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ABSTRACT

Background: Hydronephrosis is dilatation of renal pelvis and calyces resulting from intermittent and incomplete
obstruction to the urine outflow with incidence of 1:100. This study aims to evaluate etiological factors, clinical
presentations, diagnostic modalities and management options of unilateral hydronephrosis.

Methods: In a tertiary care based observational study, patients more than 18 years age of either gender with unilateral
loin pain with or without lump in loin were clinically diagnosed as unilateral hydronephrosis and confirmed on
imaging studies were enrolled as subjects. Pregnant patients and patients not consenting were excluded. Patients with
mild unilateral hydronephrosis were managed conservatively. Those of moderate to severe grade were investigated
with CT urography and those with no excretion of dye in affected kidney were further investigated with DTPA scan.
In patients with function of less than 10% on DTPA scan were subjected for nephrectomy.

Results: Of the total 72 patients of unilateral hydronephrosis enrolled, 50 (69.44%) were due to ureteric calculi, 18
(25%) were PUJ obstruction and 4 (5.56%) were renal calculi. Highest incidence was seen in third and fourth decade
with Males to female ratio of 1.25:1. Commonest symptom was pain in abdomen followed by hematuria. Ureteric
calculi of size less than 7 mm were given conservative trial and rests were managed surgically. Out of total 72
patients 43 patients were managed conservatively and rest 29 were treated surgically.

Conclusions: Ureteric calculus, pelviureteric junction obstruction and renal calculus were the etiological factors
causing unilateral hydronephrosis and management was as per etiology.

Keywords: PUJ obstruction, Renal calculi, Unilateral hydronephrosis, Ureteric calculi

INTRODUCTION

Hydronephrosis is generally defined as dilatation of the
renal pelvis and calyces resulting from intermittent and
incomplete obstruction to the flow of urine.! Depending
on the site of obstruction to the urinary flow the
hydronephrosis may be unilateral or bilateral. A unilateral
hydronephrosis occurs when the obstruction is above the
level of the bladder. The incidence of unilateral
hydronephrosis was found to be 1:100 ranging in an age
from birth to 80 years. The female to male ratio of

unilateral hydronephrosis most commonly caused by
idiopathic pelviureteric junction (PUJ) obstruction or
calculus is 2:1 and the right side is more commonly
affected.” It may results from abnormal development of
smooth muscle at PUJ.? It is now possible to diagnose the
cause of stone disease in more than 95% of patients with
a variety of treatment programs, stone formation can be
halted or retarded in most patients with recurrent calculi.
A most dramatic and miraculous achievement has
resulted from the recent introduction of percutaneous
lithotripsy and extracorporeal shock wave lithotripsy
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(ESWL).* This study was undertaken to gain insight into
various etiologies, clinical presentations and management
modalities of unilateral hydronephrosis.

METHODS

This study was a hospital based prospective observational
study carried out from September 2016 - October 2018 in
NKPSIMS Lata Mangeshkar Hospital and Research
centre, Nagpur.

Patients presenting with unilateral loin pain with or
without associated urinary symptoms attending surgery
OPD or getting admitted to surgical ward. Study subjects
were evaluated based on inclusion criteria with patients
of age >18 years of either gender, presenting with or
without unilateral loin pain and urinary complaints,
clinically diagnosed as renal or ureteric pain and on
ultrasonography abdomen showing unilateral
hydronephrosis were enrolled as subjects. Patients not
willing to join the study or undergo ultrasonography for
confirmation of diagnosis, pregnant patients and
previously operated patients for renal or ureteric or
bladder surgery were excluded. USG abdomen and pelvis
was done in all cases for the diagnosis of unilateral
hydronephrosis. According to the findings on USG
patients were diagnosed as unilateral hydronephrosis and
categorized according to the various etiologies. VP was
done in patients with ureteric calculus of size >7 mm,
PUJ obstruction and renal calculus. Plain CT was done in
patients allergic to contrast material, elevated serum
creatinine and BUN. CT urography was done in patients
with palpable renal lump. Radionuclide scan (DTPA) was
done in patients not showing any excretion of dye in
affected kidney on IVP or CT urography. Kidney with
function less than 10 % on DTPA were subjected for
nephrectomy. Ureteric calculus of size less than or equal
to 7 mm were given 0.4 mg of Tamsulosin daily,
antispasmodic, analgesic and urinary antibiotics for a
month. If stone does not pass then they were subjected
for surgical intervention. Also patients diagnosed as mild
unilateral hydronephrosis due to PUJ obstruction were
also managed conservatively with antispasmodic,
analgesics, and urinary antibiotics with advice for follow
up fortnightly.

