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Renal artery embolization in a case of renal cell carcinoma
with intractable hematuria with acute myocardial infarction
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ABSTRACT

Introduction: Renal artery embolization is a valuable
treatment option for various renal tumors, both
malignant and benign. The indications for this procedure
include preoperative arterial embolization of large and
vascular renal cell carcinoma to reduce intraoperative
hemorrhagic complications, management of malignant
renal tumors in patients who are not suitable candidates
for surgery, treatment of symptomatic hematuria and
palliative care for metastatic renal cancer.

Case Report: In this case report, we present the
case of a 56-year-old female with a known history
of hypertension and cerebrovascular accident, who
presented with complaints of hematuria and urinary
retention. A diagnosis of left renal mass suggestive of
renal cell carcinoma was made. The patient was planned
for left radical nephrectomy and advised to discontinue
aspirin for a week. However, on the morning of surgery,
she experienced acute myocardial infarction and had to
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be hospitalized in intensive cardiac care. Aspirin was
restarted, leading to recurrent severe hematuria. The
patient underwent renal artery embolization, which
successfully controlled the hematuria. Following cardiac
stabilization, radical nephrectomy was performed three
months later. The surgery and post-operative period were
uneventful.

Conclusion: This case study demonstrates the use of
renal artery embolization as an effective modality for
controlling hematuria, and temporizing management
in a case of renal cell carcinoma where surgery was not
immediately feasible due to a medical emergency.
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INTRODUCTION

Renal cell carcinoma (RCC) is the most common
malignant neoplasm of the kidney, predominantly
composed of clear cells and often associated with von
Hippel-Lindau syndrome [1]. Surgical resection remains
the primary treatment for RCC, but the presence of
extensive tumor invasion into the renal pelvis, renal
vein, and inferior vena cava can complicate the surgical
approach [1].

Journal of Case Reports and Images in Urology, Volume 9, Issue 1, 2024; Pages 22—28.



EDORIUM Journals

J Case Rep Images Urol 2024;9(1):22-28.
www.ijcriurology.com

Renal artery embolization (RAE) has emerged as an
effective minimally invasive alternative and palliative
procedure for the treatment of renal tumors, both
malignant and benign [2]. Since its development in the
1970s, RAE has evolved with technical advancements and
increased experience, expanding its indications in various
clinical scenarios [2]. The applications of RAE include
preoperative treatment of RCC to decrease intraoperative
hemorrhagic complications, management of malignant
renal tumors in patients who are not suitable candidates
for surgery, treatment of symptomatic hematuria, and
palliation for metastatic renal cancer [3].

Renal artery embolization also plays a significant
role in the management of other conditions at risk of
spontaneous hemorrhage, such as angiomyolipoma,
vascular malformations, medical renal disease, and
complications following renal transplantation [4].
Additionally, RAE in metastatic renal cancer may
stimulate tumor-specific antibodies, although the clinical
benefits in terms of response or survival are not well-
established [5].

In cases of large and complex renal masses with
extensive vascularity and rapid local invasion, radical
nephrectomy can be challenging for surgeons [6].
Preoperative embolization of RCC can improve surgical
outcomes and reduce mortality rates compared to surgical
treatment alone.

Renal artery embolization is generally well-tolerated
with minimal complications, especially when the time
interval between embolization and surgery is less than 48
hours [7]. Furthermore, literature supports the efficacy
of RAE in providing palliation of symptoms, such as
hematuria, in patients with inoperable advanced-stage
renal cell carcinoma or those who are unfit for surgery
[8].

In this case report, we present a clinical scenario of
a patient with a diagnosed kidney cancer who developed
massive hematuria while on antiplatelet therapy
following an acute myocardial infarction on the morning
of scheduled surgery.

CASE REPORT

A 56-year-old female with a known case of
hypertension and a history of cerebrovascular accident
12 years ago, on low-dose aspirin, presented with
complaints of hematuria and clot retention for one
day. Physical examination revealed a soft, non-tender
abdomen with no palpable mass, but suprapubic fullness
was present. Further investigation through abdominal
ultrasound showed an iso- to hypo-echoic lesion with
mild internal vascularity in the mid-pole region of the
left kidney, measuring 43x42x31 mm, along with mild
left-sided hydronephrosis. Additionally, a blood clot
measuring 68x60x44 mm was found in the urinary
bladder. A bladder wash was performed, and a three-way
18 Fr Foley’s catheter was inserted. Triphasic abdominal
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computed tomography (CT) scan revealed a 4.8 x 4.2
cm mass lesion in the mid-pole cortex of the left kidney,
showing arterial enhancement, central low attenuation
areas, and relative washout on delayed images (Figure 1).
The lesion appeared partly exophytic, extending into the
paranephric space and abutting the pelvicalyceal system.
The renal artery and venous system appeared patent,
without evidence of venous thrombus or peri-renal/
retroperitoneal lymphadenopathy. Additionally, a 7 mm
calculus was noted in the left mid-ureter with proximal
ureteral dilatation (Figure 2).

The patient was diagnosed with a left renal mass,
suspected to be renal cell carcinoma, and was planned for
left radical nephrectomy after obtaining medical fitness.
As part of the preoperative preparation, the patient was
advised to discontinue aspirin for a week before surgery.
However, on the morning of the scheduled surgery, the
patient experienced chest pain. The electrocardiogram
(ECG) changes were indicative of acute coronary
ischemia. Cardiac markers confirmed an acute inferior
wall myocardial infarction (MI). The patient was
transferred to the intensive cardiac care unit and managed
conservatively. As advised by the cardiologist, aspirin was
restarted. During the hospital stay, the patient developed
significant hematuria, resulting in severe anaemia that
required the transfusion of 2 units of packed red blood
cells. Due to the cardiac instability nephrectomy was
deferred. The patient was prescribed Ecospirin 75 mg
along with antihypertensive medications, and all potential
risks were explained.

