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Abstract

BACKGROUND

Giant renal angiomyolipomas (AMLs) may lead to complications including flank
pain, hematuria, hypertension, retroperitoneal hemorrhage and even death. Giant
AMLs which grow around renal hilar vessels and the ureter are rare. Most
previous reports on the treatment of giant renal AMLs have focused on open
surgery or a transperitoneal approach, with few studies on the retroperitoneal
approach for large AMLs. We here report a case of giant renal hilum AML
successfully treated with robot-assisted laparoscopic nephron sparing surgery the
retroperitoneal approach, with a one-year follow-up.

CASE SUMMARY

A 34-year-old female patient was diagnosed with renal AML 11 years ago and
showed no discomfort. The tumor gradually increased in size to a giant AML over
the years, which measured 63 mm x 47 mm x90 mm and was wrapped around
the right hilum. Therefore, a robotic laparoscopic partial nephrectomy (LPN) via
the retroperitoneal approach was performed. The patient had no serious
postoperative complications and was discharged soon after the operation. At the
one-year follow-up, the patient's right kidney had recovered well.

CONCLUSION

Despite insufficient operating space via the retroperitoneal approach, LPN for
giant central renal AMLs can be completed using a well-designed procedure with
the assistance of a robotic system.

Key Words: Renal angiomyolipoma; Robotic laparoscopic surgery; Retroperitoneal
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Core Tip: Renal angiomyolipoma (AML) is an infrequent benign tumor, and treatment includes open
surgery or a transperitoneal laparoscopic nephrectomy (LPN). Despite several disadvantages, the retroperi-
toneal (RP) approach enables direct access to the renal artery and does not require bowel mobilization,
which may avoid gastrointestinal complications and shorten recovery time. We report a patient with renal
AML who underwent successful robot-assisted LPN using the RP approach. The patient was discharged
from hospital on the 4th postoperative day and one-year follow-up showed no recurrence. This case
highlights the feasibility of RP LPN with a well-designed surgical procedure, and the advantages of this
method outweigh the disadvantages in AML patients.

Citation: Luo SH, Zeng QS, Chen JX, Huang B, Wang ZR, Li WJ, Yang Y, Chen LW. Successful robot-assisted
partial nephrectomy for giant renal hilum angiomyolipoma through the retroperitoneal approach: A case report.
World J Clin Cases 2022; 10(12): 3886-3892

URL: https://www.wjgnet.com/2307-8960/full/v10/i12/3886.htm

DOI: https://dx.doi.org/10.12998/wjcc.v10.112.3886

INTRODUCTION

Renal angiomyolipoma (AML) is an infrequent benign tumor consisting of spindle and epithelioid
smooth muscle tissue, mature adipose tissue and blood vessels. Furthermore, a large AML which grows
around renal hilar vessels and the ureter is rare. Laparoscopic partial nephrectomy (LPN) is the
standard and ultimate solution for renal AML (especially AMLs greater than 4 cm[1]), and two
approaches are usually used: the transperitoneal (TP) and retroperitoneal (RP) approach[2]. While the
former provides a larger working space, allowing a wider angle to reach tumors, the latter enables direct
access to the renal artery and does not require bowel mobilization[3]. However, when confronted with a
relatively large AML, laparotomy is a better choice. We herein report a female patient with a giant
central renal AML which had grown around the right hilum. Robot-assisted LPN via the RP approach as
well as laparoscopic aspiration were performed[4]. The patient had a satisfactory outcome at one-year
follow-up.

CASE PRESENTATION

Chief complaints
A 34-year-old female patient was admitted to our department with an 11-year history of a growing
hamartoma on the right kidney.

History of present illness

The tumor was detected accidentally during a physical examination 11 years ago and quickly diagnosed
as renal AML. The patient did not present any discomfort, and the tumor showed no malignant
tendency. Therefore, the patient chose to undergo regular follow-up rather than surgical treatment.
Approximately two weeks before admission to our hospital, imaging examination revealed that the
mass had grown to 9 cm in maximum diameter, and was wrapped around the right hilum (Figure 1A
and B).

History of past illness
The patient had no previous medical history, and there was no history of genetic disease or renal AMLs
in her family.

Personal and family history
None.

Physical examination
On admission, the patient’s temperature was 36.5°C, heart rate was 84 bpm, respiratory rate was 20
breaths/min, and blood pressure was 128/79 mmHg. The abdomen was supple without masses or
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Figure 1 Computed tomography findings. A: Plain computed tomography (CT) scan revealed a mass at the right hilum; B: Coronal section of enhanced CT
image showed that the upper and lower longitude reached 9 cm; C: Plain CT scan revealed the recovery status of the right kidney at 1-year follow-up; D: Coronal
section of enhanced CT image at 1-year follow-up; E: Bilateral renal CT angiography revealed the middle and lower branches of the right renal artery in the mass.
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organomegaly, and no renal tenderness or percussed pain was observed.

