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 To analyze the functional outcome of unilateral Anderson Hynes (AH) Pyeloplasty using DTPA 
renography in patients with symptomatic pelvi- ureteric junction (PUJ) obstruction.

 This study included 48 patients with PUJ-obstruction who underwent stentless 
AH pyeloplasty. Their record was analyzed for age, clinical presentation, pre and postoperative IVU and 
preoperative and postoperative DTPA renography finding. The out come of the pyeloplasty was evaluated 
by comparing preoperative and postoperative symptomatic improvement and DTPA renography split 
function result.

 The age range from 3yrs  25yrs with mean age 19.68 yrs. The  were 35 (72.9%) male and 
13(27.1%) female. The left side was involved in 31(64.58%), right side in 10(20.83%) and 7 (14.58%) 
patients had bilateral PUJ -obstruction. The predominant clinical presentation was pain in 36(75%), 
urinary tract infection in 4(8.33%), haematuria in 2(4.16%), while in 8(16.66%) patients it was an 
incidental finding. The patients were divided into 3 groups based on the renography split function. Group 
A: 20-30% function, 16 (33.33%) patients; Group B: 31-40% function, 12(25%) patients and Group C: 
>40% function, 20 (41.66%) patients. Post pyeloplasty scan revealed stable renal function in 19(39.58%) 
patients, while improvement was noticed in 21(43.75%) patients. The remaining 8(16.66%) had 
deterioration in renal function. 

 Anderson-Hynes Pyeloplasty is an effective treatment for PUJ-obstruction. 99mT-DTPA renal 
scan is an important investigation in diagnosing PUJ-obstruction and evaluating the outcome of surgical 
intervention.

 Pelvi-ureteric Junction Obstruction, Anderson Hynes Pyeloplasty, DTPA- Renogram

to re

 

.

INTRODUCTION or polyps. Secondary PUJ-obstruction results from 
injuries or distortion of PUJ as a result of 

Pelvi-ureteric Junction (PUJ) obstruction is 
iatrogenic trauma, inflammation, urolithiais and 

the most common congenital abnormality of 
even vesico ureteric (VU)-reflux or compression 1urinary tract and account for 80% of cases. The 7from aberrant lower pole vessel. PUJ-obstruction 

frequency of birth to unilateral PUJ  obstruction is 
is often associated with a number of other 21 case per 5000-8000 live births. It is more congenital anomalies including contralateral PUJ-

common on left than the right side and is more  
obstruction, VU reflux,megaureter, ureteral valves, 3common in male than in female. 8-12 ectopic kidney and horse shoe kidney  etc.

The etiology of PUJ-obstruction is primary The choice of treatment is between 4or secondary. Primary PUJ -obstruction is due to 13 watchful waiting or surgical intervention. The 
developmental anomalies of PUJ and is the indication for surgery is the severity of symptoms 
commonest cause of hydronephrosis in infant and or evidence of complication. The most popular 
children. This is either due to aperistaltic section open procedure is the Anderson Hynes 5of smooth muscles, or mucosal fold forming valve 14dismembered pyeloplasty  which can be done with 
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15 15 or without stent.or without stent. Now a days this can be done via Now a days this can be done via 
16-2016-20laparoscopy.laparoscopy.   The The other other minimally minimally invasive invasive Anderson Hynes pyeloplasty was done. The cause Anderson Hynes pyeloplasty was done. The cause 

options options are are antigrade antigrade or or retrograde retrograde of PUJ-obstruction was noted. After excision of of PUJ-obstruction was noted. After excision of 
21,22 21,22 

redundant pelvis and about 1cm of proximal ureter, redundant pelvis and about 1cm of proximal ureter, endopyelotomy,endopyelotomy, retrograde retrograde approach approach using using 
2323 the the spatulated spatulated ureter ureter was was anastamosed anastamosed to to balloon cutting catheter(acucise)balloon cutting catheter(acucise)  under fluroscopy   under fluroscopy  