All patients of ureteric calculus of size more than 7mm in
mid and lower third of ureter were subjected for URSL.
Patients with larger calculi (>1 c¢cm) in upper third of
ureter were considered for open ureterolithotomy.
Patients with moderate to severe grade hydronephrosis
due to PUJ obstruction were investigated with I\VP/CT
urography. Those patients who showed poor or non
function on IVP/CT urography were subjected for DTPA
scan. On DTPA scan those with renal function of more
than 10 % were subjected to Anderson Hynes pyeloplasty
and those with renal function less than 10 % were
subjected for nephrectomy. The patients with renal
calculus causing hydronephrosis were treated by open

pyelolithotomy. Statistical analysis was done by ETI
INFO software version 7.

RESULTS

Total 72 patients were enrolled based on inclusion
exclusion criteria. The mean age of presentation was
34.57£13.73 years with range of 18 to 74 years (Table 1).
More than half of the patients (51.4%) were in the age
group of 18 to 30 years. The male to female ratio was
1.25: 1. On inquiring about dietary habits almost three
fourth of the patients (73.6%) had mixed diet while the
remaining (26.4%) had a pure vegetarian diet. Unilateral
loin pain was seen in all patients. In three fourth of the
patients it was colicky in nature. Other symptoms
recorded were burning micturition (43.1%), fever
(29.2%), vomiting (27.8%), hematuria (25%) and lump in
abdomen (13.9%) (Table 2). On clinical examination 14
(19.45%) patients had a palpable abdominal lump.
Thirteen of these patients were diagnosed to have PUJ
obstruction while the remaining patient was diagnosed to
have an obstructing renal calculus.

Table 1: Age distribution.

Age grou Percentage
ir? garsp Frequency (N) % g
18-30 37 51.38
>30-40 18 25.00
>40-50 8 11.11
>50-60 3 4,17
>60-70 4 5.56
>70-80 2 2.78
Total 72 100
Mean age 34.57+13.73 years
Table 2: Symptomatology.
No. of patients Percentage
Symptoms N P % g
Unilateral pain in abdomen
Colicky in loin 54 75
Dull aching 18 25
Burning 31 43.1
micturition
Fever 21 29.2
Vomiting 20 27.8
Hematuria 18 25.0
Lump in abdomen 10 13.9

Imaging investigations revealed more than two third
(69.44%) of the patients had ureteric calculi causing
unilateral  hydronephrosis.  Pelviureteric  junction
obstruction in 18 (25%) patients and renal calculi in the
remaining 4 (5.56%) patients (Table 3). On X ray KUB,
radio-opaque calculi were seen in 26 (52%) patients of
ureteric calculi. All renal calculi were radio-opaque on X-
ray KUB. On urine analysis only pus cells were found in
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23 (31.94%) patients, only microscopic hematuria was
observed in 18 (25%) patients and 5 (6.95%) patients had
both pus cells and microscopic hematuria. The remaining
26 (36.11%) patients had normal urine microscopy. On
urine culture more than half (61.11%) of the patients
showed no organism growth. E. coli was the most
common organism isolated in 19 (26.39%) patients. One
patient showed AFB and was later histopathologically
proven to have tuberculuspyonephrosis (Table 4).

Table 3: Etiology of unilateral hydronephrosis.

Etiolog Frequency Percentage (%
Ureteric calculi 50 69.44

PUJ obstruction 18 25

Renal calculi 4 5.56

Total 72 100

Table 4: Distribution of urine cultured organism.

