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Abstract

BACKGROUND

Crossed renal ectopia (CRE occurs when one kidney crosses the midline from the
primary side to the contralateral side while the ureter remains on the primary side.
Rectal cancer, one of the most common malignant tumors of the digestive tract, refers to
cancer from the dentate line to the rectosigmoid junction. The concurrent presentation

of CRE alongside rectal cancer is an uncommon clinical observation.

CASE SUMMARY
Herein, we report a 69-year-old male patient with rectal cancer who was diagnosed
with CRE via computed tomography during hospitalization. Following thorough

preoperative evaluations, the patient underwent Dixon surgery.

CONCLUSION
We performed laparoscopic radical resection of rectal cancer and adequate lymph node

removal in a patient with CRE with no postoperative discomfort.
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Core Tip: Rectal cancer is a common malignant tumor in clinical practice, and current
treatment methods mainly include surgery and chemotherapy. The occurrence of rectal
cancer in conjunction with crossed renal ectopia (CRE) is exceedingly rare. We reported

a patient with rectal cancer who underwent CRE and Dixon surgery.

INTRODUCTION

CRE involves the translocation of one kidney from its original side across the midline to
the contralateral side. Contrary to what the term might suggest, the kidneys do not
actually "cross" each other; instead, one kidney shifts to the same side as the other. Any
colon surgery for such patients must take into account possible anatomical
abnormalities, such as abnormalities in the renal vessels and variations in the position
of the ureter. For patients with CRE, in addition to ensuring an adequate resection
margin of the tumor, attention should be given to the protection of blood vessels and
nerves in the surrounding organs, and appropriate enlarged combined resection may be
performed when necessary. Consequently, conducting a thorough preoperative
assessment and formulating a meticulous surgical strategy are of paramount
importance. In Japan, Nozomu Nakai et allll reported the laparoscopic treatment of a
patient with CRE complicated with sigmoid carcinoma; however, instances of combined
laparoscopic treatment for CRE complicated by rectal cancer have yet to be
documented.

In this paper, we report a case of CRE with rectal cancer treated by laparoscopic

surgery without any postoperative complications.

CASE PRESENTATION

Chief complaints




A one-month history of frequent bowel movements and the passage of dark red bloody

stools, with no apparent cause.

History of present illness
A 69-year-old male experienced an increase in the frequency of defecation—
approximately 2-3 times/day —mainly due to no obvious cause before 1 month—dark

red stool with blood.

History of past illness
The patient had lost 10 pounds in weight in the past five months.

Personal and family history

The patient denied any family history of malignant tumors.

Physical examination

On physical examination, the vital signs were as follows: body temperature, 36.5°C;
blood pressure, 135/78 mmHg; heart rate, 74 beats/minute; and breathing, 15
breaths /minute. The abdomen was soft, no mass was palpated, and no obvious

abnormalities were found on anal examination.

Laboratory examinations
Routine laboratory tests showed no abnormal values, and evaluation of tumor markers
revealed a high level of carcinoembryonic antigen (CEA) of 10.1 ng/mL (standard value

0-3.4 ng/mL) and no other significant abnormalities.

Imaging examinations
Colonoscopy revealed a peripheral mass approximately 12 cm away from the anal
margin (Figure 1A); gastrointestinal angiography revealed space-occupying lesions in

the rectum (Figure 1B); colonoscopy revealed moderately differentiated




adenocarcinoma. Contrast-enhanced CT and MRI of the rectum suggested local
thickening of the rectum and neoplastic lesions in the middle and upper parts of the
rectum, which was considered rectal cancer (T3) (Figure 1C and D). Multiple nodules
were observed in the mesorectum, presacral fascia, and bilateral iliac vessels and were
considered metastatic lymph nodes (N+), but contrast-enhanced CT also revealed no
renal shadow in the right kidney area; additionally, no renal shadow was found in the
left lower abdomen or pelvis, and the shape of the kidney was irregular (Figure 2A and
B). Subsequently, we performed enhanced MR imaging of the abdomen and pelvis of
the patient, first, to rule out the possibility of liver metastasis that could not be detected
by CT, and second, to take a closer look at blood vessels. There was no renal shadow in
the right kidney area, and a shadow in the left abdominal or pelvic kidney was
considered. A CRE with malrotation and an abnormal internal signal was considered.
The left renal vein ran behind the abdominal aorta, suggesting posterior nutcracker

syndrome (Figure 2C).

