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Abstract
We present the case of a 38-year-old female with a locally advanced recto-sigmoid adenocarcinoma. Pre-

operative CT scan showed that the tumour is closely related to the left psoas muscle, with total encasement of the 
left ureter, causing Grade II left sided hydronephrosis. Exploration was done, and an extended left hemicolectomy, 
with en-bloc resection of a segment of about 6 cm from the left ureter was performed. After trying to approximate 
both cut ends, it was clear from the start that they will not reach, and a bridge would be needed to reconstruct the 
ureter. 
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Introduction
The typical way we would previously repair this defect was with 

an ileal loop [1] interposition between both ends, however I thought 
that would be quite aggressive, and was looking around for a simpler 
option. After careful inspection of the abdomen, I noticed the patient 
to have a relatively long appendix [2], but more importantly, a long 
mesoappendix. After testing to see if the appendix would reach, and it 
appeared it would, the decision was taken. We will use the appendix 
to reconstruct the left ureter [3]. The appendicular base was ligated 
and divided from the caecum, and the mesoappendix was stretched, 
with meticulous dissection and care not to injure or harm the ever so 
sensitive appendicular artery and vein, reaching the area in question. The 
appendicular tip was the cut-off, transforming it into a pedicled tube, 
almost the exact same size and diameter as the ureter. After insertion 
of a double-J ureteric catheter, the end-to-end anastomosis between the 
appendix and the ureter was performed using PDS 4/0 sutures. Between 
4-5 interrupted sutures were used for each of the 2 ends. A single layer 
of vicryl 3/0 interrupted sutures was used to suture the colon, and 2 tube 
drains were placed, and the abdomen was closed after haemostasis [4].

Case Study
We present the case of a 38-year-old female with a locally advanced 

sigmoid adenocarcinoma that complained from repeated attacks of 
bleeding per rectum through the course of two months [5].

An abdominopelvic US done revealed left mild hydronephrosis with 
dilated upper segment of the left ureter, and a left ovarian simple cyst, 
measuring 3 × 2.5 cm. Further investigation with a CT of the abdomen 
and pelvis with oral and IV contrast was done. Findings of the CT were 
a long segment of tumoral wall thickening involving the distal part 
of the descending colon and the proximal part of the sigmoid colon, 
measuring approximately 87 mm in length, and grade II hydronephrosis 
of the left kidney. The tumor invaded beyond the serosa of the colon 
into the left psoas major muscle and the left ureter (Figure 1). This 
entailed colonoscopy examination, which revealed a large polypoidal 
lesion in the distal descending colon, of which multiple biopsies were 
taken. Histopathological examination of the biopsies revealed ulceration 
and chronic inflammation, but could not rule out malignancy, due to 
the presence of an ulcerated large polypoidal mass [6]. Preoperatively, 
a complete blood count, coagulation profile, liver functions and U&E 
were done, all of which were within normal ranges.

The patient was explored through a midline laparotomy. Upon 
exploration, a mass was found in the distal descending colon, invading 
a segment of the left ureter of about 5 centimeters –at about the 
junction between its proximal two-thirds and distal one-third- and 
the adjacent part of the left psoas major muscle, together with the left 
ovary. Operation proceeded in the form of left hemicolectomy [7], 
en bloc with the invaded segment of the left ureter and the adjacent 
psoas muscle, and left salpingo-oophorectomy. End-to-end colo-colic 
primary anastomosis was performed to restore bowel continuity, using 
continuous 3/0 vicryl sutures for the first layer, reinforced by a second 
layer of interrupted inverting Lambert’s sutures.

