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ABSTRACT 

Embalmed cadavers were dissected as a part of medical undergraduate curriculum; any Unusual or 

Rare variations/ congenital anomalies were noted and photographed. Rare Duplication of Ureters – Left 

showing Two Divisions and Right showing Four Divisions with Anomalous Right Kidney were noted. 

Varieties of congenital Anomalies associated with ureters are of importance to surgeons, Urologist and 

Gynecologists. Knowing common and rare variations of normal Anatomy helps to avoid undue 

complications during surgical procedure. Knowledge of Rare variations/congenital anomalies helps to 

understand the development of the particular structure better including their molecular regulations. 
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INTRODUCTION 

Duplication of ureter results from early splitting 

of the ureteric bud (Sadler
1
 2006, Moore

2
 2008, 

Schoenwolf
3
 2009).Incidence of duplex ureters, 

that is two ureters on one side, is 1 in 125 

individuals (Standring
4
 2005) where as incidence 

of the same bilaterally is 1 in 800 individuals 

(Standring
4
 2005).Varieties of congenital 

Anomalies associated with ureter are of 

importance to surgeons, Urologist and 

Gynecologists. Knowing common and rare 

variations of normal Anatomy helps to avoid 

undue complications during surgical procedure. 

Also knowledge of congenital anomalies helps to 

understand the development of the particular 

structure better. 

 

 

MATERIALS AND METHODS 

20 embalmed cadavers (cadavers were embalmed 

using standard embalming fluid containing 

formalin by gravity method and stored in 

formalin tanks) were dissected as a part of 

medical undergraduate curriculum in the 

dissection hall which is well ventilated and well 

illuminated. 

Conventional dissection methods using usual 

dissection instruments (scalpel, forceps, and 

scissors) were used following instructions of 

dissection manual (Romanes
5 

2004) layer by 

layer under daylight. 

Any unusual or rare variations/anomalies of the 

urinary system were noted and studied in detail. 

Blunt dissection was employed once rare 

variations/anomalies were detected in order to 

avoid any damage to the structures. Finally the 
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dissected viscera were photographed using Kodak 

digital Camera 8.2 Megapixels in both anterior 

and posterior views. 

 

OBSERVATIONS AND RESULTS 

During cadaveric dissection interesting and rare 

duplication of ureters on both the right and left 

side were noted in a male cadaver aged around 

60years. (Fig. 3 & 4).The right ureter showed 4 

divisions which were partial since all the 4 

divisions united soon (Fig. 1&2). Also the right 

kidney was much smaller in size compared to the 

left and was only one third -1/3
rd

 the size of a 

normal kidney (Fig. 3 & 4). The left ureter 

showed 2 divisions which were once again partial 

as they united after some distance. Both the right 

and left ureters opened normally in to urinary 

bladder. 

 

DISCUSSION  

The ureteric bud develops from the mesonephric 

duct very close to its entry in to cloaca (Sadler
1
 

2006, Moore
2
 2008, Schoenwolf

3
 2009, 

Standring
4
 2005). Ureteric bud further develops 

in to the collecting system and metanephric tissue 

cap surrounding the ureteric bud develops in to 

the excretory system. Duplication of ureter results 

from early splitting of the ureteric bud (Sadler
1
 

2006, Moore
2
 2008, Schoenwolf

3
 2009). 

Incidence of duplex ureters that is two ureters on 

one side is 1 in 125 individuals (Standring
4
 2005) 

where as incidence of the same bilaterally is 1 in 

800 individuals (Standring
4
 2005). Partial 

duplication of ureters is where the duplicated 

ureters unite and open as a single structure in to 

the urinary bladder (Sadler
1
 2006). Complete 

duplications are where the duplicated ureters 

open separately/independently in to the urinary 

bladder (Sadler
1
 2006). Many genes are involved 

in the differentiation of kidney .One of the 

important Genes Involved in the Differentiation 

of the kidney –WT1 expressed by the 

mesenchyme surrounding the ureteric bud that is 

metanephric tissue caps enables it to respond to 

induction by the ureteric bud (Sadler
1
 2006).  Due 

to defect in the WT1 Transcription factor the 

metanephric tissue cap surrounding the ureteric 

bud has failed to respond to the induction by the 

ureteric bud. As a result on the right side the 

metanephric blastema has not developed 

completely resulting in anomalous or under 

developed right kidney. The 4 divisions of the 

ureter on the right side which unite shortly after 

some distance from the kidney could be the major 

and minor calyces, uniting to form the renal 

pelvis lying outside and at a lower level than the 

normal location due to underdeveloped or 

anomalous right kidney. 

 

CONCLUSION 

Rare duplication of ureter – Left showing two 

divisions and right ureter 4 divisions with 

anomalous right kidney. Due to defect in the 

WT1 Transcription factor the metanephric tissue 

cap surrounding the ureteric bud has failed to 

respond to the induction by the ureteric bud. As a 

result on the right side the metanephric blastema 

has not developed completely resulting in 

anomalous or under developed right kidney. The 

4 divisions of the ureter on the right side which 

unite shortly after some distance from the kidney 

could be the major and minor calyces, uniting to 

form the renal pelvis lying outside and at a lower 

level than the normal location due to 

underdeveloped or anomalous right kidney. 

Different Varieties of congenital Anomalies 

associated with ureters are of importance to 

surgeons, Urologist and Gynecologists. Knowing 

common and rare variations of normal Anatomy 

helps to avoid undue complications during 

surgical procedure. Also knowledge of congenital 

anomalies helps to understand the development 

of the particular structure better including their 

molecular regulations. 
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ILLUSTRATIONS 

Figure 1: Anterior View - Right ureter showing 4 divisions 
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Figure 2: Anterior View - Right ureter showing 4 divisions 

 
 

 

Figure 3: Anterior View - Left ureter showing 2 divisions Right Ureter Showing 4 divisions 
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Figure 4: Posterior view 

 
 

 

 


