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The authors report a case of a 57-year-old woman who was successfully treated with a
percutaneous embolization procedure for a renal arteriovenous fistula that developed as a
complication of a kidney biopsy. An acute kidney injury that failed to resolve with medical
management prompted further investigation with a renal biopsy. Five hours after the kid-
ney biopsy, the patient became hemodynamically unstable with a blood pressure of 77 of 52
mm Hg. A stat abdominal computed tomography scan without contrast discovered a large
left-sided perinephric hematoma that measured up to 11.5 cm with a moderate amount of
perinephric blood. An angiogram subsequently demonstrated the presence of an arteriove-
nous fistula at the inferior pole of the left kidney. Several 2 x 3 mm and 3 x 3 mm coils were

Embolization deployed into two separate segmental branches of the inferior pole, and the post emboliza-
Nephrology tion angiogram confirmed resolution of the previously visualized arteriovenous fistula.
© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)
. site to track into the venous puncture site, creating an
Introduction

AVFE.
AVFs may remain asymptomatic and spontaneously re-

A percutaneous kidney biopsy is a minimally invasive proce-
dure that can be performed for numerous reasons, including
establishing an accurate diagnosis, distinguishing acute
versus chronic pathology, and directing optimal medical ther-
apy for renal disease. Arteriovenous fistula (AVF) formation
may occur in up to 18% of patients after percutaneous renal
biopsy [1]. An AVF is an abnormal connection or passageway
between an artery and a vein. If a vein is inadvertently punc-
tured during an attempted biopsy, inadequate hemostasis
may allow persistent bleeding from an arterial puncture

solve or cause complications such as hematuria, hyperten-
sion, and/or renal insufficiency [1]. Large or multiple AVFs
can produce clinically significant effects by shunting blood
from the arterial to the venous circulation, forcing the heart
to pump additional volume which may lead to high-output
cardiac failure. A percutaneous embolization technique is a
proven, effective treatment option for patients who have ac-
quired an AVF after a kidney biopsy [2]. Alternative treatment
approaches include observation for spontaneous resolution,
and surgery as a last resort for refractory cases.
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Fig. 1 - CT scan displaying the biopsy needle in the lower
pole of the left kidney.

Case presentation

A 57-year-old female patient was instructed by her oncologist
to go to the emergency department for complaints of increas-
ing weakness, diarrhea, and vomiting for 2 weeks, along with a
rising creatinine. She has a past medical history of metastatic
pancreatic cancer currently being treated with chemotherapy.
Her vitals upon admission included a blood pressure of 131 of
68 mm Hg, heart rate of 97 bpm, respiratory rate of 17 br/min,
and an O, saturation of 100% on room air. Initial labs revealed
a low hemoglobin of 8.6 g/dL, low sodium of 130 mmol/L, low
carbon dioxide of 18 mmol/L, elevated blood urea nitrogen of
56 mg/dL, elevated creatinine of 4.4 mg/dL, along with potas-
sium, chloride, calcium, and glucose levels measured within
normal limits. Her baseline creatinine was 0.8 mg/dL. A urinal-
ysis was performed and demonstrated cloudy urine with 100
mg/dL of protein and 29 RBCs per HPF. The emergency room
physician admitted the patient for treatment of an acute kid-
ney injury (AKI) and temporarily withheld chemotherapy.

An abdominal ultrasound was performed and displayed in-
creased echogenicity of both kidneys compatible with medical
renal disease along with mild right hydronephrosis. Interven-
tional radiology was consulted to perform a kidney biopsy af-
ter 5 days of medical AKI treatment failed to restore her base-
line kidney function. Preprocedural CT imaging was employed
to target the lower pole of the left kidney. Preprocedural co-
agulation studies were within normal limits. Using intermit-
tent CT guidance, a 17-gauge coaxial introducer needle was
advanced into the lower pole of the left kidney, where 3 core
samples of renal tissue were obtained using an 18-gauge Bard
biopsy needle (Fig. 1). Estimated blood loss was minimal and
there were no intraoperative complications.