Organism grown Frequency Percentage (%
No growth 44 61.11

E. coli 19 26.39
Klebsiella 5 6.93

Proteus 3 4.17

AFB 1 1.39

Total 72 100

Patients having ureteric calculi less than or equal to 7 mm
were given conservative trial. Expulsion of calculi was
seen in 81.8% of upper ureteric calculi and 92.6% of
lower ureteric calculi (Table 5). Eight patients with lower
ureteric calculi more than 7 mm and 4 patients who failed
conservative trial underwent URSL. The remaining 4
patients of upper ureteric calculi of more than 10mm
underwent open ureterolithotomy. Four (5.56%) patients
had renal calculi and underwent open pyelolithotomy
(Table 6).

Table 5: Expulsion of calculi size less than or equal to
7 mm after conservative management.

Patients with

SO MTIVEN I Expulsion of SqEEn
rate
calculus
Upper ureter 11 9 818
Lower ureter 27 25 92.6
Total 38 34 89.5

Eighteen patients were found to have PUJ obstruction of
which 5 (27.78%) had mild hydronephrosis and were
managed conservatively. Seven patients (38.89%) were
found to have renal function less than 10% on DTPA
scan and underwent nephrectomy. The remaining 6
(33.33%) patients had moderate or severe hydronephrosis
with normal dye excretion underwent Anderson Hynes
pyeloplasty. On histopathological examination of the
seven patients who underwent nephrectomy four patients
were found to have hydronephrosis with diffuse cortical

atrophy, 2 patients were found to have hydronephrosis
with chronic pyelonephritis and one patient was found to
have tubercular pyonephrosis. Postoperatively hematuria
was seen in 2 (16.67%) patients who underwent URSL
and 1 (25%) patient who underwent open uretero-
lithotomy. Surgical site infection was seen in one patient
of nephrectomy, open ureterolithotomy and open
pyelolithotomy each. Urinary tract infection was seen
post operatively in 2 patients who underwent URSL.

Table 6: Distribution of surgery performed.

Etiolog Surger Frequency %

Ureteric URSL 12 36.36

Calculi Ureterolithotomy 4 12.12

PUJ Nephrectomy 7 21.21

. Anderson-Hynes

Obstruction pyeloplasty 18.19

Renal Open

calculi pyelolithotomy 1212

Total 33 100
DISCUSSION

Unilateral hydronephrosis occurs when obstruction is
above the level of the bladder and causes maybe either
outside the ureter, in the wall of ureter or in its lumen.
Hydronephrosis occurs in the age ranging from birth to
old age.

In the present study, third and fourth decade of life was
the commonest age of presentation with mean age of
34.67 years of unilateral hydronephrosis which is quite
consistent with studies by Ravi et al, Prasanna et al and
Ingle et al.>" Males were predominantly affected in the
study with male to female ratio of 1.25:1 while other
studies showed male to female ratio of 2:1.5° The side
affected in the present study was right side with right to
left ratio of 1.57:1. The results are consistent with review
of Prasanna et al, while literature shows right to left ratio
ranging from 1:1 to 1.31:1. Pain in the loin was the most
common symptom present in all the patients followed by
burning micturition accounting for 43.1% of the patients,
which is quite consistent with the literature.’ Urine
routine microscopic examination was carried out to look
for microscopic hematuria and presence of significant
amount of pus cells for diagnosing UTI. Isolated pus cell
were found in 31.94% of the patients and only
microscopic hematuria was found in 25% of the patients
while Ravi et al and Prasanna et al showed pus cells in
30% and microscopic hematuria 50% and 26.67% in
respective studies. E. coli was the commonest organism
cultured. This result was quite consistent with the
literature.> ® Ureteric calculus was the commonest cause
of unilateral hydronephrosis accounting for almost 2/3™
of the patients followed by PUJ obstruction in 25% of the
patients. The similar results were seen in other Indian
studies.>’ Patients with ureteric calculus <7 mm were
offered medical expulsion therapy and the expulsion rate
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was 92.6% for lower ureteric calculi and 81.8% for upper
ureteric calculi. The overall expulsion rate was 89.5%
which quite consistent with the literature. This is similar
to the expulsion rate observed in Autorine et al, Al-
Ansari et al and Pickart et al.>™® One fourth of the
patients presenting with unilateral hydronephrosis had
PUJ obstruction as the cause and amongst them 13
patients underwent surgery and rest 5 patients with mild
hydronephrosis ~ were managed conservatively.
Conservative management of patients with PUJ
obstruction was also supported by Pinter et al as it
potentially reduces the number of early or unnecessary
intervention.™* Out of 13 patients of moderate to severe
unilateral hydronephrosis, Andersons-Hynes Pyeloplasty
was done in 6 patients and nephrectomy was done in 7
patients. O’Reilly et al, carry out Andersons pyeloplasty
in 56 cases over a period of 13 years and came to
conclusion that the procedure is an excellent for PUJ
obstruction and produces a lasting improvement in
function and drainage.”* Patients who underwent
Andersons-Hynes pyeloplasty, none of them had any
complications. Renal calculus producing obstruction and
leading to hydronephrosis accounted to 5.56% of all the
patients. All of them underwent open pyelolithotomy and
SSI was the only complication seen in one patient.