FURTHER DIAGNOSTIC WORK-UP

The patient was diagnosed with rectal cancer (cT3N+MO0) combined with CRE and
underwent laparoscopic radical resection of rectal cancer combined with D3 Lymph
node dissection. During Toldt's space separation, a blood vessel very similar to the IMA
was found. At the time, given the patient's anatomical variations, the surgeon opted not
to dissect the blood vessel. Instead, the separation was conducted laterally and
anteriorly to Gerota's fascia, proceeding from the exterior towards the interior, and the
posterior kidney and ureter were protected during the operation. With internal and
lateral penetration, we found that the blood vessels that were not severed at the
beginning were the veins of the ectopic kidney. Then, we safely severed the IMA,
protected the hypogastric nerves on both sides, ensured a sufficient tumor resection
margin, severed the intestinal tube, and sent specimens for pathology. The remaining
descending colon and rectum were moved toward the pelvis, and the descending colon

and remaining rectum were anastomosed end to end. The operation time was 190 min,




and the blood loss volume was 20 mL. Postoperative pathological findings revealed that
the tumor was a moderately differentiated rectal ulcerative adenocarcinoma with a size
of 5 cmx3.5 cmx1.5 cm. The tumor penetrated deep myometria and reached the peri-
intestinal fat (pT3), nerve invasion and vascular cancer thrombus were visible, and no
lymph node metastasis (pN0) was observed around it, corresponding to stage pll A. The
immunohistochemical results were as follows: MLH1 (+), MSH2 (+), MSH6 (+), PMS2
(+); the ki-67 index was 80%.

FINAL DIAGNOSIS

Based on the patient's medical history, the final diagnosis was rectal cancer with CRE.

EP EATMENT

The patient was discharged from the hospital on the 7th day after surgery. Considering
the risk factors associated with neuroaggression, the patient was advised to receive

XELOX chemotherapy after surgery.

OUTCOME AND FOLLOW-UP

Currently, the follow-up patients are still alive

DISCUSSION

CRE is a rare congenital genitourinary malformation. Its reported incidence is
approximately 1 in 2000 individuals, with most cases being identified at autopsy(2.
There is a male-to-female ratio of approximately 3:2 I3l and CRE can be classified into
fusion type, nonfusion type and bilateral type. The nonconfluent type refers to an
ectopic kidney that crosses the midline but does not integrate with the normal kidney
parenchyma. The ureter of the ectopic kidney descends and crosses the midline, but the
ureter drains into the bladder in a normal position. In the fused type, the ectopic kidney
is usually fused below the normal kidney. Approximately 90% of these lesions are

fused, which is commonly observed in the left kidney to the right ectopic fusionl4l. In




the bilateral type, both kidneys are ectopic and cross the midline with the ureter to
maintain normal bladder insertion (Figure 2D). This patient rarely had a right kidney to
the left that was not fused, and some CREs can be accompanied by renal tumors, which
are more common in adults. Clear cell carcinoma is the most common histological type
and is rare in children, with the main type being Wilms tumorl5l.
CRE is usually found incidentally during the investigation of other genitourinary
problems, and approximately half of the patients experience other complications, such
as kidney stones, hydronephrosis, and frequent urinary tract infections, for which
surgical treatment may be the best choicel®l. Fortunately, none of the above symptoms
were present in this patient.
Therefore, for patients with CRE, anatomical variation increases the risk and difficulty
of colon surgery. The most important difference between the IMA and both kidneys is
the difference in treatment because, for rectal surgery, 253 Lymph nodes located at the
root of the IMA sometimes need to be dissected to ensure the quality of D3 Lymph node
dissection in rectal cancer patients. Therefore, the anatomical relationship between them
must be clarified®l. Yoshiaki Maeda et all’l reported a patient with a horseshoe kidney
with sigmoid colon cancer who benefited from preoperative 3D angiography. Because a
horseshoe kidney is usually accompanied by abnormalities in blood vessels or the
ureter, angiography helps determine the location of these structures. Alessandro Giani
et allB] performed anterior rectal resection surgery on patients with cross-fusion ectopic
kidneys using 3D laparoscopy, and 3D laparoscopy technology also provided assurance
of surgical safety. In our patient, the location of the IMA during the operation was
unclear. For safety, the lateral approach was decisively changed to ensure that there
was no wrong vessel. If necessary, open surgery may be considered to ensure a safe
radical operation.

During intestinal surgery on patients with crossed renal ectopia (CRE), it is
imperative to exercise caution to prevent injury to the ectopic kidney, ureter, renal
vessels, genital vessels, and other structures located behind the peritoneum. Typically,

the appropriate anatomical space for intervention is Toldt's space anterior to Gerota's




fascia. If the dissection is too deep, there is a risk of damaging retroperitoneal
structures, whereas if it is too superficial, it may result in tumor leakage. Additionally,
special attention should be paid to safeguarding the bilateral hypogastric nerves
adjacent to the bilateral common iliac vessels to minimize the impact on urinary and

reproductive functions.

CONCLUSION

We recommend that patients with crossed renal ectopia (CRE) or other renal
malformations undergo a comprehensive preoperative evaluation to formulate a
detailed surgical plan, and relevant angiography should be performed if necessary

before surgical treatment in accordance with the above principles.
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