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Abstract  

 

Ureteric duplication is the most common anomaly of urinary system. It may be complete, incomplete, unilateral or 

bilateral. In the present systematic review, we searched online databases according to PRISMA method for the 

availability of literature in the form of original research articles as well as case reports describing the duplication of ureter 

in the human cadaveric dissection for the duration from January 2011 to May 2020. We include 8 original research 

articles and 14 case reports in the present study. We thoroughly discuss all these articles on the basis of unilateral or 

bilateral; complete or incomplete duplication of ureter as well as other associated abnormalities of urogenital system. 

Data compilation of all these studies show higher incidence of left incomplete ureteric duplication as compared to right 

incomplete ureteric duplication. No such difference was found for the incidence of left and right complete ureteric 

duplication. 
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INTRODUCTION 
The ureters are a pair of narrow thick walled 

muscular tube having 25-30 cm length and continuous 

superiorly with the funnel shaped renal pelvis. Each 

ureter first descends slightly medially anterior to the 

psoas major muscle. After crossing pelvic inlet, it enters 

into the pelvic cavity where it curves initially laterally 

and then medially to open into the base of urinary 

bladder [1]. Duplication of ureter is the most common 

anomaly of urinary system. It may be complete, 

incomplete, unilateral or bilateral [2]. Occurrence of 

incomplete duplication of ureter is three times more 

than the complete duplication of ureter. Incidence of 

unilateral duplication of ureter is 1 in 125 individuals 

while bilateral duplication of ureter has incidence of 1 

in 800 individuals [3]. Duplication of ureters can be 

associated with other abnormalities of kidney, renal 

vessels as well as urinary bladder [4]. Duplication of 

ureter may remain asymptomatic throughout the life. 

These cases of duplication of ureters are found only 

accidentally during routine anatomical dissection or 

during radiological investigative procedures [5, 6]. 

Duplication of ureter may cause renal calculi, urinary 

tract infections, pyelonephritis, stenosis and may get 

injured during various abdominal surgeries [7, 8].  

 

Collecting part of the urinary system develops 

from the ureteric bud and the excretory part develops 

from metanephric blastema. Ureteric bud develops as 

an outgrowth from the mesonephric ducts, penetrates 

the metanephric tissue and induce the metanephric 

blastema to form kidneys. Later the ureteric bud divides 

and gives rise to the ureter, renal pelvis, major and 

minor calyces and collecting tubules. Early divisions of 

the ureteric bud before penetrating the metanephric 

tissue give rise to bifurcated renal pelvis with 

incomplete duplication of ureter [9].  

 

The aim of the present study was to conduct 

systematic review of literature available regarding 

duplication of ureter found during cadaveric dissection 

and critically appraise the same. 

 

MATERIALS AND METHODS 
Search Strategy 

Systemic search of online databases were done 

according to PRISMA method for availability of 

literature regarding duplication of ureter in the 

cadaveric dissection for the duration from January 2011 

to May 2020 [10]. Databases included for search were 

PubMed, Medline, Research gate and Google scholar. 

In addition to all these databases, random search was 
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also done for availability of suitable literature. At first 

all the articles were searched showing the duplication of 

ureter. Slowly appropriate filters were applied during 

the search and only those articles were included in the 

study who is describing the duplication of ureter in the 

cadaveric dissection. 

 

Selecting Criteria 

The original research articles as well as case 

reports describing the duplication of ureter in the 

cadaveric dissection were included in the study. These 

articles should be published in English language from 

January 2011 to May 2020 time period. Articles 

published before January 2011 as well as articles 

published in other languages were not included in the 

present study. Studies containing radiological data as 

well as intraoperative data were not included in the 

present study. Animal based studies were also not 

included in the present study. 

 

 
Fig-1: PRISMA flow chart showing the methodology of literature search 

 

RESULTS 
Initially 6161 articles were identified through 

various database searches as well as through other 

resources. After removal of radiological and 

intraoperative articles as well as removal of duplicate 

and irrelevant articles only 47 articles were screened. 

Out of 47 articles screened, 27 articles were excluded 

with valid reasons. 2 additional articles were identified 

through manual search. Ultimately total 22 articles were 

included in the present study, out of them 8 are original 

research articles and 14 are case reports. For each of the 

articles included in the study, year and type of 

publication, number of cadavers dissected, age and sex 

of cadaver, complete or incomplete duplication of 

ureter and unilateral or bilateral duplication of ureter 

were noted down. 