CONCLUSION

Ureteric calculus is the most common cause for unilateral
hydronephrosis with males being more commonly
affected with peak incidence at third to fourth decade of
life. USG abdomen was the main diagnostic modality.
Depending upon the etiology and grade of
hydronephrosis  either  conservative or  surgical
management intervention is done.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1. Walsh PC. Pathophysiology of urinary tract
obstruction. In: Walsh PC, Vaughan R, Wein,
editors. Campbell Urology. 8th ed. Philadelphia:
WB Saunders Company; 2002: 412-440.

2. Fowler CG, The kidneys and ureters. In: Russell
RCG, Williams NS, Bestrode CJK (eds). Bailey and

10.

11.

12.

love’s short practice of surgery, 24th ed. London:
Arnold; 2004:1313-314.

Kim HI, Belledegrum A. urology. In :Brunicardi
FC, Andersen DK, Billiar TR, Dunn DL, Hunter JH,
Pollock RE (eds). Schwartzs principles of surgery,
8th ed. New York, Mc Graw-Hill; 2005: 1545-547.
Arthur D, Smith MD. Surgical treatment of
Hydronephrosis secondary to Uretropelvic junction
obstruction. In: Seiman EJ, Hanno PM (eds).
Current urologic therapy. 3rd ed. Philadelphia: WB
Saunders Company; 1994: 34-35.

Ravi MC. Clinical study of hydronephrosis due
Tourolithiasis (Doctoral dissertation). 2011.
Prasanna  LC, Nataraj KM. Unilateral
hydronephrosis-A clinical study. Inter J Curr Res
Review. 2013;5(9):51.

Ingale AV, Gurav PD, Varshney G. Study of
clinical profile of unilateral hydronephrosis. Indian J
Med Res. 2015;5(11):2249-555.

Autorino R, De Sio M, Damiano R, Di Lorenzo G,
Perdona S, Russo A, et al. The use of tamsulosin in
the medical treatment of ureteral calculi: where do
we stand?. Urological Res. 2005;33(6):460-4.
Al-Ansari A, Al-Naimi A, Alobaidy A, Assadiq K,
Azmi MD, Shokeir AA. Efficacy of tamsulosin in
the management of lower ureteral stones: a
randomized double-blind placebo-controlled study
of 100 patients. Urol. 2010;75(1):4-7.

Pickard R, Starr K, MacLennan G, Lam T, Thomas
R, Burr J, et al. Medical expulsive therapy in adults
with ureteric colic: a multicentre, randomised,
placebo-controlled trial. Lancet.
2015;386(9991):341-9.

Pinter AB, Horwath A, Hrabovszky Z. The
relationship of smooth muscle damage to age,
severity of pre-operative hydronephrosis and post
operative outcome in obstructive uropathies. Br J
Urology. 1997;80(2):227-33.

O“Reilly PH, Brooman PJC, Mak S, Jones M,
Pickup C and Pollard AJ, et al. Studied the long
term results of Anderson-Hynes pyeloplasty. B J
Urology Inter. 2001;87:287-9.

Cite this article as: Dare G, Akhtar M, Chaudhary S.
Unilateral hydronephrosis in adults: etiology, clinical
presentations and management. Int Surg J
2019;6:2028-31.

International Surgery Journal | June 2019 | Vol 6 | Issue 6 Page 2031



