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 A duplicated collecting system, characterized by the presence of two 

separate pelvicalyceal systems within a single kidney, is a rare 
congenital anomaly. Surgical intervention, such as open 

heminephrectomy, is often required in cases where complications 

arise, including recurrent infections, significant obstruction, or reflux. 

We report the case of a 29-year-old female who presented with 

recurrent urinary tract infections and flank pain with reflux. Imaging 

studies revealed a duplicated collecting system on the right side with 
significantly poor functioning upper moiety while preserving the 

healthy lower moiety. The patient tolerated the procedure well, with 

no intraoperative complications. Postoperative recovery was 

uneventful, and follow-up imaging confirmed the successful removal 

of the affected renal segment. The patient remained symptom-free at 
the two-month follow-up. Open heminephrectomy remains a viable 

surgical option for managing a symptomatic duplicated collecting 

system. 

 

Introduction 
Duplex anomalies of the urinary tract are a common finding in girls with urinary tract infections. A duplex 
anomaly occurred in one of 12 patients (8% of the total group with urinary tract infection )1(. The duplex 

system could co-exist with other defects. Obstruction in the collecting system, urinary tract calculus, 

ureterocele, and vesicoureteral reflux can all complicate the duplex ureter (2). Duplex systems may have a 

broad spectrum of clinical presentations and significance. CDS may be associated with VUR, or may be 

ectopic or subtended by an ectopic ureterocele (3).    
The imaging diagnosis of an abnormal duplex collecting system is usually straightforward and depends on 

demonstrating either the abnormal upper moiety (directly with sonography or indirectly with excretory 

urography or both) or the lower moiety (4). Many patients with duplex kidneys are asymptomatic and have 

no impairment of renal function. Those who are of concern before birth or after delivery (postnatal) usually 

have complications related to abnormal implantation of one or both ureters. The upper pole ureter can form 

a ureterocele within the bladder causing obstruction, resulting in little or no function of the upper pole. The 
lower pole ureter may have short intravesical segments that produce vesicoureteral reflux (VUR). Duplex 

systems that have this complication also have ultrasound (US) findings that facilitate their prenatal 

detection. Clinically significant duplication of the collecting system may manifest prenatally with 

hydronephrosis of the upper pole and dilatation of the upper polar ureter, hydronephrosis of the lower pole, 

or ureterocele within the bladder (5). Management is carried out based on the symptoms experienced by the 
patient and by looking at kidney function. If symptoms such as urinary tract obstruction are not found and 

kidney function is normal, then surgical management is not necessary (6). As for whether surgery is needed, 

it can be through urethrectomy or superior polus heminephrectomy (7). 

 

Case report 

The patient is a 29-year-old female presenting with intermittent right-sided flank pain described as dull, 
aching, and occasionally sharp, which worsens during UTI episodes, prolonged sitting, and physical activity. 

She reports frequent urination (polyuria), urgency to urinate, and painful urination (dysuria). Her medical 

history includes ureteral reimplantation for an ectopic ureter position, with no known allergies or significant 

family history of renal or urological conditions. On physical examination, she appears well nourished, alert, 

and oriented, with normal vital signs. Abdominal examination reveals tenderness over the right 
costovertebral angle (CVA) without rebound tenderness or palpable renal masses, and dullness to percussion 

over the left CVA. CT scan (Abdomen/Pelvis). Figure 1 shows a double collecting system in the right kidney. 

Identified hydroureter in the proximal part of the right ureter and demonstrated two moieties (upper and 

lower) on the right-side Pyelogram. Figure 2 indicates that the function of both the right and left kidneys 
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was within normal limits. The right kidney showed depression inferiorly due to the suspected cyst on the 
upper pole of the right kidney. Confirmed that the bladder emptying function is within normal limits. 

Operation report: Place a double-J stent prior to incision. Clear the kidney of its fat and dissect the renal 

hilum. Administer mannitol and furosemide. Identify the major branches of the renal artery. Clamp the 

renal artery. Use blunt and sharp dissection to remove the upper moiety from the (Figure 3) kidney. Clamp 

and ligate large vessels and the collecting system prior to dividing them. Place figure-of-eight sutures on 

large bleeding vessels, then unclamp the artery. Close the collecting system using a running 4-0 or 5-0 
absorbable suture, ensuring the ureteral stent is in good position and not entrapped by suturing. Close the 

capsular defect using a horizontal mattress sewn over pledgets with 2-0 absorbable sutureWrap the renal 

remnant with perirenal fat. Place a closed suction drain in the pararenal space prior to closing the fasciae. 

The patient was moving and tolerated the surgery well at the first post-operative day, indicating a favorable 

recovery 

 
Figure 1. CT Scan (Abdomen/Pelvis) showed a double collecting system in the right kidney. 