Laboratory examinations

Routine blood tests revealed a red blood cell count of 4.34x109/L and hemoglobin level of 131 g/L.
Prothrombin and partial thromboplastin times were normal. The results of blood biochemistry tests
were within the normal ranges. Serum creatinine level was 53 umol/L and blood urea nitrogen level
was 3.7 mmol/L, demonstrating normal renal function. Electrocardiogram and chest X-ray were also
normal.

Imaging examinations

Approximately two weeks before admission, a contrast-enhanced computed tomography (CECT)
examination revealed that the tumor had grown from the hilum to lower part of the right kidney,
measuring 90 mm % 47 mm X 65 mm, and was wrapped around the right hilum (Figure 1A and B), and
the scope of scanning did not reach the pelvic cavity. Bilateral renal CT angiography revealed that the
middle and lower branches of the right renal artery were involved (Figure 1E).

FINAL DIAGNOSIS
Giant renal AML of the right kidney.

TREATMENT

In view of the recent rapid growth of the tumor, the increased risk of rupture and hemorrhage, and the
increased compression on the hilum, the patient underwent surgery. With the hope that the right kidney
could be preserved, a well-designed robotic RP LPN was performed. Under general anesthesia, the
patient was placed in the lateral decubitus position with hyperextension. The RP space was established
according to the routine method mentioned in previous reports[2]. After removing RP fat and opening
the renal fascia, dissection was performed along the psoas muscle to the postcava and the right ureter
was carefully exposed as follows: (1) Renal artery dissociation (Figure 2A): Dissection continued along
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Figure 2 Surgical procedure. A: Right renal artery (A) dissociation using the RP approach; B: The kidney (K) was thoroughly dissociated and the renal vein (V)
was exposed through a good viewpoint from the dorsal to the ventral space; C: Initial tumor (T) exposure around the hilum area and ureter (U) dissociation. The
artery, vein, ureter and the pelvis (P) were completely separated from the mass, respectively; D: Part of the mass was resected along its base; E: Residual tumor
tissue was gradually aspirated using an aspirator; F: Pre-suture and plugging hemostatic gauzes. After pressing on the tamping for several minutes, the defect was
tightly closed.

the ureter until the right renal artery was dissociated. A vessel sling was used to mark the renal artery
when it was fully exposed; (2) Full kidney dissociation and renal vein exposure (Figure 2B): From dorsal
to ventral, the right kidney was fully dissociated from perinephric fat. When the kidney was thoroughly
dissociated from the surrounding tissue, the renal vein was carefully exposed through a good
viewpoint, from dorsal to ventral, which was also marked by a sling; (3) Initial tumor exposure around
the hilum and ureter dissociation (Figure 2C): Fat covering the surface of the tumor was removed to
distinguish the periphery of the mass. Simultaneously, dissociation of the upper pole of the right ureter
was performed as far as the renal pelvis, which was closely attached to the mass. The ureter could then
also be towed by a sling if needed. Great care was taken during this step, in order to avoid disruption of
the tumor capsule and renal capsule which could lead to hemorrhage. Hence, the ureter and renal
vessels were thoroughly dissected; (4) Further separation of the AML (Figure 2D): The renal artery was
clamped with a bulldog clamp. The mass was then further separated from the kidney and resected
along its base using an electric scalpel; and (5) Tumor base and wound fossa management (Figure 2E
and F): The suction device was inserted into the renal defect, followed by thorough aspiration of the
tumor base and remaining tumor tissue step by step. Small vessels in the defect were ligated and the
wound fossa was packed with five pieces of absorbable hemostatic gauze (SurgicelTM, Johnson and
Johnson, United States). Before placement of the hemostatic gauze, the 2-0 V-Loc absorbable wound
closure device was loaded without tightening up. After pressing on the tamping for 3 min as
coagulation time, the defect was tightly closed. This bleed-arresting strategy has been used in clinical
practice for a long time and has proved effective.

OUTCOME AND FOLLOW-UP

Histopathological examination of the specimen revealed that the majority of cells were mature
adipocytes, and there was a pattern with typical fat and perivascular epithelioid cells arranged around
blood vessels, supporting the diagnosis of AML (Figure 3). The patient recovered uneventfully and was
discharged from our hospital on the 4th postoperative day. At one-year follow-up, there was no
evidence of tumor recurrence and the right kidney was observed to have recovered well on a recent
imaging evaluation (Figure 1C and D).
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Figure 3 Pathological results. The recovered surgical specimen measured 7 cm x 5 cm x 4 cm. Immuno-histochemical staining of the tissue using beta-hydroxy
beta-methylbutyric acid-45 indicated the presence of an epithelioid component (A: x 200 um; B: x 100 pm).
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DISCUSSION

