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With trauma representing the leading cause of death in children, and renal injuries representing a large proportion of that trauma, understanding the appropriate
management of renal injuries is vital to preventing pediatric morbidity and mortality. Cases involving aberrant anatomy are even more crucial to understand as there is
less data on appropriate management. Here, a case is presented of a 7-year-old male presenting after a horse kick to the abdomen resulting in traumatic disruption of a
previously unknown horseshoe kidney and the subsequent conservative management. The patient presented with abdominal pain, leukocytosis, and elevated liver function
enzymes. An abdominal and pelvic Computed Tomography (CT) demonstrated a horseshoe kidney with a grade IV laceration to the isthmus and left lower pole of the
kidney resulting in fracture/disruption of previously fused horseshoe kidneys. Additionally, there was a large retroperitoneal hematoma and hemoperitoneum. The patient
was successfully managed with observation, and hemodynamic monitoring and has had resolution of hematoma and preserved kidney function through 8 months of
follow-up. In conclusion, this is an example of how a patient with complicated renal anatomy can be managed conservatively to model for potential future cases.

Introduction

Horseshoe kidneys occur in 1 of 400 births, with a
predisposition for males in a 2:1 ratio. Renal injuries occur
in 10% of blunt abdominal traumas, and 7% of these injuries
occur in kidneys with acquired or congenital disorders [1]. Of
these congenital disorders, horseshoe kidneys pose a unique
challenge in management due to their complex anatomic
variations and extreme vulnerability in the setting of abdominal
trauma. The main variations include differences in the level of
ascent, orientation of the kidneys, and where they are fused. In
a U-shaped horseshoe kidney, the kidneys are fused medially
at their lower poles with the isthmus overlying the vertebral
column. Another less common variant has the kidneys fused
laterally with one kidney in a vertical position and one in a
horizontal position. Here, the kidneys are still fused at their
lower poles, but the isthmus is located lateral to the vertebral
column [2]. In either scenario, it is equally relevant that the
kidneys’ vertical position rests anywhere along the axis of
normal kidney ascent. The ascent is usually hindered by the
Inferior Mesenteric Artery (IMA) and is most commonly located
in the lower lumbar portion of the abdomen. This puts the
fused kidneys at increased risk of abdominal trauma [3]. When

presented with a blunt abdominal trauma your management
options are reliant on each clinical situation but include
conservative management, endovascular intervention in the
form of vascular embolization and/or ureteral stenting, and
open operative exploration. Conservative management includes
observation and supportive measures; i.e., hemodynamic
monitoring, blood transfusion, blood pressure support,
antibiotics, etc [4]. Further complicating the management
of patients with horseshoe kidneys is the fact that 60% of
horseshoe kidney patients are asymptomatic and diagnosis is
often obtained incidentally at the time of abdominal trauma [1].
This makes the quick and correct diagnosis of horseshoe kidney
injuries of utmost importance to carry out adequate treatment.
We report a case in which a traumatically disrupted horseshoe
kidney was quickly recognized and successfully managed using
conservative techniques, which we feel was crucial given the
higher risk of renal parenchyma loss in operative exploration
of mispositioned kidneys with anomalous vascular supply [5].

Case description

This is a 7-year-old boy with no past medical history who
presented as a transfer to our facility after being kicked in the
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abdomen by a horse. The incident occurred around 9 hours
prior to the presentation. The patient initially felt fine, but
later developed gross hematuria, so he was taken to an outlying
rural hospital for evaluation. There, he was hemodynamically
stable. Labs showed a leukocytosis of 29,000, Hemoglobin
(Hgb) of 12.2, and elevated LFTs (Aspartate aminotransferase
(AST) of 106, Alanine transaminase (ALT) 115, Alkaline
phosphatase 235). CT abdomen and pelvis with intravenous
(IV) contrast was performed and demonstrated a small volume
of abdominal free fluid, moderate hemoperitoneum and
retroperitoneal hematoma, and a horseshoe kidney with
traumatic grade IV laceration with fracture and separation of
the lower fused portion. No delayed imaging was obtained. No
other injuries were identified. The patient was transferred by
air to our facility for further evaluation