24 24 dependent portion of pelvis by 4/0 vicryl suture. dependent portion of pelvis by 4/0 vicryl suture. guidance guidance and and by by the the use use of of ureteroscopy.ureteroscopy. To To 
No No stent stent or or nephrostomy nephrostomy tube tube was was used. used. A A assess the function of the kidney and the outcome assess the function of the kidney and the outcome 

  perinephric perinephric drain drain was was left left in in all all cases.cases. After After of various available treatments, the commonly used of various available treatments, the commonly used 
removal of drain the patients were discharged and removal of drain the patients were discharged and and and comparatively comparatively cheap cheap investigation investigation tool tool is is 

thth25-27 25-27 asked asked to to come come for for follow-up follow-up on on 1010   day day for for radionucleoid radionucleoid 99mT-DTPA 99mT-DTPA renal renal scan.scan. The The 
removal removal of of stitch. stitch. 99mT-DTPA-renal 99mT-DTPA-renal scan scan was was efficiency of 99m T-DTPA scan can be enhanced efficiency of 99m T-DTPA scan can be enhanced 

rdrd thth ththbooked for 3booked for 3  and 6 and 6  month and IVU on 6 month and IVU on 6  month.  month. by keeping the patient well hydrated and bladder by keeping the patient well hydrated and bladder 
The pre and post surgery results were recorded and The pre and post surgery results were recorded and empty empty by by so so called called well well tampered tampered renogram renogram 

2828 compared.compared.(WTR).(WTR).   Also by measuring the clearance half life   Also by measuring the clearance half life 
2929of injected radio isotope after diuretic (T ½)of injected radio isotope after diuretic (T ½)  and  and 

the GFR estimation, all provides a good indication the GFR estimation, all provides a good indication 
  of function and extent of obstruction.This study of function and extent of obstruction.This study A A total total of of 48 48 patients patients were were included included in in 

was conducted to analyze the functional outcome was conducted to analyze the functional outcome study. The age ranged from 3- 25 years  with the study. The age ranged from 3- 25 years  with the 
of of unilateral unilateral Anderson Anderson Hynes Hynes (AH) (AH) Pyeloplasty Pyeloplasty mean age of 19.68 years. There were 35 (72.91%) mean age of 19.68 years. There were 35 (72.91%) 
using DTPA renography.using DTPA renography. males and 13 (27.08%) females. The left side was males and 13 (27.08%) females. The left side was 

involved in 31(64.58%), right side in 10(20.83%) involved in 31(64.58%), right side in 10(20.83%) 
and and in in 7 7 (14.58%) (14.58%) patients patients bilateral bilateral UPJ-UPJ-
obstruction was present. The predominant clinical obstruction was present. The predominant clinical The study was done in Surgical C unit of The study was done in Surgical C unit of 
presentation was pain in 34 (70.83%) cases, UTI in presentation was pain in 34 (70.83%) cases, UTI in Khyber Teaching Hospital from January 2001 to Khyber Teaching Hospital from January 2001 to 
4 (8.33%) cases, haematuria with pain in 2(4.10%) 4 (8.33%) cases, haematuria with pain in 2(4.10%) December December 2006. 2006. Total Total of of 48 48 patients patients who who 
cases, while in 8(16.66%) patients the diagnosis cases, while in 8(16.66%) patients the diagnosis completed completed the the follow follow up up criteria criteria of of at at least least 6-6-
was incidental (Table 1). Associated abnormalities was incidental (Table 1). Associated abnormalities months were included in the study.months were included in the study.
found during operation were aberrant lower pole found during operation were aberrant lower pole 

Inclusion Criteria Inclusion Criteria vessel causing compression at UPJ in 9 (18.75%) vessel causing compression at UPJ in 9 (18.75%) 
patients, patients, duplex duplex system system in in 5(10.41%) 5(10.41%) patients, patients, ••
renal renal stone stone in in 6(12.5%) 6(12.5%) patients, patients, and and horseshoe horseshoe 
kidney kidney in in 2 2 (4.16%) (4.16%) patients patients (Table (Table 2). 2). ••
Postoperative Postoperative complication complication included included wound wound 
infection infection in in 5(10.11%) 5(10.11%) patients, patients, haematuria haematuria in in 

•• 3(6.25%) patients and clot retention in 1(2.08%) 3(6.25%) patients and clot retention in 1(2.08%) 
patient (Table 3). Urine leak for > 6days was noted patient (Table 3). Urine leak for > 6days was noted 
in 7 (14.58%) patients; of these 2 patients needed in 7 (14.58%) patients; of these 2 patients needed 
JJ-stenting when the leak persisted for more then 2 JJ-stenting when the leak persisted for more then 2 

••

••

••

A A complete complete history, history, through through physical physical 
examination, and relevant investigation, including examination, and relevant investigation, including 
ultrasonography, ultrasonography, intravenous intravenous urography urography and and 99m 99m 
T-DTPA T-DTPA renography renography were were done. done. In In all all patients patients 

RESULTSRESULTS

MATERIAL AND METHODSMATERIAL AND METHODS

Patients with symptomatic PUJ-obstruction.Patients with symptomatic PUJ-obstruction.

