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Abstract

BACKGROUND

Arterial bleeding typically involves the renal artery following partial
nephrectomy; in this study, we present a case of bleeding originating from the
testicular artery that has not been reported in previous studies.

CASE SUMMARY

A 52-year-old man suffered hemorrhage from a perinephric branch of the
aberrant left testicular artery after an open nephron-sparing surgery for renal cell
carcinoma. Clinical signs of bleeding were manifested by the patient, such as fresh
blood drainage from the catheter, decreased hemoglobin levels, and significant
vital sign changes. Since computed tomography did not show evidence of active
bleeding, transcatheter angiography was conducted to identify the bleeding site.
Fluoroscopic spot images confirmed bleeding derived from a perinephric branch
of the testicular artery originating from the segmental artery of the left renal
artery. Using n-butyl-2-cyanoacrylate, successful transcatheter arterial
embolization of the affected branch was performed. Immediately after the
embolization procedure, the bleeding ceased, and the patient experienced
complete recovery devoid of complications.

CONCLUSION

In patients with postoperative arterial hemorrhage after partial nephrectomy, the
testicular artery can be a rare but notable source of bleeding. Accurate bleeding
site localization via angiographic evaluation, followed by transcatheter arterial
embolization, can be instrumental for safe, prompt, and effective hemostasis.

Key Words: Partial nephrectomy; Hemorrhage; Testicular artery; Angiography;
Embolization; Case report
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Core Tip: Arterial hemorrhage, one of the complications associated with post partial nephrectomy, primarily arises from an
injury to the distal end of the renal artery located at the kidney’s resection margin. Herein, we present a rare case of
hemorrhage following partial nephrectomy that originated from a perinephric branch of the testicular artery, arising from the
segmental artery of the renal artery. Despite the absence of active bleeding on computed tomography scan, preemptive
angiographic evaluation based on a strong clinical suspicion of hemorrhage was performed. This afforded precise bleeding
site identification, followed by successful transcatheter arterial embolization. It is noteworthy that arterial hemorrhage after
partial nephrectomy can originate not only from the renal artery but also from the perinephric branches of nonrenal arteries,
including the testicular artery.

Citation: Youm J, Choi MJ, Kim BM, Seo Y. Transcatheter embolization for hemorrhage from aberrant testicular artery after partial
nephrectomy: A case report. World J Clin Cases 2023; 11(32): 7852-7857

URL: https://www.wjgnet.com/2307-8960/full/v11/i32/7852.htm

DOI: https://dx.doi.org/10.12998/wjcc.v11.i32.7852

INTRODUCTION

Partial nephrectomy (PN), also known as nephron-sparing surgery, is preferred for surgical removal of renal tumor
owing to its ability to preserve renal function[1-3]. However, the abundant renal tissue vascularity poses a potential risk
of vascular complications associated with PN compared to radical nephrectomy[2,3]. Hemorrhage resulting from arterial
injury following PN primarily occurs at the renal artery, located at the kidney’s resection margin[1,2,4,5]. In the literature,
no documented cases have been reported regarding hemorrhage secondary to testicular artery injury following PN.
While this may be attributed to the rarity of bleeding as a result of testicular artery injury, it is also plausible that the
potential for hemorrhage originating from the testicular artery has been overlooked or underestimated. In arterial
bleeding, spontaneous hemostasis is difficult to anticipate, and it can hinder postoperative recovery due to massive blood
loss. Thus, prompt intervention, including surgical or endovascular treatment, is crucial. Transcatheter arterial
embolization has been established as a safe and efficacious treatment strategy for managing post-PN bleeding[1,2,4,5].
However, to attain immediate and effective embolization, accurate bleeding site localization via angiography is necessary.

In this report, we present a case of active bleeding from a perinephric branch of the aberrant testicular artery following
PN, and the diagnosis was established through angiographic evaluation, which was successfully managed using
transcatheter embolization.

CASE PRESENTATION

Chief complaints
A 52-year-old male patient was referred to the Department of Interventional Radiology for angiographic evaluation and
endovascular management to control postoperative bleeding after open PN.

History of present illness

He underwent nephron-sparing surgery as an indication for left renal cell carcinoma (T1b) (Figure 1). Immediately after
surgery, a continuous discharge of fresh blood was noted in the Jackson-Pratt drain, with a total drainage volume of 600
mL within 24 h postoperatively.

History of past illness

He had no underlying medical conditions or diseases that may indicate a coagulopathy.

Personal and family history
His personal and family history was unremarkable.

