective renal artery embolisation provides a safe and
effective solution, with the likelihood of requiring a neph-
rectomy being extremely rare. Given the low numbers of
emergency nephrectomies, trauma centre cover for the
rare eventuality of an ‘emergency nephrectomy’ in urban
areas may need to be provided by surgeons on a ‘regional’
nephrectomy rota, where the elective nephrectomy work-
load may have a bearing on who delivers this care.
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