 

DISCUSSION 
Duplication of ureter is due to abnormalities in 

the branching pattern of ureteric bud. In complete 

duplication of ureter, both the ureters separately open in 

the urinary bladder, while in incomplete duplication of 

ureter, duplicated ureters unite at a variable distance 

away from the kidney and only one ureteric orifice is 

seen in the urinary bladder [11]. Dinanath P et al., 

found bilateral complete duplication of ureter in 40 year 
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female cadaver. Both the ureters were seen to be 

opening in the urinary bladder separately. Upper ureter 

was opening at a lower level than the lower ureter 

which was at a higher level. The course and openings of 

ureters on both the sides were same. They found 

smaller left kidney and lobulated left kidney [12]. 

Morrow RM et al., found bilateral complete duplication 

of ureter in 40 year male cadaver. They also found a 

bilateral lower polar accessory renal arteries and a right 

accessory renal vein in the same cadaver. The lower 

polar accessory renal artery arises from abdominal 

aorta, while right accessory renal vein drain into 

inferior vena cava [13]. Prakash et al., dissected 50 

cadavers and examined for the duplication of ureter. 

They found incomplete right ureteric duplication in 56 

year old male cadaver. They also found incomplete left 

and complete right ureteric duplication in 43 year old 

male cadaver. In remaining 48 cadavers single ureters 

were present on both right and left side [14]. Kulkarni 

V et al., found bilateral incomplete duplication of upper 

ureter in 58 year male cadaver. Duplicated ureters 

rejoined opposite to ureteropelvic junction 7 cm distal 

to the renal hilum and continue downward as single 

ureter. They found contracted and granular right kidney. 

On each side, they found accessory renal artery, 

branches from abdominal aorta, supplying inferior pole 

of corresponding side of kidneys [15]. Pfoze K et al., 

found incomplete duplication of left ureter in 50 year 

male cadaver. Apart from incomplete duplication of left 

ureter, they didn’t find any associated abnormality in 

urinary system [16]. 

 

Vaidya YP et al., found incomplete 

duplication of left ureter in 43 year old male cadaver. 

Duplicated ureters were running parallel to each other, 

with laterally situated ureter starting from the lower part 

of renal pelvis and medially situated ureter starting 

from the upper part of renal pelvis. Two segments of 

ureter descended separately in the abdomen in their 

whole course and enter into pelvis. Both the segments 

join with each other about 5 cm away from the urinary 

bladder. No other gross abnormalities were detected in 

the genitourinary system [17]. Dorko et al., studied 

congenital malformations of the ureter by dissecting 30 

cadavers; 18 male and 12 female. They found 

incomplete left ureteric duplication in two cadavers; 

one in 59 year old male cadaver and one in 66 year old 

female cadaver. In 59 year old male cadaver, they found 

complete duplication of the renal pelvis also [18]. 

Kothandaraman U et al., dissected and observed 100 

kidneys for the duplication of ureter. They found 

incomplete right ureteric duplication in one kidney out 

of total 100 studied. They observed inferior segmental 

artery, branch of abdominal aorta, as inferior aberrant 

artery which crosses the duplicated ureter from the 

posterior side.[19] Kumar V et al., found a case of 

incomplete left ureteric duplication with duplicated left 

renal pelvis also. Duplicated ureters fused at the level of 

pelvic brim to form the single ureter which opens into 

left lateral angle of the base of urinary bladder. Total 

length of ureter including renal pelvis was 25 cm and 

length of duplicated region was 17 cm [20]. Mousumee 

S et al., dissected 15 adults and 65 perinatal cadavers to 

find anatomical and developmental variations of ureter. 

They found right complete ureteric duplication in one 

perinatal female cadaver and left incomplete ureteric 

duplication in another perinatal female cadaver. None 

of the 15 adult cadavers were having any ureteric 

duplication [21]. Abidu-Figueiredo M et al., found 

bilateral incomplete duplication of ureter in male 

cadaver. Both the ureters were having regular 

trajectories after fusion and enter the urinary bladder 

[22]. 