Physical examination

His hemodynamic status was relatively stable as follows: Systolic blood pressure of 115 mmHg, diastolic blood pressure
of 63 mmHg, and heart rate of 99 beats per minute. However, compared to his preoperative status, a decrease in blood
pressure and a significant increase in heart rate were observed (systolic blood pressure of 145 mmHg, diastolic blood
pressure of 86 mmHg, and heart rate of 66 beats per minute). He did not manifest with gross hematuria; however, he
experienced abdominal and flank pain and tenderness, which are considered typical following renal surgery.
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Figure 1 Pre-operative computed tomography. Pre-operative computed tomography images demonstrating a heterogeneously enhancing mass (arrows)
located in the lower polar area of the left kidney, suggestive of renal cell carcinoma.

DOI: 10.12998/wjcc.v11.i32.7852 Copyright ©The Author(s) 2023.

Figure 2 Post-operative computed tomography. Post-operative computed tomography images obtained 1 d after partial nephrectomy revealing a small
amount of fluid (arrows) in the inferior aspect of the left kidney, adjacent to the drainage tube (arrowhead), without evidence of contrast extravasation.

Laboratory examinations
Laboratory examinations revealed a decline in the hemoglobin level from 13.4 g/dL to 11.4 g/dL, even after receiving
transfusion of three units of packed red blood cells following surgery. Other laboratory findings were unremarkable.

Imaging examinations
Minimal amount of fluid adjacent to the operative site of the left kidney was demonstrated in the abdominal contrast-
enhanced computed tomography (CT); however, no signs of contrast extravasation or pseudoaneurysm indicative of
active bleeding were observed (Figure 2). The patient was referred to the interventional unit for angiographic evaluation
and endovascular treatment due to clinical suspicion of active bleeding despite the absence of radiologic evidence.
Selective digital subtraction angiography (DSA) was conducted for the left renal artery using a cobra catheter (Cook
Medical Inc., Bloomington, IN, United States). Angiographic opacification of left renal artery did not show any positive
findings indicative of ongoing bleeding (Figure 3A). After catheterization of the left testicular artery (Figure 3A), which
originated from the segmental artery of the left renal artery in the renal hilar shadow, contrast medium was injected using
a microcatheter (Progreat; Terumo, Tokyo, Japan) with a coaxial technique. Subsequently, extravasation of the contrast
medium was noted on the fluoroscopic spot images (Figure 3B).

FINAL DIAGNOSIS

Hemorrhage from a perinephric branch of an aberrant testicular artery originating from the renal artery following open
PN.
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Figure 3 Transcatheter angiography. A: Digital subtraction angiography of the left renal artery demonstrating no evidence of active bleeding and revealing the
left testicular artery (arrows) arising from the middle segmental artery of the renal artery; B: Fluoroscopic spot image obtained following super-selective catheterization
(dashed arrows) of the suspected branch arising from the testicular artery, revealing contrast extravasation (arrowheads).

TREATMENT

Transcatheter embolization was conducted for the culprit branch using a mixture of n-butyl-2-cyanoacrylate (NBCA)
(Histoacryl, B. Braun, Melsungen, Germany) diluted 1:3 in iodized oil (Lipiodol, Guerbet, Paris, France). The NBCA and
iodized oil mixture was carefully injected into the bleeding site to achieve hemostasis while avoiding nontarget
embolization of the testicular artery and renal artery. Subsequent fluoroscopy demonstrated a cast formation of the
embolic material in the bleeding site (Figure 4).

OUTCOME AND FOLLOW-UP

Immediately after transcatheter embolization, bleeding from the Jackson-Pratt drain ceased, with no further decline in
the hemoglobin levels. During the 6-mo clinical follow-up, the patient attained full recovery without any complications,
such as renal or gonad dysfunction, indicating the absence of nontarget embolization.

DISCUSSION

For early stage renal cell carcinoma, PN has become the gold standard treatment, specifically T1la and some T1b cases[3].
While hemorrhage following PN is rare, it can potentially be fatal and is typically associated with renal bleeding.
Unilateral open PN is performed via several steps, including a flank incision, kidney dissection inside the Gerota’s fascia,
clamping of the renal arteries and veins, renal lesion resection, and renorrhaphy[3]. Renal tumor resection conveys a
potential bleeding risk due to the abundant vascular tissue in the kidneys[2].

A retrospective study analyzing 1187 patients undergoing PN, approximately 3% of patients required embolization
due to bleeding-related complications, all of which were related to renal bleeding[5]. Prior studies on endovascular
treatment of post-PN bleeding have primarily highlighted on renal bleeding[1,2,4,5]. However, hemorrhage may also
occur from the perinephric space or nearby retroperitoneum|[3], particularly during the preresection stage of the PN. In
our case, the perinephric fat presented with denser characteristics and a stronger attachment to the renal capsule than
usual. This probably led to arterial injury supplying the perinephric fat tissue during kidney dissection from the
perinephric fat inside the Gerota’s fascia.