Previous studies have revealed that renal AML may grow by 4 cm each year in its maximum dimension
[5]. Indications for intervention include dimensions > 4 cm, and associated symptoms, including
spontaneous hemorrhage, pain and hematuria and the suspicion of malignancy[6]. De Luca et al[7]
revealed that as the AML grows, the risk of compression symptoms and eventual hemorrhage from
rupture increases due to hemorrhagic aneurysms. Transcatheter arterial embolization is one of the
standard therapeutic options for AML. Compared to surgical treatment, arterial embolization may
induce less surgical trauma and could spare more functioning renal tissue[8]. In addition, it was
revealed that preoperative embolization could reduce tumor bulk[9] and avoid excess blood loss during
surgery[10]. However, when confronted with a giant AML, delineating the boundary of AML can be
difficult, as the circulation of a giant AML is more complex. The success of embolization relies to a great
extent on the balance between to treat as much AML as possible while sparing as much normal renal
parenchyma as possible[9]. Therefore, according to our accumulated experience and skills, we decided
to perform a PN without preoperative embolization, and utilize a novel bleed-arresting strategy to
reduce bleeding during the operation. The goals of management in AMLs are renal function preser-
vation while ameliorating any symptoms and risks of hemorrhage[11]. Considering the large volume
and deep location of the present mass, a robot-assisted LPN was planned to achieve complete removal
of the tumor and adequate preservation of renal function. In terms of the surgical approaches for giant
renal AMLs, the TP approach is more common as it provides a larger working space, better orientation
and wider angles to reach tumors[10,12,13]. However, potential complications of the TP approach relate
to the bowels caused by bowel mobilization which would prolong recovery time[3]. Direct access to the
renal hilum as soon as possible to control the vascular pedicle was important in the present case.
Considering that the mass occupied the hilum ventrally, a PN using the RP approach was carried out.
Hughes-Hallett et al[14] revealed that the RP approach was associated with decreased operation time
and fewer complications. With a well-planned strategy and the advantages of the robotic system, the
shortcomings of the RP approach including small working space and poor kidney exposure were
successfully overcome and the intention to preserve the right kidney as well as dissection of the ureter
and renal vessels from the tumor were achieved. During the operation, the right kidney was thoroughly
dissociated from perinephric fat and surrounding tissue via the dorsal and ventral space, respectively.
This was the key step in the entire surgical procedure to overcome the shortcomings of the RP approach.
The renal vessels (renal artery and vein) and ureter were also dissected as well as the renal pelvis. In
particular, safe exposure of the renal veins was assured through adequate dissociation of the kidney. By
implementing these measures, the risks of intraoperative renal hemorrhage and ureter injury were
reduced and well-controlled. In addition, due to sufficient dissection of the renal vessels and ureter, the
tumor margin was clearly identified and subsequent dissociation was smoothly performed. A previous
study revealed that laparoscopic aspiration can be a safe and efficient technique for renal AMLs,
especially for large and central renal AMLs[4]. This technique proved to be an effective method for
exposing small vessels at the base to stop bleeding points and shorten the operation time. Therefore,
when the bulk of the mass was resected from the kidney, aspiration was performed to eliminate
remaining tumor tissue at the tumor base. Of course, it is necessary to expose the various basal areas of
the tumor as much as possible in order to completely suck out the remaining tumor tissue. The soluble
hemostatic gauze Surgicel™ is a novel hemostatic material which has been proved be quick and
effective in achieving hemostasis during neurosurgery[15]. We innovatively applied this material in our
patient in order to reduce blood loss and drain time. During the operation, several layers of hemostatic
gauze were inserted into the wound fossa and totally compressed for a few minutes. The hemostatic
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gauze gradually resulted in clotting, and hemostasis was eventually achieved. The dosage of hemostatic
gauzes depends on the size and depth of the wound fossa. Subsequent suturing was carried out when
the hemorrhage was alleviated. For small wounds, suturing after tamponade is considered unnecessary.
The postoperative hemoglobin level in our patient was within the normal range, demonstrating that the
bleed-arresting strategy was effective. This innovative strategy for hemostasis could be a potential and
more economical alternative for preoperative embolization of giant AML. To assess the differences
between the two bleed-arresting strategies, a further well-designed prospective cohort study is required.
Since there is no residual tumor tissue after careful aspiration around the base, there is no chance of
tumor recurrence. We have not yet found a single case of recurrence from the original tumor site.

CONCLUSION

Robotic LPN via the RP approach was proved to be a safe and effective technique for giant central renal
AMLs. Compared to the TP approach, it seemed to speed up the patient’s recovery and shorten the
hospitalization time. A careful preoperative imaging evaluation plays an important role in the success of
surgery. Complete dissociation of the kidney, the hilum vessels and ureter from perinephric fat as well
as thorough exposure of the tumor were the key steps to successful surgery. In addition, the assistance
of the robotic surgical system, the well-designed procedure and bleed-arresting strategy were also
essential for a successful outcome.
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