Patients Patients with with evidence evidence of of deteriorated deteriorated renal renal 
function.function.

PUJ-obstruction PUJ-obstruction with with split split renal renal function function of of 
more than 20%.more than 20%.

Exclusion criteria Exclusion criteria 

PUJ-obstruction PUJ-obstruction in in association association with with vesico vesico 
ureteric reflux.ureteric reflux.

Patients not able to come for follow-up.Patients not able to come for follow-up.

Secondary Secondary PUJ-obstruction PUJ-obstruction due due to to urolithiais urolithiais 
or iatrogenic trauma.or iatrogenic trauma.
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Table 1

PRESENTING SYMPTOMS OF PATIENTS

Symptoms Frequency %Age

Pain

UTI

Haematuria

Incidental

34

4

2

8

70.83

8.33

4.16

16.66

Table 2

ASSOCIATED ABNORMALITIES

Associated 
Abnormalities

Frequency
(n=48) %Age

Aberrant vessel

Duplex system

Stone

Horse shoe

Classic

9 

5 

6

2

26

18.75

10.41

12.5

4.10

51.16

Table 3

POSTOPERATIVE COMPLICATION

Complication
Frequency

(n=48) %Age

Urine Leak (>6days)

Wound Infection

Haematuria

Urinoma

Clot retention

7

5

3

2

1

14.58

10.11 

6.25

4.1

2.08



weeks. Two (4.1%) patients presented with then the visible constricted segment below the 
urinoma, which was treated by percutaneous PUJ. It is recommended that ureter should be 
needle aspiration. One patient with >200ml urine excised at least 8mm or more beyond the visible 

40collection also had JJ-stenting. All these stents lower limit of constricted segment  For follow up, 
were removed after 2 months. IVU is an alternate study. Ultrasound is probably 

not a good procedure because residual 
The patients were divided into 3 groups 

hydronephrosis often persist without obstruction. 
(Table 4) depending on 9mmT-DTPA split function 

Follow up is usually at 2-3 months, but sooner if 
renography. I.e. 

symptoms appear or if there is evidence of UTI. In 
order to detect silent obstruction from stricture •
formation, patients generally require lifetime 
follow up.

•
In this study majority of patients have 

persistent hydronephrosis after surgery and the 
improvement in the renal function and T ½ was •
noted in <50% of cases. This correlates well with 

41 42the study of MacNeily  and Dell'Agnola,  who 
To account for an accepted error of suggested that operation done before two years of  

measurement, an absolute difference in differential age shows better out come.
renal function of > 5% was considered significant. 

Hence it can be concluded that Anderson-Post Pyeloplasty renal scan at 3 months revealed 
Hynes Pyeloplasty is an effective treatment for stable renal function in 19 (39.58%) patients, 
most of patient with PUJ-obstruction. The earlier while improvement in renal function was noticed 
the operation is performed the better is the result. in 21(43.75%) patients. The remaining 8(16.66%) 
In later life when scarring settles in, then patients had deterioration in renal function. One 
significant improvement in renal function does not patient needed revision pyeloplasty (from Group 
occurs. 99mT-DTPA renal scan is a reliable A), as his renal function further deteriorated below 
investigation in detecting the presence of 20% at 6 month follow up and JJ-stent couldn't be 
obstruction and the out come of surgical passed. None of the patient needed nephrectomy.
intervention. Even after surgery in small but 
significant number of cases the renal function 
deteriorates, therefore it is very important to keep The pathophysiology, presentation and 
patients under surveillance for long time.diagnosis of congenital PUJ-obstruction have been 

30a challenge to urologist.  To differential between 
 

dilated and obstructedrenal pelvicalyceal system is 
31,32still a dilemma.  The decision of surgical 

interventionand weather or not to expect any 
functional improvement post operatively continues 

33-35 to generate debate. In general patients with PUJ-
obstruction having significant pelvic dilatation on 

36ultrasound (>20mm AP diameter)  and those who 
show deterioration of >10% in renal function are 

37candidates for intervention.  Also patients with 
38 symptomatic PUJ-obstruction need surgery. It is 

well realized that Anderson-Hynes pyeloplasty fails 
to improve drainage pattern and renal function 

39parameter in few cases.  This may be due to the 
reason that abnormal ureteral segment being longer 

Group A “20-30% renal function” included 
16(33.33%) patient, 

Group B “31-40% renal function” included 
12(25%) patients and

Group C “>40% renal function” included 
20(41.67%).
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Table 4

  POSTOPERATIVE RENAL FUNCTION

Group Improvement     Stable Deterioration

A = 16 (33.33%)