On presentation, the patient was afebrile and remained
hemodynamically stable. The patient’s only complaints were
left-sided abdominal and flank pain with gross hematuria.
A physical exam revealed diffuse abdominal tenderness and
guarding without costovertebral (CVA) tenderness. Labs were
redrawn at our facility and demonstrated a Hgb of 11.5 (from
12.2 outside the hospital), ALT of 89, and Creatinine of 48,
urinalysis with > 180 red blood cells. Upon discussion with
the family, it was unknown that the patient had a horseshoe
kidney. Prenatal ultrasounds were described as normal to the
parents, and the patient had received no abdominal imaging
since birth. After reviewing the CT images (Figures 1,2), it
was determined the patient had a Grade 4 kidney laceration
with disruption of a horseshoe kidney. The majority of the

Figure 1: CT image of Grade 4 kidney laceration with disruption of a horseshoe
kidney.

Figure 2: CT scan image showing Grade 4 kidney laceration with disruption of a
horseshoe kidney.

injury was to the lower pole of the left kidney, where a large
retroperitoneal hematoma was present, and a small amount of
vascular blush emanated from around the left renal hilum. It
was decided to observe the patient and manage conservatively
due to his stability. He was admitted to a med-surg bed and
underwent serial monitoring of his hemoglobin and hematocrit
every 12 hours, with the intention of obtaining a repeat CT
scan with and without IV contrast with delayed imaging 48
hours after injury. He was also placed on bedrest and a Foley
catheter was placed to monitor his hematuria. On placement
of the catheter, there was no gross hematuria noticed, just
amber urine. On post-admission day 1, his Hgb dropped to
10.5. He was stable otherwise. His catheter was draining yellow
urine and pain was controlled. He was hemodynamically
stable and his liver enzymes normalized. He was continued
on bedrest with bathroom privileges. On post-admission
day 2, his hemoglobin dropped to 8.7 but plateaued here for
subsequent checks. His kidney function remained normal, and
he remained hemodynamically stable. He had repeat imaging
with a delayed phase that again demonstrated a complete
disruption of a horseshoe kidney with a grade 4 laceration, a
large retroperitoneal hematoma, stable in size, and a vascular
contrast blush on the left side, anterior to the renal hilum.
There was a new finding of small contrast extravasation from
the collecting system of the right kidney, though most contrast
made its way down each ureter bilaterally and ultimately filled
the bladder. The patient was observed for an additional day.
On post-admission day three, he had his catheter removed
and was urinating without issue. His pain was controlled. His
hemoglobin remained stable at 8.5. He was discharged from
the hospital on the third day of admission with close follow-up
planned with renal ultrasound. Recommendations were given
for monitoring for recurrence of abdominal pain, hematuria,
lightheadedness, nausea, or vomiting. A follow-up renal
ultrasound was obtained one month later that demonstrated
the persistence of a small left-sided retroperitoneal hematoma,
but the patient was asymptomatic. A repeat renal ultrasound
6 months later demonstrated complete resolution of the
previously demonstrated hematoma. The sequence of events
can be seen more visually in the attached timeline (Figure 3).
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Figure 3: Management of a Grade IV Renal Laceration to Horse Shoe Kidney
Timeline.
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Discussion

Detailed here is a rare case of abdominal trauma resulting
in severe, bilateral renal injury secondary to the aberrant
anatomy of a horseshoe kidney. It highlights how this variant
anatomy can predispose patients to injury that otherwise would
be avoided in those with normal anatomy. It also underscores
a potential treatment algorithm for when these rare cases
present themselves for future providers.