The clinical features of post-PN bleeding include hematuria secondary to renal hemorrhage, flank pain, or renal
dysfunction due to bleeding in the perirenal compartment, bleeding from suction drains, or decreased hemoglobin level
[1]. In our case, since it was nonrenal bleeding, hematuria was not present. However, continuous drainage of fresh blood
through the drainage tube, along with persistent hemoglobin decline despite transfusion, strongly raised clinical
suspicion of active bleeding.

Radiologically, active bleeding is demonstrated through contrast medium extravasation, pseudoaneurysm, and arteri-
ovenous fistula. In our case, CT and initial DSA findings did not provide evidence of active bleeding. This could be
attributed to continuous drainage of blood through the drainage tube inserted during surgery. Finally, the bleeding site
was identified on fluoroscopy by superselectively accessing each suspected vessel via a microcatheter and injecting a
contrast agent.
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Figure 4 Post-embolization images. A: Fluoroscopic spot image obtained after transcatheter embolization, demonstrating cast formation (arrows) of n-butyl-2-
cyanoacrylate and iodized oil mixture at the bleeding site; B and C: Post-embolization digital subtraction angiography illustrating preserved distal flow of the renal
artery (B) and testicular artery (C).

A systemic approach to differential diagnosis is crucial in evaluating post-PN patients with suspected hemorrhage.
Distinguishing between different potential sources of bleeding, such as renal artery bleeding, perirenal compartment
bleeding, or other vascular abnormalities, is essential. Initial imaging examinations, including contrast-enhanced CT and
selective DSA, may not always provide evidence of active bleeding. Therefore, to accurately guide diagnosis and
intervention decisions, combining clinical symptoms, laboratory findings, and angiographic evaluation is crucial.

Compared to surgery, transcatheter embolization is less invasive but involves a crucial procedural step that needs to be
employed. In contrast to the surgical approach, which allows direct visualization and control of the bleeding site, an
endovascular approach requires an initial and essential step of identifying the parent artery of the bleeding vessel to
achieve immediate and effective hemostasis.

To date, no cases of post-PN bleeding originating from the testicular artery branches have been reported, indicating
that this possibility has been overlooked rather than deemed unlikely. The testicular artery leads to numerous branches
that supply blood to the perinephric fat and ureter as it descends toward the pelvis and inguinal ring[6].

Our case report not only underscores the importance of accurate localization and timely intervention but also has
significant implications for clinical practice. The possibility of testicular artery-related hemorrhage in post-PN patients
should be considered by interventional radiologists and urologists when traditional sources of bleeding have been ruled
out. Early recognition of such cases can lead to more targeted angiographic evaluations and timely transcatheter
embolization, decreasing the risk of massive blood loss and expediting patient recovery.

The origin of the testicular artery from the renal artery is another noteworthy aspect of our case. The testicular artery
usually originates directly from the lateral side of the abdominal aorta at the L2-L3 Level, just below the renal arteries’
ostium[6,7]. Nallikuzhy et al[6] reported the anomalous origin of the testicular artery by conducting a meta-analysis of
variations in the testicular vasculature. In their study, a total of 2,396 testicular arteries were analyzed, and they found
that 4.55% of cases (56 out of 1229) on the right side and 4.97% of cases (58 out of 1167) on the left side had the testicular
artery originating from the renal artery or its associated arteries, such as an accessory renal artery. In this present case, the
left testicular artery originated from the middle segmental artery of the left renal artery in the renal hilar portion.

NBCA is a permanent liquid embolic material that undergoes rapid polymerization upon contact with blood[8,9]. One
particular advantage of NBCA is that it is not affected by the patient’s coagulation state[9]. In cases where it is
challenging to advance the microcatheter adequately due to a tortuous vessel course or small-vessel diameters,
embolization can be performed by adjusting the NBCA and iodized oil mixing ratio[9]. However, the use of this embolic
material requires proficiency in its application by the operators. In our case, caution was exercised to prevent reflux into
the peripheral portion of the renal artery and the testicular artery, ensuring that the embolic material was accurately and
appropriately injected into the bleeding site.

CONCLUSION

This case elucidates that post-PN hemorrhage can be attributed to a perinephric branch originating from the testicular
artery. Angiographic exploration plays a crucial role in the accurate identification of the bleeding site, allowing for a safe,
prompt, and effective hemostasis through transcatheter arterial embolization.
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