Identified a hydroureter in the proximal part of the right ureter 

 

 
Figure 2. Demonstrated two moieties (upper and lower) on the right side. Intravenous Pyelogram 

 

 
Figure 3. The removed upper moiety 
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Discussion 

A duplex collecting system, also known as a duplicated collecting system, is a congenital anomaly 

characterized by the presence of two separate drainage systems within a single kidney. This anomaly can 

range from a partial duplication, where the two systems merge before reaching the bladder, to a complete 

duplication, where each system has its ureter that drains independently into the bladder (8). During fetal 

development, a single ureteric bud arises from the primitive mesonephric (Wolffian) duct and induces the 
formation of the kidney. In cases of duplex collecting systems, multiple ureteric buds form, leading to the 

development of separate drainage systems. The exact mechanisms behind this anomaly are not fully 

understood, but overexpression of certain signaling pathways, such as the glial cell-derived neurotrophic 

factor (GDNF)-RET pathway, has been implicated (9). The incidence of renal scarring was significantly higher 

in children with duplex systems than in children with single systems. Children with duplex systems are 
twice as likely to get renal scarring as their counterparts with single systems (53 vs. 25%). Renal scarring 

was found more often in male than in female patients with duplex systems (14). Most duplex collecting 

systems are asymptomatic and are often discovered incidentally during imaging studies for other reasons. 

However, when symptoms do occur, they can include urinary tract infections, vesicoureteral reflux (VUR), 

incontinence, ureterocele, or obstructive uropathy. In severe cases, hydronephrosis can develop, leading to 

flank discomfort or a palpable mass (10). Heminephrectomy is a surgical procedure that involves the removal 
of a part of the kidney. This surgery is typically performed when one part of the kidney is not functioning 

properly or is causing significant health issues. In the context of a duplex collecting system, 

heminephrectomy is often used to remove the non-functioning or poorly functioning moiety (section) of the 

kidney (11). The primary indications for heminephrectomy in patients with a duplex collecting system 

include recurrent UTIs, significant VUR, and obstructive uropathy (12). Heminephrectomy can be performed 
using various surgical techniques, including open surgery, laparoscopic surgery, and robot-assisted surgery. 

Laparoscopic heminephrectomy is increasingly preferred due to its minimally invasive nature, which results 

in shorter recovery times and less postoperative pain (13). The outcomes of heminephrectomy for duplex 

collecting systems are generally positive. Studies have shown that the majority of patients experience 

complete resolution of symptoms following the surgery (12).  

There is a spectrum of acute presentations and management strategies in adult patients with duplex 
collecting systems. The majority of patients presenting with obstruction and infection are managed 

surgically with hemi-nephrectomy; stable patients who present with less extensive anomalies were managed 

conservatively or with ureteral dilatation or deroofing (15)  heminephrectomy for duplex kidneys in adults, 

the procedure is associated with complete resolution of symptoms in most patients with a low risk of 

complications (16,17) post-operatively, most patients recover well, and the length of stay in hospital is 
modest. Rarely, patients develop post-operative urinoma, or a decline in function of the remaining moiety 

which may necessitate further intervention (18,16). There was a significant decrease in renal function as 

assessed by nuclear renography in 8% of patients following heminephrectomy (19). Heminephrectomy is the 

standard mode of treatment for the dilated, poorly functioning, or nonfunctioning moiety of the duplex 

kidney at our institution. The procedure has few complications, although in 8% of patients there is a 

significant decrease and in 51% a small decrease in function in the remaining moiety following surgery (19). 
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خدد،دياوزاحاةك،ديااز ّلااً، دا ااك.،دا اظ ومازياو ج دا ام اياو ّ ازدواز اظاد اازجميع، اازج يايمع،باجودوواظاد مناملين ددكناجكاك،ديازدو نازجمدّاحازراز ،ااملدحايُعد

ودّيّاناازلز ادّزوازج اد ًين تيااذ ااالاجتازلجمي ج تيازومااملاناازلظ خدااميا ااازد لتيازجها اياا ،ي ام متج عياظُ كغاًنا  جيازمانلاسدمص د ناظ دلازجاك،يازوينموضاا

سدد ا29  كغامنازجععاا وددينتاومز ةددالام ازمتج عياة ادد جتازج وج،ياانفيااازص  تيازجم ددويااًناادوواظا ااتجع، امااماًك اً ما اً ظتامنازجمي ج تياممااملااازو

ادد ًين تي اّزااوانانيام ادديازددازااد، اددينك،يااع كتازواي سدداميازرباازج خددعلاة فيااانوزاازرباازجعكويام ازدين عاًك ا نثل اازراز يياة ناازر ظبازلأيمنام ا

ةددومازوم جعياح ضاادزجيازرباازجاكويازو سددمعاتيا ددياينياياحازجمع ااجعّازراز ياه وئا ااانةّتيا اددياا ج،يامنازلأًازفااا لملازوم جعيازجهاز  دد  ياعكتازواي

 .زسمص  ناظ لازجاك،يازوينموضاا، مازاداز ،ا ا ع جً ادوزملاظا اازجميع، ازواامازو حو اجأًازف
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