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Abstract: 
 One of the rarest anomalies of the renal collecting system is ureteral triplication along with the presence of a 

complex ureteral cyst. We describe an unusual case of a 37-year-old man who presented with fever and abdominal 

pain. Computed tomography urography (CTU) revealed triplication of the ureter in association with renal ectopia and a 

ureteral cyst which was complicated by calculi formation. Following treatment with antibiotics, the patient was managed 

by open ureterolithotomy with resection of the ureteral cyst and tailoring of the ureter.
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Introduction
 The most prevalent congenital anomalies are those 

involving the urinary tract. Triplication is a rarer occurrence, 

while duplication of the upper urinary tract is commonly 

encountered1. This condition is frequently accompanied 

with other urinary tract abnormalities. A review of the 

literature revealed that just around one hundred instances 

of ureteral triplication had been documented globally2. 

Urinary tract infections, incontinence, or discomfort may 

be caused by a triplicate ureter; however, this abnormality 

is typically asymptomatic. The most frequent abnormality 

coexisting with ureteral triplication is ureteral duplication 

in the contralateral collecting system, followed by ureteral 

ectopia and renal dysplasia3. Various treatment options of 

this abnormality vary from conservative management to 

reconstructive surgery4.
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 We report a rare case of renal ectopia with ureteral 

triplication which drained into a ureteral cyst and was 

complicated by calculi formation and inflammatory changes. 

This case was managed with an open ureterolithotomy with 

resection of the ureteric cyst and tailoring of the ureter.

Case report
 A 37-year-old male presented to the surgical 

outpatient department with complaints of right lower 

abdominal pain and fever for one month. The pain in the 

right lower abdomen was intermittent, and dull. His fever 

was low-grade, intermittent, and not accompanied with 

chills. He did not have hypertension or diabetes. His vitals 

at presentation were blood pressure 110/76 mmHg, pulse 

80/min, respiratory rate 15/min and temperature 99.3 oF. 

The physical exam revealed tenderness in the right lumbar 

and umbilical areas. The hematological parameters were 

hemoglobin 12.6 gm/dL, white blood cells 15,200/µL, urea 

27 mg/dL, creatinine 0.9 mg/dL and total billirubin 0.9 mg/

dL. A urine culture revealed the growth of Escherichia coli. 

 An abdominal ultrasound revealed that the right 

kidney was in the umbilical region in a right paramidline 

location with the hilum directed laterally. Two calculi 

measuring 2.2 cm and 1.9 cm were noted in the proximal 

ureter with several small calculi noted in the distal ureter. 

The left kidney was normal. The patient was further 

evaluated by computed tomography urography (CTU) which 

confirmed the abdominal ultrasound findings. Additionally, 

three separate ureters were noted arising from the calyces 

of the right kidney draining in a fusiform dilatation of the 

proximal ureter measuring 4.9x2.5 cm, suggestive of a 

proximal ureteral cyst (Figure 1). Two large calculi were 

Figure 1 (A) A volume rendered reconstruction image of the computed tomography urography (CTU) showing three 

 ureters arising from the right kidney and draining into a proximal ureteric cyst (green arrow). A distal monoureter 

 is seen arising from the ureteric cyst. (B) A maximum intensity projection image of the CTU in the excretory 

 phase showing two large calculi within the ureteral cyst (blue arrow) and multiple small calculi within the distal 

 monoureter (arrowheads).
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Figure 2 (A) An oblique coronal reconstruction image of the computed tomography urography in the nephrogenic phase 

 showing enhancement of the walls of the ureteral cyst (arrowhead) along with adjacent areas of fat stranding 

 suggestive of inflammatory changes. (B) Gross specimens of two large extracted calculi and multiple smaller 

 distal ureteric calculi.

noted within the ureteral cyst. These calculi were smaller 

than the maximum diameter of the cystic dilatation. A distal 

monoureter was noted arising from the ureteral cyst and the 

cystic-distal ureteric junction was non-obstructed. The distal 

ureter was studded with multiple small calculi. The collecting 

system of the right kidney was not dilated. The walls of 

the proximal ureteral cyst demonstrated enhancement after 

contrast administration with associated adjacent areas of fat 

stranding suggestive of ongoing inflammation (Figure 2A). 

