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Abstract

The diagnosis of renal infarction is often convoluted due to its non-specific presentation. It can mimic disease processes
as disparate as pyelonephritis, diverticulitis, or nephrolithiasis. This case is further complicated by the presence of a pelvic
kidney with triplicate arterial input. It is difficult to estimate the incidence of pelvic kidneys as the numerous sources vary
wildly in their estimations; however, the paucity information, in and of itself, speaks to the rarity of the condition. In this case,
a 58-year-old male presents to the emergency department after experiencing sharp, sudden, and severe groin pain while
swinging a golf club. The patient was noted to have an abnormally high systolic blood pressure in the 170s and hematuria, but
all other initial labs and assessments were unremarkable. An initial computed tomography scan with intravenous contrast of
the abdomen and pelvis showed partial necrosis of a pelvic kidney. Follow-up computed tomography angiography revealed
that a dissection in one of the arteries supplying the kidney created an infarction and resultant necrosis. Vessel size, location
and time between injury and diagnosis made endovascular intervention impractical. The patient was started on aspirin and
Plavix, observed for 3 days and sent home.
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The second most common cause of renal infarction is
renal artery dissection which accounts for 17.1%, following
thromboembolic events.® Renal dissection most commonly

Introduction

Renal infarction is an often overlooked diagnosis that is

either missed or delayed with an incidence of approximately
0.004% in emergency department patients.' The main causes
include arrhythmias and hypertension, hypercoagulable
state, direct injury to the renal arteries, connective tissue dis-
orders, or idiopathic.? Its presentation shares many common-
alities with pyelonephritis, nephrolithiasis, or even
diverticulitis."® There are numerous non-descript presenting
signs and symptoms of a renal infarction such as abdominal,
flank or groin pain, fever, nausea and vomiting, hyperten-
sion, hematuria and leukocytosis.> Two additional labs can
be useful in screening for this diagnosis; lactate dehydroge-
nase (LDH) to illustrate tissue ischemia and c-reactive pro-
tein (CRP), which is an independent risk factor for the
development of acute kidney injury (AKI). In addition, CRP
is directly linked with infarction, leukocytosis and the pres-
ence of renal impairment.*>* However, this does not imply
that elevations in these values lead to long-term chronic kid-
ney disease. In fact, dissection of the renal artery does not
appear to have any long-term effects on renal function.®

occurs in men in their fourth decade of life. The most com-
mon risk factor is hypertension, followed by renal vascular
injury and thromboembolic disease.?> There is also some
increased risk of dissection in connective tissue disorders,
but this tends to play a smaller role.” Extreme exertion
accompanied with sudden, explosive muscle contraction can
lead to spontaneous dissection in adjacent vasculature due to
shearing of the vessel wall.®

In their normal location kidneys lie within the lower
aspect of the rib cage and are isolated from this type of insult.
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In contrast, a pelvic kidney is surrounded by multiple large
muscle groups and experiences recurrent compressive force
from the bladder. In addition, in our patient, the dissected
vessel is proportionally shorter than the other two arteries
and may have experienced repeated increased tension lead-
ing to decreased vessel wall integrity.®

Renal ectopia results when the embryologic kidneys fail to
ascend into the retroperitoneal renal fossa.'! If the kidney
fails to rise above the brim of the pelvis, it is considered a
pelvic kidney.!?> The arterial supply to an ectopic kidney is
highly variable because fetal vessels may fail to involute. It is
not uncommon for ectopic kidneys to have double or triple
arterial flows.'* The arteries supplying pelvic kidneys may
arise from the iliac arteries, aorta, hypogastric arteries or mid-
dle sacral arteries.” When the single arterial supply to a nor-
mal kidney becomes compromised, there is no compensatory
anastomotic flow to protect against ischemia. Conversely,
ectopic kidneys, that may have from one to three arteries,
may retain arterial flow even if one artery is compromised.'°

Case report

A 58-year-old male with a distant history of inguinal hernia
repair presented to the emergency department with severe,
sudden onset left groin pain after swinging a golf club. The
pain was aggravated by lying or sitting, and not alleviated
by over the counter strength acetaminophen. Vital signs on
presentation were within normal limits except for a systolic
blood pressure that remained in the 170s until midway
through his hospital stay. On physical exam, the patient was
positive for tenderness in the left lower quadrant, but nega-
tive for rebound pain. His bowel sounds were of normal
quantity and quality, and clearly auscultated throughout the
abdomen. Initial laboratory results, which are detailed in
Table 1, were grossly normal. Ultrasound imaging was neg-
ative for testicular torsion or mass. A computed tomography
(CT) scan of the abdomen and pelvis with intravenous (IV)
and oral contrast revealed the presence of a pelvic kidney.
Acute and chronic infarctions were noted in distant loca-
tions within that kidney.

The etiology of the infarction remained unknown. A full
hypercoagulability panel, renal doppler ultrasound, and com-
puted tomography angiography (CTA) were ordered along
with initiation of a heparin drip for a presumed acute embolic
event. The hypercoagulability panel (Table 2) and renal artery
dopplers did not identify a cause for the infarction. The CTA
showed three arterial supplies from the following locations:
(1) the bifurcation of the aorta (implicated in the infarction);
(2) the proximal portion of the right common iliac; and (3) the
left internal iliac artery. A dissection was identified in the aor-
tic branch supplying the anterior pole of the pelvic kidney and
its associated necrosis (Figure 1-3).

Conversations with vascular surgery, interventional radi-
ology and cardiology led to a decision to treat the infarction
medically with dual antiplatelet therapy (Plavix 75mg and

Table |. Patient’s laboratory values on hospital admission.