Traumatic injuries represent the leading cause of death
among children. Abdominal trauma, specifically, poses an
increased threat to children, as their unique anatomy renders
certain organs, like the kidneys, more at risk of injury than
in adults. Renal injuries are present in about 10% - 20% of
abdominal traumas in children, and renal congenital anomalies
are three to five times more common in this subset of children
undergoing CT scans for abdominal trauma than in the
general population [6-8]. Additionally, it has been described
in the literature that congenitally anomalous kidneys are at
an increased risk for surgical exploration than congenitally
normal kidneys. In one study, patients with congenitally
abnormal kidneys represented only 12% of the renal injuries
but 75% of these patients underwent surgical exploration,
compared to less than 20% in the general population [9]. In
a review of case reports, a majority of traumatic horseshoe
kidney disruptions, end up requiring a procedural intervention.
In most of these situations, hemodynamic instability is
present. Esquena Fernandez, et al. successfully embolized the
left renal artery in a 19-year-old patient with HSK trauma and
persistent extravasation from the left wing of the HSK [10].
Trottier, et al. managed a similar case in the same manner with
endovascular repair but later had complications and required
surgical intervention [11]. This makes understanding the
presentation and management of renal injuries in congenitally
abnormal urinary systems important in preventing morbidity
and mortality in children presenting with abdominal trauma.

Kidney injuries are categorized as either penetrating or
blunt injuries, with blunt injuries representing 90% of all
pediatric kidney injuries. This is due, in part, to the lower
position of the kidney in the adolescent abdominal cavity
and the underdevelopment of pediatric rib cages [2,3]. They
are graded on a scale from one (I) to 5 (V) with V being the
most severe. Historically, grade I-III injuries have always
been observed in stable patients, while grades IV-V have
warranted surgical exploration or at least endosurgical
stenting of the collecting system. Now, these grade IV and V
injuries (in stable patients) are being increasingly observed
and managed conservatively with good success [12]. Observing
hemodynamically stable patients with grade IV renal injuries
has now become the standard of care [13,14]. As previously
stated, however, this patient represented a challenging case
as his anatomical variation in the form of a horseshoe kidney
made observing this trauma much riskier, and data describing
the management of these types of injuries is scarce.

In general, horseshoe kidneys have complex anatomical
variations. Their arrest of ascent results in a lack of
medialization of the renal hilum/pelvis, so the renal pelvis

and vascular blood supply are often oriented anteriorly.
Additionally, the ureters also run anteriorly, most times
crossing over the conjoined isthmus [15,16]. Blood supply is
also an issue. There is great variation in the origin, number,
and size of renal arteries and veins supplying horseshoe
kidneys [17]. This poses a great challenge in trauma situations,
where the extent of the injury can be difficult to discern. In this
case, there was a large retroperitoneal hematoma associated
with an active arterial “blush” demonstrated on contrasted CT.
Given the hemodynamic stability of the patient, it was assumed
this bleeding was most likely from a smaller anomalous vessel
or one downstream from the renal hilar vessels. With close
observation and continued stability of the patient, this was
managed conservatively, but given the complex anatomy of
horseshoe kidneys, had the patient declined in clinical status
whatsoever, he would have needed treatment for this active
extravasation. In a study of 90 horseshoe kidneys, 387 feeding
arteries were identified, with an average of 2 main arteries per
renal unit, so these kidneys are at increased risk of vascular
injury resulting in significant bleeds and hemodynamic
instability [18]. Despite this fact, continued conservative
management was successfully employed in this case.

Conclusion

In reviewing this case, the takeaway point should be that the
new standard of care for conservatively managing high-grade
renal injuries in hemodynamically stable patients should also
apply to congenitally anomalous kidneys, such as horseshoe
kidneys, where the complex anatomy poses an intrinsically
higher risk of requiring surgical exploration.

Ethical disclosure

In creating this case report and discussion, we utilized
sensitive patient information with the consent of the patient’s
parents, as the patient is underage. They provided written
consent allowing the publication of their son’s healthcare
information for the purpose of academic enrichment.
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