Both kidneys demonstrated prompt uptake and excretion 

of intravenous contrast.

 The patient was initially stabilized with a course 

of antibiotics. He subsequently underwent an open 

ureterolithotomy with resection of the ureteral cyst and 

reconstruction of the ureter. The ureteral cyst was incised 

and the calculi evacuated. The patch around the three 

openings of the proximal ureters was anastomosed with the 

patch around the single distal ureter and the cyst between 

them was resected. Two large calculi were evacuated from 

the ureteric cyst and multiple calculi from the distal ureter 

(Figure 2B). Complete evacuation of the distal ureteric 

calculi was confirmed by an intraoperative ureterogram. A 

double-J catheter was placed in situ. Postoperatively, the 

patient had an uneventful recovery with complete relief of his 

symptoms. A urine culture showed no growth on follow up 

and the patient was doing well 4 months after the surgery.

 

Discussion
 A triplicate ureter is an uncommon congenital urinary 

system malformation that arises from the Wolffian duct 

during the fifth week of embryological development. After 

four weeks of development, the distal section of the Wolffian 

duct gives rise to the ureteral bud. During the 6th to 8th 

weeks of development, the distal end develops into the renal 
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pelvis and the calyceal system after growing dorsally and 

then cranially, coming into contact with the metanephros. 

In a triplicate ureter, three ureteral buds emerge separately 

from the mesonephric duct or one or more ureteral buds 

split early to unite with the metanephros5.

 Ureteral triplication is usually asymptomatic, 

although it can cause renal colic, urine incontinence or 

recurrent urinary tract infection episodes and deranged 

kidney function. Contralateral duplications, ectopic ureteric 

insertion, renal dysplasia, and vesicoureteral reflux are all 

frequent urological malformations associated with triplicate 

ureter4,5. Recurrent urinary infections can be associated with 

any ureteral abnormality6. In our case, the patient had a 

fever and inflammatory changes were noted in the ureteral 

cyst on imaging.

 Ureteric triplication was classified into four types by 

Smith in 1946. Type 1, complete triplicate ureters (35% of 

cases). Type 2- two ureters out of the three join on their 

way to the urinary bladder and two openings are present 

in the urinary bladder (21% of cases). Type 3, trifid ureters 

that join together and drain through a single opening in the 

bladder (31% of cases), and type 4, double ureters with 

one of the bifurcations as an inverse Y draining into three 

orifices (9% of cases). The patient in our case was Type 34.

 Ureteral cysts, which are frequently linked with a 

blind-ending ureter, are an uncommon cause of abdominal 

cystic lesions. Only 100 similar incidents have so far been 

documented. Although the exact embryological cause of 

these cysts is unknown, they may be due to the growth 

of extra ureteric buds or the inability of a ureteric bud to 

unite with the metanephros. The age of presentation is 

determined by the size of the cyst and the presence or 

absence of complications such as blockage, infection, or 

hemorrhage7.

 Any abdominal cystic lesion that is located more 

laterally instead of the usual central position should raise 

the possibility of a ureteric cyst over mesenteric cyst. 

Also, the presence of further renal or ureteric anomalies 

should increase the suspicion of the ureteral cyst. An 

intra-venous pyelogram, for example, may be beneficial in 

revealing aberrant ureteric architecture or communication 

of the ureter with the cyst7. The features of absence of 

the upstream hydronephrosis and larger size of the cyst 

as compared to the calculi favor the diagnosis of ureteral 

cyst with secondary calculi formation over calculi causing 

distension of the ureter. In the present case, the cyst was 

communicating with the ureters and apart from the ureteral 

cyst, no other ureteral dilatations were seen.

Conclusion
 A triplicate ureter with a complicated ureteral cyst 

is an extremely rare association and is usually without any 

characteristic presenting symptoms. This entity is to be 

kept as a possibility in patients with recurrent urinary tract 

infections or incontinence.
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