 

Deka B et al., dissected 30 formalin fixed 

human cadavers to study the cadaveric variations. In 

one cadaver they found incomplete bilateral duplication 

of ureter. In one cadaver they found right complete 

ureteric duplication and in another cadaver left 

complete ureteric duplication [23]. Ojha P et al., found 

incomplete right ureteric duplication in adult male 

cadaver. At the hilum of this right kidney two renal 

veins were seen as anterior most structure. These renal 

veins unite to form single vein just before entering into 

inferior vena cava. A single right renal artery was 

entering into the lower pole of the right kidney instead 

of normal entry via hilum. Two ureters were present 

posterior to the renal veins [24]. Choudhary U et al., 

dissected 32 cadavers (20 male and 12 female) and tried 

to find anatomical variations of kidney and ureter. They 

found incomplete right ureteric duplication in one 

cadaver and incomplete left ureteric duplication in 

another cadaver. One cadaver was having bilateral and 

two cadavers were having left unilateral lobulated 

kidneys. One cadaver was having bilateral; one cadaver 

was having left unilateral and one cadaver was having 

right unilateral accessory renal artery [25]. Kumari C et 

al., found incomplete left ureteric duplication in 63 

years old female cadaver. In the same cadaver right 

kidney was situated at abnormal higher level as 

compared to left kidney. Each kidney was supplied by 

an accessory renal artery arising from the anterior 

surface of abdominal aorta. These accessory renal 

arteries enter into the corresponding side of kidney 

from its lower pole [26]. Nagpal H et al., found 

incomplete right ureteric duplication in 60 years old 

female cadaver. Upper limb of duplicated ureter was 

having 19.5 cm length and the lower ureter was having 

17.5 cm length. Both the limbs unite just 3 cm above 

the urinary bladder and enter into the urinary bladder by 

a single orifice. There was no other associated 

congenital abnormalities of urinary system [27]. Roy M 

et al., dissected 156 cadavers (122 male and 34 female) 

and tried to find anatomical variations of ureter. They 

found left complete ureteric duplication in one cadaver. 

Remaining 155 cadavers were having single ureter on 

each side draining the kidney [28]. 

 

Kasat PA et al., dissected 90 cadavers to study 

the variations in the urogenital system. They found 
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incomplete right ureteric duplication in one cadaver and 

incomplete left ureteric duplication in another cadaver. 

Three cadavers were having bilateral and six cadavers 

were having unilateral lobulated kidneys. Three 

cadavers were having bilateral hypoplastic kidneys. 

One cadaver was having bilateral and five cadavers 

having unilateral accessory renal artery. One cadaver 

was having ectopic kidney at the level of pelvic brim 

[29]. Sudikshya KC et al., reported a case of left 

ureteric duplication in female cadaver having 60-65 

years of age. It was associated with bifurcated renal 

pelvis as well as left accessory renal artery. Right side 

renal pelvis as well as ureter was normal in structure 

[30]. Shakthi KR et al., found a case of right double 

ureter in male cadaver during routine educational 

dissection for undergraduate students. Out of these two 

ureters, one ureter draining lower pole of right kidney 

was opening in the trigone of urinary bladder from right 

side. While the ureter draining the upper pole of right 

kidney was opening into the prostatic urethra on right 

side [31]. Arumugam S et al., carefully examined 50 

kidneys retrieved from the cadavers for the presence of 

double ureter and noted down the incidence and types 

of double ureter. They found incomplete duplication of 

ureter in two right kidneys and one left kidney. In all 

these three specimens, the two limbs of double ureter 

fused at different levels to form a single ureter and open 

into the urinary bladder [32]. Raviprasanna KH et al., 

found a case of complete right ureteric duplication in 

female cadaver. Ureter draining the upper part of right 

kidney was longer and arising from the upper part of 

hilum of right kidney. Another ureter was starting from 

the lower part of hilum of right kidney [33]. 

 

CONCLUSION 
Ureteric duplication is the developmental 

abnormality affecting the genitourinary system. If we 

compile the data of all original research articles as well 

as case reports included in the present study, than the 

incidence of left incomplete ureteric duplication is 

higher as compared to incidence of right incomplete 

ureteric duplication. Chances of congenital variations of 

ureter should be kept in mind while doing any 

radiological interventional procedures, laparoscopic or 

open surgical procedures. Diagnosis of such congenital 

variations of ureter before these procedures will reduce 

the incidence of any intra operative or postoperative 

complications.  
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