 B = 12 (25%)

C = 20 (41.66%)

Total = 48 (100%)

7 (43.75%)

6 (50%)

 8  (40%)

21 (43.75%)

6 (37.5%)

4 (33.44%)

9 (45%)

19  (39.58%)

3 (18.75%)

2 (16.66%)

3 (15%)

8 (16.66%)



Stented versus nonstented pediatric analysis of results. Europ Urol  2007;52:983-9.
pyeloplasty: A modern series and review of 

18. Canon SJ, Jayanthi VR, Lowe GJ. Which is 
literature. J Urol 2002;168: 1127-30.

betterRetroperitoneoscopic or laparoscopic 
5. Hosgor M, Karaca I, Ulukus C, Ozer E, dismembered pyeloplasty in children? J Urol 

Ozkara E, Sam B, et al. Structural changes of 2007;178(4) Supp 1: S 1791-5.
smooth muscle in congenital ureteropelvic 

19. Cascio S, Tien A, Chee W, Tan HL. 
junction obstruction. J Pediatr Surg 

Laparoscopic dismembered pyeloplasty in 
2005;40(10):1632-6.

children younger than 2 years. J Urol 
6. Kajbafzadeh AM, Payabvash S, Salmasi AH, 2007;177:335-38.

Monajemzadeh M, Tavangar SM. Smooth 
20. Rassweiler JJ, Subotic S, Feist-Schwenk M, 

muscle cell apoptosis and defective neural 
Sugiono M, Schulze M, Teber D, Frede T. 

development in congenital ureteropelvic 
Minimally invasive treatment of ureteropelvic 

junction obstruction. J Urol 2006;176:718-23.
junction obstruction: long-term experience 

7. Kim DS, Noh JIY, Jeong HJ, Kim MJ, Jeon with an algorithm for laser endopyelotomy and 
HJ, Han SW. Elastin content of the renal  laparoscopic retroperitoneal pyeloplasty. J Urol 
pelvis and  ureter  determines post-pyeloplasty 2007;177(3):1000-5.
recovery. J Urol 2005;173: 962-6.

21. Desai MM, Desai MR, Gill IS. 
8. Bomalaski MD, Hirschl RB, Bloom DA. Endopyeloplasty versus endopyelotomy versus 

Vesicoureteral reflux and ureteropelvic laparoscopic pyeloplasty for primary 
junction obstruction: Association, treatment ureteropelvic junction obstruction. Urology  
options and out come. J Urol 1997;157:969-74. 2004;64:16-21.

9. Hanna MK, Jeffs RD, Sturgess JM, Barkin M. 22. Segura JW. Antegrade endopyeloplasty. Urol 
Ureteral structure and ultra structure. Part II. Clin North Am 1998; 25:311-6.
Congenital ureteropelvic junction obstruction 

23. El-Nahas AR, Shoma AM, Eraky I, El-Kenawy 
and primary obstructive megaureter. J Urol 

MR, El-Kappany HA. Prospective, randomized 
1976; 116:725-30. 

comparison of ureteroscopic endopyelotomy 
10. Gleason PE, Kelalis pp, Husmann DA, Kramer using holmium.yag laser and balloon catheter. 

SE. Hydronephrosis in renal ectopia: J Urol 2006;175:614-8.
Incidence, etiology and significance. J Urol 

24. Geavlete P, Georgescu D, Mirciulescu V, Nita 
1994;1:1660-1.

G. Ureteroscopic laser approach in recurrent 
11. Glen JF. Analysis of 51 patients with horse ureteropelvic junction stenosis. Europ Urol  

shoe kidney. N Engl J Med 1959; 261: 684-7. 2007; 51:1542-48. 

12. Keneyama K, yamataka A, Satake S, Yanai T, 25. Niemczyk P, Krisch EB, Zeiger L Marmar JL. 
Lane GJ, Kaneko K, et al. Associated Use of diuretic renogram in evaluation of 
urological anomalies in children with solitary patients before and after endopyeloplasty. 
kidney. J Pediatr Surg 2004;39:85-7. Urology 1999;53:271-5.

13. Onen A. Treatment and outcome of prenatally 26. Roarke MC, Sandler CM. Provocating 
detected newborn hydronephrosis. J Pediatr imaging: Diuretic renography. Urol clin North 
Urol 2007;3:469-76. Am 1998; 25:227-49.

14. Tal R, Bar-Sever Z, Livne PM. Dismembered 27. Kass EJ, Majd M, Belman AB. Comparison of 
pyeloplasty in children. a review of 5yrs single the diuretic renogram and the pressure 
center experience. Internat J Urol 2005; perfusion study in children. Urol 
12:1028-31. 1985;134(1):92-6.

