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Abstract

A 66-year-old woman with hypertension was admitted for the management of a moderately
differentiated adenocarcinoma (ADK) of the mid and lower rectum, revealed by chronic
constipation lasting over a year. Additional examinations identified a tumor in the mid and lower
rectum, classified as cT3NxMO, with an abnormal anatomical positioning of both kidneys in a
pelvic location. Following discussion in a multidisciplinary team meeting, the patient underwent
chemotherapy (CT) alone, followed by a laparoscopic proctectomy with total mesorectal
excision (TME), preserving both kidneys and their vascularization. This article aims to highlight
the importance of understanding the anatomical relationships between the rectum and pelvic
kidneys, the potential pitfalls to avoid during pre and intraoperative management, and the value
of a multidisciplinary approach.
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1. Introduction:

The positioning of the kidneys in a pelvic location falls under the category of renal ectopia,
which results from a failure of kidney migration during intrauterine life (IUL) between the 6th
and 8th weeks of gestation [1,2]. This anomaly is rare, with an estimated incidence of 1 in 2,100
cases according to studies [1,2]. The coexistence of an ectopic kidney and rectal cancer is even
rarer (exact figures are not available). The management of rectal cancer becomes challenging due
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to the anatomical arrangement (position and vascular anomalies), which may contraindicate
certain therapeutic approaches, such as radiotherapy. In this article, we describe our experience
in treating a patient with mid and low rectal cancer and bilateral ectopic kidneys in a pelvic
position, along with a review of the literature.

2. Case report:

A 66-year-old female patient with a history of hypertension under treatment and follow-up for
rheumatoid arthritis presented to the clinic with chronic constipation associated with rectal
syndrome.

A recto sigmoidoscopy revealed a polypoid mass measuring 45 mm, located 3 cm from the anal
margin, palpable on digital rectal examination, soft and mobile. Histopathological analysis of the
biopsies confirmed a well-differentiated rectal adenocarcinoma.

Pelvic MRI showed a tissue thickening in the mid-rectum measuring 20 mm, extending over 34
mm, with slight infiltration of the mesorectum, more pronounced on the left side, remaining 3 cm
from the anal margin. Bilateral renal ectopia in a pelvic position was noted, without dilation of
the excretory cavities.

CT scan of the thorax, abdomen, and pelvis (TAP) as part of the staging workup revealed a right
mesorectal lymph node without secondary lesions, along with bilateral renal ectopia in a pelvic
position and no dilation of the excretory cavities.

Analysis of the vascularization of the two ectopic kidneys showed the following (figure 1)

o The right renal artery arises from the internal aspect of the right iliac artery, giving off three
segmental branches.

e The venous drainage of the right kidney is achieved through two segmental veins (superior
and inferior), which drain into the left common iliac vein and the right internal iliac vein,
respectively.

« The left renal artery originates from the anterolateral aspect of the terminal aorta, 7 mm from
the aortic bifurcation.

« The left kidney receives a superior polar branch from the right renal artery.

e The venous drainage of the left kidney is accomplished through two segmental veins (superior
and inferior), which drain into the inferior vena cava and the left common iliac vein,
respectively.
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Figure 1: Study of the vascularization of the two ectopic kidneys
A: origin of right renal artery.
B: origin of left renal artery.
C: polar left superior renal artery from right renal artery.
D, E, F, G: other views of vascularization.

The patient's case was discussed in a Multidisciplinary Team Meeting, and the tumor was
classified as T3N1MO. Given the ectopic position of the kidneys, chemotherapy alone was
decided upon to avoid the nephrotoxicity associated with radiotherapy. Five sessions of
chemotherapy were administered.

The patient underwent surgery under general anesthesia using a laparoscopic approach. After
creating a pneumoperitoneum with a Veress needle at a pressure of 12 mmHg, the exploration
revealed no peritoneal carcinomatosis nodules or liver metastases. However, a small amount of
ascitic fluid was noted and collected for cytological analysis.

The two ectopic kidneys were also identified in a pelvic position (Figure 2).

sigmoid Uterus
4

Figure 2: Laparoscopic exploration of the pelvis
RK: Right Kidney; LK: Left Kidney

The procedure began with a medial approach to the sigmoid mesocolon after identifying the
promontory. A careful dissection was performed, taking into account the position of the left
kidney, its vascular pedicle, and the left ureter. (figure 3, 4)
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Figure 3: Medial approach to the sigmoid mesocolon

Figure 4: Left colo parietal detachment

A proctectomy with total mesorectal excision (TME) was performed, staying close to the rectal
wall. Control of the inferior mesenteric pedicle was achieved through high ligation after

identifying and locating the origins of the renal arteries, particularly the left renal artery. (figure
5)
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Antere thaque commune gauche

Figure 5: Aspect of the kidney after release of the sigmoid colon and its mesentery.