Laboratory Parameter Value

Serum sodium
Serum potassium
Blood urea nitrogen
Serum creatinine

138 (136—145 mmol/L)
4.2 (3.4-5.1 mmol/L)
16 (8-23 mg/dL)

0.78 (0.70-1.20 mg/dL)
Serum lipase 18 (13—60 units/L)
Erythrocyte sedimentation rate I (0—15mm/h)
C-reactive protein 0.1'1 (0.00-0.50 mg/dL)
White blood cell count 10.5 (4.2-11.0 x10°/L)
Red blood cell count 4.92 (4.06-5.63 x10'?/L)

Hemoglobin 14.7 (12.5-16.3g/dL)
Hematocrit 43.0 (36.7%—47.1%)
Platelets 258 (150—400 x10%/L)
Neutrophils 7.8H (1.5-7.0 x10°%/L)
Lymphocytes 1.3 (1.0-3.3 x10%L)
Monocytes 0.7 (0.2-0.9 x10%/L)
Eosinophils 0.0 (0.0-0.6 x10%/L)
Basophils 0.1 (0.0-0.2 x10%/L)

Urine red blood cells 6-10 AB

Table 2. Patient’s blood coagulation profile.

Laboratory parameter Value

Prothrombin time 1.0 (10.0-12.95)
International normalized ratio 1.0 (0.8-1.2)
Fibrinogen 369 (275-515mg/dL)
Thromboplastin time 39.7H (26.9-38.85s)

Protein S activity

Protein C activity

Antithrombin Il activity

Lupus anticoagulant screen with
dilute Russell’s viper venom time
Factor V mutation

96 (70%—180%)
102 (70%—150%)
100 (80%—120%)

31 (<=455)

Not present (not applicable)

aspirin 325 mg) along with continuation of his heparin drip
while hospitalized. An endovascular attempt to stent the dis-
sected area was not plausible for several reasons. The size and
location of the vessel made it difficult to access and may have
caused more trauma to the area without overall benefit. In
addition, the IV contrast needed to perform the procedure
may have damaged the remaining healthy nephrotic tissue.
After three hospital days, the patient was discharged in a
hemodynamically stable condition, with instructions to con-
tinue the dual antiplatelet therapy medications for 6 months.
Follow-up CT scan and labs showed a stable infarct and nor-
mal creatinine level indicating there was no lasting damage
from the incident.

Discussion

Acute renal infarction is classically due to five underlying
causes: arrhythmias and hypertension, hypercoagulable
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Figure |. Dissection in the arterial branch from the aortic
bifurcation to the pelvic kidney.

Figure 2. Second cross-section of the dissection of the aortic
branch to the pelvic kidney.

Figure 3. Alternative imaging window of the dissection of the
aortic branch to the pelvic kidney.

state, direct injury to the renal arteries, connective tissue
disorders, or idiopathic.”* Our patient’s infarction was the
result of a dissection, believed to be the result of repeated
trauma to the supplying artery. In the case of a complete
renal artery dissection typical findings would include an
elevated LDH and leukocytosis along with the other clas-
sic signs of hypertension, pain and hematuria.? In this case,
despite the fact that the vessel arising from the aortic bifur-
cation was fully occluded, it behaved as a segmental
branch because of the redundant arterial supply to the
ectopic kidney. Only 20%—-30% of the total renal volume
of the left kidney was compromised so the resultant lab
values appeared normal.®

One of the main predictors of renal infarction is prior
renal infarction.> For this patient, the initial CT scan
showed a small area of chronic infarction in the superior
pole of the pelvic kidney. Closer investigation showed that
this area was actually supplied by a limb of the dissected
artery.® This common arterial origin hints that there is
some form of underlying pathology unique to this particu-
lar artery. Review of the CT scan identified the implicated
artery was also the shortest, and as a result, it may have
experienced a greater amount of tension when the body
moved through normal ranges of motion. Neither of the
other two arteries supplying the damaged left kidney, nor
the right renal artery supplying the uninjured kidney,
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showed evidence of dissection or infarction. The patient
had no evidence of thrombophilia, connective tissue disor-
der, or cardiac risk factors such as hypertension or arrhyth-
mias. Therefore, it is reasonable to consider recurrent
shear and compressive forces predisposed the affected
artery to mechanical failure resulting in a dissection.

Ultimately, the ramification of the triplicate arterial flow
confounded laboratory values that were normal. In a typical
kidney with a full dissection and infarction of the supplying
artery the CRP, blood urea nitrogen (BUN) and creatinine
levels would be markedly elevated. In this case, the affected
branch (aortic bifurcation origin) only represented 20%—
30% of the blood supply to the pelvic kidney. The remain-
ing viable renal tissue in the pelvis and normal anatomically
positioned kidney was sufficient to mask evidence of renal
compromise. Neither the position of the kidney in the pel-
vis, nor the delayed diagnosis changed any appreciable end
result, either in the treatment, or final outcome of this
patient. At the time of follow-up, the portion of the infarcted
kidney was stable, and his renal function was within nor-
mal limits. This is consistent with the typical outcome of
segmental renal artery dissection in the normal anatomic
location.®

Conclusion

In every way, this patient mirrored a similar presentation to
that of a segmental renal artery dissection in an anatomically
normal kidney, complete with lab values, presentation and
outcome. This was possible due to the triplicate blood supply
where only one branch was affected. The significant differ-
ence here is the reason for dissection. The path of the vessel
through the body cavity on CTA illustrates a vessel under
tension due to its shorter length that ultimately failed. The
length alone may not have been an issue, but the position of
the pelvic kidney placed the vessel adjacent to other vascula-
ture, pelvic musculature, and organs. The additive forces
likely led to the dissection.
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