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Introduction

Abstract

In this case report, we present a patient with a low velocity fall re-
sulting in thoracoabdominal blunt trauma made occult by the absence
of reported history or external physical signs and symptoms. Delayed
grade 3 renal laceration and concomitant grade 2 hepatic laceration
was the result in this patient that was being treated for septicemia in
the setting of urinary tract infection, aspiration pneumonia, and an-
ticoagulation for new-onset atrial fibrillation. This mismatch in initial
presentation and severity of the delayed hemorrhagic process of mul-
tiple visceral organs after low-velocity blunt injury appears to be rare
or significantly underreported. The acute decompensation and insidi-
ous course seen in this case highlights the importance of considering
a more global assessment of hemorrhagic risk factors, rather than his-
tory, hematuria, and initial hemodynamic parameters alone.

Keywords: Renal laceration; Liver laceration; Hemorrhage; Fall; An-
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icant” renal injuries, including lacerations and vascular injuries,
account for 27-68% of patients with penetrating mechanism

Renal injury secondary to blunt trauma represents nearly
80% of all renal trauma and most often occurs secondary to
high-energy events such as motor vehicle accidents, contact
sports collisions, or falls from a height [1,2]. Notably, in trauma
patients the mortality rate attributable to isolated renal injury is
low as mortality is more often due to the large degree of associ-
ated injuries as one systematic review of traumatic kidney inju-
ries reports a total mortality of 6.5%, with a renal injury specific
mortality rate of 1.7% [3]. Even prior to the development of a
formal organ injury scoring scale, it was understood that “signif-

whereas blunt injuries only accounted for 4-25% of severe renal
injuries [4-8]. Today, the organ injury scoring scale developed
by the American Association for the Surgery of Trauma (AAST)
scores significant injuries requiring surgical management for
grades 4 and 5, and recommendations for surgical intervention
for grade 3 renal injury exist only if undergoing laparotomy for
other abdominal injuries already requiring surgical exploration
[9-12]. A study of penetrating renal injury found that grades 3
through 5 were more associated with penetrating renal trauma,
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and furthermore, it is well established that higher grade, or
more severe renal injury, is associated with necessity for more
advanced interventions including nephrectomy [11,13-15].

Though mechanism and degree of trauma is associated with
significant and higher grade renal injury, high-energy impact is
not prerequisite for significant injuries and subsequent hemor-
rhage, especially in the structurally abnormal kidney [3]. indica-
tions to order imaging, computed tomography (CT) with IV (in-
travenous) contrast is recommended for its sensitivity, includes
gross hematuria, hemodynamic instability (Systolic Blood Pres-
sure < 90 mmHg) with microscopic hematuria, and/or history of
traumatic mechanism or suspicious radiographic finding (rapid
deceleration or spinal process fracture) [12].

Case presentation

An 82-year-old male presented to the emergency depart-
ment within one hour of onset of weakness and a fall from the
toilet with assistance to the ground per family and Emergency
Medical Services (EMS). Past medical history was significant for
hypertension, chronic obstructive pulmonary disease, gout, and
advanced dementia. He was found to have new-onset atrial fi-
brillation on electrocardiogram (ECG) with a maximum heart
rate of 97 bpm, blood pressure 180/80, temperature of 97.8F
(36.6C), and respiratory rate of 16. The patient’s white blood
cell count (WBC) was 12.1 X 10® per ulL (microliter), lactate of
6.6, serum creatinine (SCr) was 1.17, and his high-sensitivity tro-
ponin was 41. Due to his new-onset atrial fibrillation and his risk
of stroke (CHADS2 score = 2), IV heparin drip per an aPTT-driven
protocol for anticoagulation was started. A urinalysis (UA) dem-
onstrated clear, yellow urine with 1+ protein, 3+ blood, >100
RBCs, >100 WBCs, many bacteria, negative nitrite, 2+ urine
leukocyte, and subsequent urine cultures revealing >100,000
colony-forming units of Proteus Mirabilis. Blood cultures also
found Gram-positive cocci. Ceftriaxone and clindamycin were
started empirically. CT chest, abdomen, and pelvis without con-
trast revealed right lower lobe aspiration pneumonitis and a 3.3
cm right renal mass concerning for neoplasm and did not report
hematoma or fracture other than a degenerative compression
fracture of the L2 vertebra (Figure 1). The patient was admit-
ted for observation of atrial fibrillation and the treatment of a
urinary tract infection.

On the second hospital day, a supratherapeutic aPTT of >125
seconds was noted and adjustments were made based on nurs-
ing-driven hospital protocol.

On the third hospital day, a decrease in hemoglobin from 8.2
to 5.9 g/dL (deciliter) (prompted the discontinuation of hepa-
rin protocol, administration of three units of packed red blood
cells, and an upgrade to the intensive care unit. A CT chest, ab-
domen, and pelvis without contrast, due to the patient’s new
severe acute kidney injury (SCr 3.2 from 1.17), found right renal
hemorrhage with perinephric extension within Gerota’s fascia
and in the posterior pararenal space (Figure 2). Healing frac-
tures of the right 11th rib posteriorly with evidence of acute
fractures involving the right 11th rib posteriorly and right 10th
and possibly the 8th and 9th ribs laterally were also appreciated.
Interventional radiology (IR) recommended repeat CT imaging
with contrast to evaluate for active bleed and possible vessels
for intervention. Repeat CT abdomen and pelvis with contrast
displayed grade 3 right renal laceration with a stable right peri-
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Figure 1: CT abdomen and pelvis without contrast, transverse
plane (A), coronal plane (B) of 3.3 cm (centimeters) right renal

mass concerning for neoplasm (arrows). ‘
\_ %
nephric hematoma as well as a stable grade 2 liver laceration
of the right hepatic lobe (Figure 3). An additional CT abdomen
pelvis without contrast to determine collecting system injury re-
vealed findings consistent with stable extensive right retroperi-
toneal hemorrhage with subcapsular, perinephric and pararenal
components unchanged from previous CT as well as right renal
and hepatic lacerations seen on previous contrast-enhanced CT.
IR intervention for embolization and surgical intervention for
exploration was discussed with the family. Further discussion
with the patient’s family resulted in the decision for comfort
care measures as the patient was a poor surgical candidate.