During follow-up, the patient experienced recurrent
episodes of hematuria, requiring additional packed
red blood cell transfusion. Due to the patient’s cardiac
condition, she was deemed unfit for surgery, and
conservative management was continued. The patient’s
caregivers were counseled regarding the necessity of
RAE for hematuria control and the subsequent delayed
radical nephrectomy. Under the care of the cardiologist,
renal artery angioembolization was performed using
endovascular coil placement (Figure 3). The procedure
was uneventful, and the patient was transferred to
the urological ward after stabilization. Hematuria was
immediately controlled following the procedure.

In the post-procedure period, the patient experienced
malaise, leucocytosis, and a slight increase in serum
creatinine, which were attributed to post-infarction
syndrome and managed conservatively with analgesics,
antibiotics, and antipyretics. On ultrasound examination
of the abdomen in the follow-up period, the renal mass
originating from the mid-pole of the left kidney measured
4738 mm, and showed heterogeneous soft tissue echo
texture. The lesion displayed a few hypoechoic areas
suggestive of necrosis, along with focal calcifications
and vascularity. There were no complaints of hematuria
during follow-up.

Two months after RAE, and three months after the
acute MI, left radical nephrectomy was performed under
general anaesthesia. Antiplatelet medications were
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discontinued five days prior to surgery. Intraoperatively,
dilated collaterals entering the kidney and loss of fat
planes were observed. The ureteric calculus was also
removed. The surgery proceeded uneventfully, and the
specimen was sent for histopathological examination.

The postoperative period was uneventful. The drain
was removed on postoperative day 3, aspirin was restarted
on postoperative day 5, and the patient was discharged on
postoperative day 7. The patient remained stable in the
follow-up with good renal functions.

The cut section of the specimen revealed a partially
necrotic exophytic mass in the central portion of the
kidney. The histopathology report showed clear cell RCC
(Figure 4).

Figure 2: Trans-femoral arteriography showing left renal tumor.
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Figure 3: Post-embolization picture after deployment of
endovascular coil.

Figure 4: Histopathology picture showing RCC.

DISCUSSION

Hematuria can have various etiologies, including
iatrogenic, traumatic, neoplastic, or spontaneous causes.
While conservative treatment is often sufficient for self-
limiting bleeding states, massive or continuous hematuria
may require intervention to control the bleeding. In such
cases, selective RAE is a viable therapeutic option [9, 10].

Renal cell carcinoma is the most common type
of primary renal malignancy in adults, accounting
for approximately 85% of cases. It primarily affects
individuals over the age of 40, with a higher incidence in
males. Certain conditions, such as von Hippel-Lindau
disease, horseshoe kidneys, or polycystic kidney disease,
may increase the risk of RCC. Hematuria is a common
presenting symptom, present in about 50-60% of cases.
Other signs include palpable tumors, abdominal or flank
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pain, but the classic triad of hematuria, renal mass, and
flank pain is uncommon at the time of diagnosis now [11].

Patients with RCC who are on antiplatelet therapy
are at a higher risk of experiencing troublesome episodes
of massive or continuous hematuria. Emergency
nephrectomy carries the potential for surgical
complications, postoperative issues, and loss of renal
reserve due to the aggressive removal of functioning renal
tissue [12]. In such cases, RAE provides an alternative
treatment option with low morbidity and is feasible even
in patients with a low performance status.

Renal artery embolization has been used since 1964
and has undergone modifications over time, leading
to the development of super-selective RAE techniques
that minimize tissue loss [12]. The choice of embolic
agents plays a role in the clinical outcome, including the
cessation of bleeding and the likelihood of recurrence.
Temporary agents such as gel foam, thrombin, and
collagen granules, as well as permanent agents like coils,
N-butyl cyanoacrylate (NBCA)-glue, polyvinyl alcohol
(PVA) particles, and microvascular plugs (MVP), are
commonly used for RAE [13, 14].

The technique of embolizing hyper vascular renal
carcinomas was first reported in 1969 by Lalli et al. Since
then, various techniques and embolic materials have
been described. Renal artery embolization can be used
preoperatively to facilitate nephrectomy or to stimulate
a systemic response in patients with metastases. It
is also an established palliative treatment option for
unresectable renal carcinoma and patients with less
advanced disease who are unsuitable for or unwilling
to undergo surgery. The procedure reduces tumor bulk
and provides relief from local symptoms, such as pain or
intractable hematuria [15—18].

In addition to its primary therapeutic benefits,
renal artery embolization has been proposed to have
immunological advantages by augmenting natural killer
cell and lymphoproliferative responses triggered by
the release of necrosis factors, thereby stimulating the
immune response.

Our patient presented with a diagnosed renal
mass while on antiplatelet therapy, and subsequently
experienced an acute myocardial infarction on cessation
of antiplatelet therapy, just before the planned operation.
Due to the myocardial infarction, surgery had to be
deferred, and antiplatelet therapy restarted. However,
the delay in surgery raised concerns regarding the
potential morbidity associated with continued hematuria
and disease progression.

Renal artery embolization proved to be an effective
minimally invasive method for controlling hematuria
in our patient on antiplatelet therapy due to acute
myocardial infarction. In the event of uncontrolled
bleeding originating from a malignant renal mass,
embolization is a safe and effective approach. It also
provided temporary reprieve until the patient recovered
enough to be fit to undergo definitive surgery for the renal
tumor, thus serving a dual purpose.
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CONCLUSION

This case study demonstrates the use of renal artery
embolization as an effective modality for controlling
hematuria, and temporizing management in a case of
renal cell carcinoma where surgery was not immediately
feasible due to a medical emergency.
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