The next important step was addressing the resultant ureteric 
defect, which was about 6 centimeters. It was clear intraoperative that a 
primary anastomosis would not be feasible. Traditionally, an ileal loop 
interposition graft would be used as a conduit to repair such a defect. 
However, the patient had a relatively long appendix and mesoappendix 
(Figure 2), and so a decision to use the appendix for ureteric 
reconstruction was taken. The base of the appendix was separated from 
the cecum, and the stump buried using the regular vicryl 3/0 purse-
string suture, as in normal appendectomy operations [8]. The appendix 
was left attached to the mesoappendix to preserve its blood supply 
through the appendicular artery and vein, and mobilization of the 
proximal part of the ascending colon was done, transposing the cecum 
with the appendix towards the left ureter. The appendicular tip was then 
cut off, transforming it into a pedicled tube, almost the exact same size 
and diameter as the ureter. A cannula was inserted in its lumen, and 
careful and repeated irrigation was performed using normal saline. 
Anastomosing the end that corresponds to the appendicular tip to the 
proximal end of the ureter –as it anatomically should- was not settling 
well, since the end corresponding to the base of the appendix would 
not reach the distal ureteric segment in the pelvis. So, the appendix was 
flipped -with care not to twist its pedicle- in such a manner, that the tip 
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would be reaching down, thus making it easier to anastomose it to the 
distal ureteric segment, and the base of the appendix would be directed 

upwards to anastomose it to the proximal ureteric segment (Figure 
3). After making sure that the blood supply was still intact, and the 

Figure 1: CT showing local extension of the tumor.

Figure 2: Intra-operative picture of long appendix and mesoappendix.
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Figure 3: Making sure that the pedicle hasn’t been compromised from the twist.

appendix was still viable, with no compromise of its blood supply 
- which was facilitated by the cecal mobilization, the anastomosis 
was begun. A 6/26 double-J ureteric catheter [9] was inserted 
into the proximal ureteric segment, and through the reversed 
appendix, into the distal ureteric segment, to avoid postoperative 
stricture in the anastomotic sites (Figure 4). The appendix 
was then anastomosed to the ureter, end-to-end on both sides, 
using 5 interrupted PDS 5/0 sutures for each end. Hemostasis 
was ensured, and two 18-Fr tube drains were inserted, and the 
abdomen was then closed in layers.

The patient passed a very smooth post-operative course and was 
discharged on the 5th post-operative day in good general health. We did 
an angiography, and a CT urography [10] about 2 weeks after, to make 
sure that there were no problems encountered, and all the routine post-
operative images and blood works were in order (Figure 5).

Results
The results of ureteral replacement with ileum are difficult 

to assess because this form of surgery is not standardized, and 
patient selection varies considerably between the different series. 
Furthermore, the objective goals of the procedure are not clearly 
defined. The values of BUN or serum creatinine that have been 
reported in some series are probably not sufficient to define 
the outcome in patients with bilateral kidneys. Dilation of the 
upper urinary tract is another parameter used in the literature. 
However, it is difficult to discriminate between persistent 
dilation despite reduction of ureteral obstruction and those cases 
in which dilation persists as a result of obstruction and/or reflux 

after surgery. To date, no reports including diuretic isotope 
scintigraphy have been published.

Discussion and Conclusion
Partial or complete ureteral replacement remains a challenge for 

the urologist. The maintenance of kidney function is the primary goal 
of this procedure. The crucial problem with ureteral replacement is that 
in most cases several surgical procedures and frequently radiotherapy 
have been performed beforehand, and kidney function is usually 
already impaired at the time of intervention. Therefore, standardized 
recommendations may not be applicable, and the approach must be 
tailored according to the individual situation.

Several ureteral substitutes have been proposed, including blood 
vessels, fallopian tubes, and the appendix. Nevertheless, all these 
tissues or organs and the corresponding procedures are correlated 
with a significant morbidity, including recurrent infection, stone, 
or stricture formation, with a worsening of kidney function in many 
patients. Because larger series have rarely been reported, the results and 
morbidity of the various procedures differ significantly.

In the few studies with long-term results, a favorable outcome has 
been reported in up to 85% of the cases. This does not include patients 
with impaired renal function with serum creatinine levels greater 
than 2.0 mg/dl. In this population, fewer than 50% will benefit from 
ureteral replacement. In summary, ureteral replacement with ileum is 
a feasible technique that carries considerable perioperative and long-
term morbidity and should therefore be considered only as a second-
line treatment in selected patients.
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Figure 4: Insertion of the double J catheter.

Figure 5: CT angiography showing appendicular artery diverging to the left, with the appendix clearly showing, and the double J in place.
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