Discussion

There are few signs and symptoms well-associated with the
presence or absence of renal injury. Those signs and symptoms
are critically important for appropriate, guideline-directed se-
lection of imaging studies and frequency [12]. Concomitant
urinary tract infection in patients with suspected trauma can
be misleading as it masks underlying potential renal injury. This
case of a geriatric patient with urinary tract infection, pneumo-
nia, and dementia, brings into question our reliance on the his-
tory and overt findings at the time of presentation. The case
presentation is congruent with the mechanism of blunt renal
injury, in which impact to the ribs or abdominal wall results in
the kidney, anchored by the renovascular bundle and lying high
and relatively protected in the retroperitoneum, collides with
nearby structures such as the spine and deep back muscles
[11,15]. This leaves hematuria with or without hypotension
and a strong history of injurious process as the leading edge
of the diagnostic plan. When the history is of poor quality and
hematuria is suggested by other pathologic processes, as in our
patient, it suggests that an assessment of the global risk factors
for hemorrhage be considered.

The case presents several considerations for global risk fac-
tors of delayed renal hemorrhage in a patient with hematuria.
The first risk factor is the presence of a pre-existing renal mass.
Renal masses are the most common cause of non-traumatic
spontaneous renal hemorrhage [16,17]. Furthermore, evidence
suggests that pre-existing renal lesions increase the hemorrhag-
ic vulnerability of the kidneys in blunt renal trauma [15]. The
second risk factor predisposing this patient to progression of
hemorrhage is anticoagulation. Anticoagulation increases the
bleeding risk, even without any history of blunt trauma or fall;
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Figure 2: CT abdomen and pelvis without contrast, transverse
plane of right renal hemorrhage extending to Gerota’s fascia (short
arrow) (A) and pararenal space with perinephric stranding (long ar-
\\row) (B) and seen in coronal section (thick arrow) (C). j

Figure 3: CCT abdomen and pelvis with IV contrast, transverse
plane view of grade 3 renal laceration with right perinephric he-
matoma with grade 3 right renal laceration (A), transverse view of
hepatic hematoma with grade 2 liver laceration (thick arrow) (B),
and coronal view of hepatic hematoma (thick arrow) and perineph-
ric hematoma (thin arrow) (C) (Figure 2).

\_ /

however, therapeutic anticoagulation would not be expected to
be the sole cause of spontaneous renal hemorrhage. Of particu-
lar significance was the supratherapeutic nature of this course
of anticoagulation that proximately preceded the hemodynam-
ic instability that led this patient’s decompensation and clinical
reevaluation. The third global risk factor to be considered is falls
risk. The suspected impact in this patient, an assisted fall from
toilet height--was sufficiently low energy that none of the his-
torians characterized the event as traumatic. Though the sus-
ceptibility of the kidneys to injury increases in conjunction with
impact velocity, as the injury threshold (specific energy density
for rupture) decreases with increasing impact speed, a review
of free-fall patients reported that severe renal injury did not
correlate with the height of the fall and five of 24 patients with
high-grade injuries had no hematuria [11]. This lack of correla-
tion with impact and injury heightens the importance of any
impact or fall history, no matter the perceived velocity, particu-
larly when the patient is an adult older than 65 years old—a
population in which one in four will experience a fall each year,

accounting for nearly 36 million yearly falls in the United States
[18].

Finally, a patient that presents with hematuria with any fall or
traumatic mechanism where the history is not provided directly
by the patient, as either a high-energy trauma, altered mental
status, or, as in our patient, pre-existing dementia, high suspi-
cion of blunt renal injury until appropriate imaging supports its
absence. In this patient, who presented with a relatively benign
physical exam—no ecchymoses, hematoma, or abrasions—and
poorly characterized pain in the setting of dementia, a thorough
history is important to develop a clinical plan. The perception
of impact velocity was reported second-hand by caregivers and
EMS to the best of their ability. In this case, the assisted fall
from toilet height was perceived as sufficiently low-energy that
none of the historians characterized the event as traumatic,
supporting our proposal that any report of a fall from any height
with the co-presentation of hematuria, regardless of other etio-
logic explanations for the hematuria, be investigated as a case
of blunt renal injury.

Conclusion

This case represents a rare occurrence of concomitant he-
patic hematoma and renal laceration secondary to a low-energy
assisted fall causing trauma that was not appreciable on initial
physical exam or imaging. There currently exists no other case
reports in the literature that exhibit this unique co-presentation
of grade 3 renal laceration and grade 2 hepatic laceration in
the setting of low-energy blunt trauma. This multi-focal hem-
orrhagic process may represent a preponderance of etiological
causes including the presence of a renal mass, supratherapeu-
tic anticoagulation, and blunt trauma, but the patient’s clinical
course may represent the ways in which causes of hematuria,
other than blunt renal trauma, such as urinary tract infection
can lead to a diagnostic workup that does not include the renal
and hepatic injuries that were present in this patient. When the
history is of poor quality and hematuria is suggested by other
pathologic processes, as in our patient, it suggests that an as-
sessment of the global risk factors for hemorrhage be consid-
ered in those patients who present with hematuria and are at
risk of falls.
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