The rectum was transected 2 cm below the lower pole of the tumor using a linear mechanical
stapler. The specimen was exteriorized through a mini Pfannenstiel incision, and the colon was
transected with placement of the anvil of the circular stapler. The procedure then returned to
laparoscopy, and a low colorectal anastomosis was performed using a 29 mm circular stapler,
with a negative air leak test confirming its integrity. (figure 6).

The operation was completed with pelvic drainage, complete exsufflation, and closure of the
trocar sites.

Figure 6: Low colorectal anastomosis
performed using a circular stapler.
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The postoperative course was uneventful, with a favorable clinical outcome. Bowel transit
resumed, and the drain was removed on postoperative day 3. Oral feeding was initiated on day 2,
and the CRP levels showed a declining trend from day 2 to day 4. The patient was discharged on
postoperative day 7.

3. Discussion:

The position of the pelvic kidney varies from the iliolumbar area, in the iliac fossa, and over the
sacrum to below the pelvic brim [1]. The left-sided kidneys are slightly higher than those on the
right. [2]. Renal ectopia is a rare anatomical condition, occurring in approximately 1 in 2,100
cases [3,4], and involves various vascular and urinary variations that make surgical approaches
challenging and risky. The incidence of bilateral renal ectopia associated with rectal cancer is
extremely rare, necessitating a patient-tailored approach and requiring collaboration among
digestive surgeons, urologists, vascular surgeons, radiologists, oncologists, and radiation
therapists.

Preoperatively, a CT scan is essential to study the possible anatomical variations, including the
location of the ectopic kidneys, the type of ectopia, and the origins of the renal arteries and veins.
The emergence of renal arteries has been classified into several categories: modal position,
suprarenal aorta, infrarenal aorta, aortic bifurcation, common iliac artery/vein, iliac bifurcation,
internal iliac artery/vein, and external iliac artery/vein [5]. Ectopic kidneys have been classified
according to the most common combinations of arterial and venous origins [5]. The standard
treatment for mid and low-rectal cancer beyond stage Il follows established protocols for
neoadjuvant therapy, which typically involves radiation (25 to 50 Gy) combined with
chemotherapy [6].

The pelvic ectopic position of the kidneys exposes them to the toxic effects of radiotherapy.
Indeed, radiation can cause significant renal toxicity if the dose exceeds 20 Gy for both kidneys.
Beyond this dose, end-stage renal failure may develop due to glomerular and juxtaglomerular
damage [7]. Alternatives to renal irradiation are limited. Renal transposition has been proposed
but remains technically complex and is associated with significant potential morbidity and
mortality [8]. Reducing pelvic radiation doses is possible but risks compromising efficacy
compared to chemotherapy alone.

The surgical management of rectal cancer in the presence of bilateral renal ectopia presents
several technical and strategic challenges. The restricted anatomical space and altered pelvic
relationships increase the risk of vascular and urinary injuries during dissection. Careful
dissection and prior anatomical mapping are essential to accurately identify the renal pedicles
and ureters, which is crucial to prevent irreversible damage that could compromise renal function
[7]. The management must be multidisciplinary, involving close collaboration among surgeons,
radiologists, and anesthesiologists.
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Although laparoscopy provides excellent visualization of the pelvis, anatomical variations can
complicate typically standardized procedures, necessitating technical adaptations, particularly
during rectal dissection and colorectal anastomosis, sometimes requiring conversion to
laparotomy [3, 4]. Patients with renal anomalies may have a significant risk of postoperative
urinary or infectious complications, requiring enhanced monitoring and preventive management.

4. Conclusion:

The surgical management of rectal cancer in the context of bilateral renal ectopia represents a
rare but significant challenge, requiring meticulous preparation and multidisciplinary expertise.
This case highlights the crucial importance of preoperative imaging for accurate mapping of
anatomical variations and surgical planning.

Preserving renal function, mastering dissection techniques, and adapting therapeutic strategies,
such as excluding radiotherapy, are key steps to optimize outcomes.

This report also underscores the feasibility and safety of a well-executed laparoscopic approach
in an atypical anatomical context.

Finally, it emphasizes the necessity of multidisciplinary collaboration to ensure individualized
and effective management of patients with complex congenital anomalies.
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