Roughly 5 hours after the procedure, a rapid response
team was called as the patient’s blood pressure dropped to
77 of 52 mmHg with a mean arterial pressure of 50 mm Hg, a
heart rate of 79 bpm, and an O, saturation of 94% on room air.
An initial 250 mL bolus of normal saline elevated her blood

Fig. 2 - Abdominal CT scan displaying a large left-sided
perinephric hematoma.

pressure to 83 of 54 mm Hg, and a second 250 mL bolus led to
a blood pressure of 83 of 53 mm Hg. A third and final 500 mL
bolus was administered and raised her blood pressure up to
106 of 66 mm Hg. A stat complete blood count and complete
metabolic panel revealed a hemoglobin level of 6.4 g/dL and
the patient received 1 unit of packed red blood cells. A stat CT
scan of the abdomen and chest without contrast revealed a
large left-sided perinephric hematoma measuring up to 11.5
cm with a moderate amount of perinephric blood (Fig. 2). The
patient was referred back to interventional radiology for a
renal angiogram with possible embolization.

Access into the right common femoral artery was obtained
under ultrasound guidance using a micropuncture needle af-
ter anesthetizing the skin. A microwire was passed and a 6
French introducer sheath was placed. Continuous infusion
of saline was initiated through the sheath. A Bentson wire
was advanced to the mid-abdominal aorta. A catheter was
used to access the left renal artery and an angiogram was
performed. The angiogram demonstrated no evidence for ac-
tive extravasastion of blood. Prompt visualization of a drain-
ing vein from the inferior pole of the left kidney was consis-
tent with an arteriovenous fistula (Fig. 3). A microcatheter was
used to subselect an inferior segmental branch and an addi-
tional angiogram was performed. The angiogram confirmed
the presence of an arteriovenous fistula at the inferior pole
of the left kidney (Fig. 4). Several 2 x 3 mm and 3 x 3 mm
coils were deployed into 2 separate segmental branches of
the inferior pole. Post embolization angiogram demonstrated
resolution of the previously visualized arteriovenous fistula
(Fig. 5). The catheters and vascular sheath were removed and
hemostasis was achieved with a Starclose closure device fol-
lowed by manual compression. The patient tolerated the pro-
cedure well without any immediate complications. She was
discharged home three days after the embolization procedure
with diagnoses of AKI with acute tubular necrosis, thrombotic
microangiopathy, and a retroperitoneal bleed postbiopsy.
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Fig. 3 - Renal angiogram showing abnormal enhancement
at the inferior pole of the left kidney, raising suspicion for
an arteriovenous fistula.

Fig. 4 - Second renal angiogram confirmed rapid
visualization of draining inferior renal vein (inferior arrow)
and inferior vena cava (superior arrow) consistent with an
arteriovenous fistula.

Discussion

An AVF, as noted in the above case, is a rare but serious
complication that can occur following a renal biopsy. Multiple
acute hemodynamic changes can be observed from a large
AVF, all of which, if not corrected, could lead to patient demise.

Fig. 5 - Post embolization angiogram demonstrates
resolution of the previously visualized arteriovenous
fistula.

Immediately following the formation of a large AVF, there
is a drastic decrease in systemic vascular resistance, which
subsequently causes an increase in stroke volume, heart rate,
and cardiac output [3,4]. The systemic vascular resistance de-
creases, in part, because the fistula allows blood to bypass the
high resistance of the systemic arterioles and diverts blood
directly into the low resistance venous system. This increased
blood flow and sheer stress on the venous system stimulates
the vascular endothelium to release nitrous oxide and other
endothelial relaxing factors, which in turn dilates the arteries,
further reducing systemic vascular resistance [3,4].

As the systemic vascular resistance declines, there is an
acute fall in both central and peripheral blood pressure. With
central filling pressures decreasing, the sympathetic nervous
system attempts to compensate by increasing the contractil-
ity of the heart as well as increasing the heart rate [6,7]. The
increase in cardiac output subsequently increases the venous
return to the heart, which can lead to ventricular dilation and
high-output heart failure [5].

If left untreated, an AVF may progressively enlarge and lead
to local edema and pain, as well as ischemia due to redirection
of arterial blood flow. Chronic changes associated with an AVF
include worsening ventricular dilation and function, left ven-
tricular hypertrophy, and pulmonary hypertension [5]. Eventu-
ally, deleterious myocardial remodeling can occur, furthering
myocardial dysfunction [8,9].
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Conclusion

Formation of an AVF is a rare but serious adverse event that
may occur following a percutaneous renal biopsy in up to 18%
of patients, as documented in this case. It is important to doc-
ument this complication and highlight the successful treat-
ment strategies that can be employed to improve patient out-
comes.

Patient consent

Patient written informed consent was not obtained for the
publication of this report and accompanying images as no pa-
tient identifiers were utilized.
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