15. Sarin YK, Gupta R, Nagdeve N. Pediatric 28. Conway JJ. The well tempered diuretic 
pyeloplasty: Intubated vs nonintubated. Indian renogram: A standard method to examine the 
J Urol 2006; 22:35-8. asymptomatic neonate with hydronephrosis. J 

Nucl Med 1992;33:2047-51.
16. Shoma AM, El Nahas AR, Bazeed MA. 

Laparoscopic Pyeloplasty: A prospective 29. Starr NT, Maizels M, Chou P, Brannigan R, 
randomized comparison between the Sharpiro E. Microanatomy and morphometry 
transperitoneal approach and of the hydronephrotic obstructed renal pelvis 
retroperitoneoscopy. J Urol  2007;178:2020-24. in asymptomatic infants. J Urol 1992; 148: 

519-22.
17. Eden CG. Minimally invasive treatment of 

ureteropelvic junction obstruction: A critical 30. Thomas DFM, Gordon AC. Management of 

299JPMIJPMIJPMI

DIURETIC RADIONUCLIDE RENOGRAPHY IN ASSESSING ANDERSON-HYNES PYELOPLASTY IN UNILATERAL  PELVI-URETERIC JUNCTION 



prenatally diagnosed uropathies. Arch Dis 2006;49:734-9.
Child 1989;64: 58-61.

37. Kaselas C, Papouis G, Grigoriadis G, 
31. Homsy YL, Saad F, Laerge I, Williot P, Prison Klokkaris A, Kaselas V. Pattern of renal 

C. Transitional hydronephrosis of the newborn function deterioration as a predictive factor of 
and infant. J Urol 1990, 144:579-83. unilateral ureteropelvic junction obstruction 

treatment. Europ Urol 2007;51:551-5.32. Johnson HW, Gleave M, Coleman GU, Nadel 
HR, Raffel J, Weckworth PF. Neonatal 38. Ransley PG, Dhillion HK, Gordon I, Duffy 
renomegaly. J Urol 1987;138:1023-7. PG, Dhillion MJ, Barrat TM. The postnatal 

management of hydronephrosis diagnosed by 33. Gordon I, Dhillon HK, Gatanash H, Peters 
prenatal ultrasound. J Urol 1990;144:584-7.AM. Antenatal diagnosis of pelvic 

hydronephrosis assessment of renal function 39. Bajpai M, Kumar A, Tripathi M, Bal CS. 
and drainage as a guide to management. J Dorsal lumbotomy incision in pediatric 
Nucl Med 1991;32:1649-60.

pyeloplasty. ANZ J Surg 2004 ;74: 491-4.
34. Dowling KJ, Harmon EP, Ortenberg J, Polanco 

40. Harish J, Joshi K, Rao Kl, Samujh R, 
E, Evans BB. Ureteropelvic junction 

Choudhary Sk, Mahajan JK. Pelviureteric obstruction: the effect of pyeloplasty on renal 
junction obstruction needing resection. J function. J Urol 1988;140:1227.
Pediatr Surg 2003; 38:1194-8.

35. Tripathi M, kumar R. Diuretic radionucleide 
41. MacNeily AE, Maizels M, Kaplan WE, Firlit radiography in assessing Anderson-Hynes 

CF, Conway JJ. Does early pyeloplasty really Pyeloplasty in unilateral Pelvi ureteric junction 
avert loss of renal function: A retrospective obstruction. Hell J Nucl Med 2005; 8:154-7.  
review. J Urol 1993;150: 769-72.

36. Chertin B, Pollack A, Koulikov D, Rabinowitz 
42. Dell'agnola CA, Carmassi IM, Merlo D, Tadini R, Hain D, Hadas-Halpren I et al. 

B. Duration and severity of congenital Conservative treatment of ureteropelvic 
hydronephrosis as a cause of smooth muscle junction obstruction in children with antenatal 
deterioration in pyeloureteral junction diagnosis of hydronephrosis: Lessons learned 

Europ Urol obstruction. Z Kinderchir 1990; 45:286-9.after 16 Years of follow-up. 

300JPMIJPMIJPMI

DIURETIC RADIONUCLIDE RENOGRAPHY IN ASSESSING ANDERSON-HYNES PYELOPLASTY IN UNILATERAL  PELVI-URETERIC JUNCTION 

Address for Correspondence:
Dr Mazhar Khan 
Department of Surgery,
Khyber Teaching Hospital, 
Peshawar – Pakistan


