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Abstract 

MR urography has been utilised to evaluate entire urinary system with advantage of not using ionizing radiation. Differentiate 

between physiological hydronephrosis from pathological is main concern in pregnant patients. Early identification of 

hydronephrosis in cases of ca cervix is required for better prognosis. 

The present study was planned at Department of Obstetrics and Gynaecology, Rajendra Institute of Medical Sciences, Ranchi. 

Total 50 females were enrolled in the present study. The enrolled patients were diagnosed with the hydronephrosis pre 

detected on the USG method. The study was performed using GE 1.5 Tesla 16 channel MRI machine. 

MR Urography delivered highest accuracy to demonstrate the cause, level and degree of obstruction and 

hydroureteronephrosis. MRU provided Information about structure, function and integrity of the urinary tract, along with 

identification of neoplasm and its involvement in adjacent structures. So, MRU is a better modality for evaluation of malignant 

as well as benign causes of obstruction due to its multi planar capability and superior soft tissue contrast. Thus, in patients with 

clinical features of Hydronephrosis, screening should be done with trans abdominal sonography which can detect level of 

hydronephrosis and any abnormality if present. 
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1. Introduction 

Hydronephrosis and hydroureter are common clinical 

conditions encountered not only by urologists but also by 

emergency medicine specialists and primary care 

physicians. Hydronephrosis is defined as distention of the 

renal calyces and pelvis with urine as a result of obstruction 

of the outflow of urine distal to the renal pelvis. 

Analogously, hydroureter is defined as a dilation of the 

ureter. The presence of hydronephrosis or hydroureter can 

be physiologic or pathologic. It may be acute or chronic, 

unilateral or bilateral. It can be secondary to obstruction of 

the urinary tract, but it can also be present even without 

obstruction. Obstructive uropathy refers to the functional or 

anatomic obstruction of urinary flow at any level of the 

urinary tract. Obstructive nephropathy is present when the 

obstruction causes functional or anatomic renal damage. 

Rarely, obstructive nephropathy may occur in the absence of 

hydronephrosis [1]. Thus, the terms hydronephrosis and 

obstruction should not be used interchangeably. 

The etiology and presentation of hydronephrosis and/or 

hydroureter in adults differ from that in neonates and 

children. Anatomic abnormalities (including urethral valves 

or stricture, and stenosis at the ureterovesical or 

ureteropelvic junction) account for the majority of cases in 

children. In comparison, calculi are most common in young 

adults, while prostatic hypertrophy or carcinoma, 

retroperitoneal or pelvic neoplasms, and calculi are the 

primary causes in older patients [2, 3]. 

Hydronephrosis or hydroureter is a normal finding in 

pregnant women. The renal pelvises and caliceal systems 

may be dilated as a result of progesterone effects and 

mechanical compression of the ureters at the pelvic brim. 

Dilatation of the ureters and renal pelvis is more prominent 

on the right side than the left side and is seen in up to 80% 

of pregnant women [4]. These changes can be visualized on 

ultrasound examination by the second trimester, and they 

may not resolve until 6-12 weeks post partum. 

The signs and symptoms of hydronephrosis depend upon 

whether the obstruction is acute or chronic, partial or 

complete, unilateral or bilateral. Hydronephrosis that occurs 

acutely with sudden onset (as caused by a kidney stone) can 

cause intense pain in the flank area (between the hips and 

ribs). Historically, this type of pain has been described as 

"Dietl's crisis". Conversely, hydronephrosis that develops 

gradually will generally cause either attacks of a dull 

discomfort or no pain. Nausea and vomiting may also occur. 

An obstruction that occurs at the urethra or bladder outlet 

can cause pain and pressure resulting from distension of the 

bladder. Blocking the flow of urine will commonly result in 

urinary tract infections which can lead to the development 

of additional stones, fever, and blood or pus in the urine. If 

complete obstruction occurs, kidney failure may follow [5]. 

Blood tests may show impaired kidney function (elevated 

urea or creatinine) or electrolyte imbalances such as 

hyponatremia or hyperchloremic metabolic acidosis. 

Urinalysis may indicate an elevated pH due to the secondary 

destruction of nephrons within the affected kidney. Physical 

examination may detect a palpable abdominal or flank mass 

caused by the enlarged kidney. 

Hydronephrosis is the result of any of several abnormal 

pathophysiological occurrences. Structural abnormalities of 

the junctions between the kidney, ureter, and bladder that 
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lead to hydronephrosis can occur during fetal development. 

Some of these congenital defects have been identified as 

inherited conditions, however the benefits of linking genetic 

testing to early diagnosis have not been determined [6]. Other 

structural abnormalities could be caused by injury, surgery, 

or radiation therapy. 

Compression of one or both ureters can also be caused by 

other developmental defects not completely occurring 

during the fetal stage such as an abnormally placed vein, 

artery, or tumor. Bilateral compression of the ureters can 

occur during pregnancy due to enlargement of the uterus. 

Changes in hormone levels during this time may also affect 

the muscle contractions of the bladder, further complicating 

this condition. Sources of obstruction that can arise from 

other various causes include kidney stones, blood clots, or 

retroperitoneal fibrosis [7]. 

The obstruction may be either partial or complete and can 

occur anywhere from the urethral meatus to the calyces of 

the renal pelvis. Hydronephrosis can also result from the 

reverse flow of urine from the bladder back into the kidneys. 

This reflux can be caused by some of the factors listed 

above as well as compression of the bladder outlet into the 

urethra by prostatic enlargement or impaction of feces in the 

colon, as well as abnormal contractions of bladder muscles 

resulting from neurological dysfunction or other muscular 

disorders [5]. 

Prenatal diagnosis is possible [8], and in fact, most cases in 

pediatric patients are incidentally detected by routine 

screening ultrasounds obtained during pregnancy [9]. 

However, approximately half of all prenatally identified 

hydronephrosis is transient, and resolves by the time the 

infant is born, and in another 15%, the hydronephrosis 

persists but is not associated with urinary tract obstruction 

(so-called non-refluxing, non-obstructive hydronephrosis). 

For these children, regression of the hydronephrosis occurs 

spontaneously, usually by age 3. However, in the remaining 

35% of cases of prenatal hydronephrosis, a pathological 

condition can be identified postnatally [10]. 

Diagnostic workup depends on the age of the patient, as 

well as whether the hydronephrosis was detected 

incidentally or prenatally or is associated with other 

symptoms. Blood tests (such measurement of creatinine) are 

typically indicated, though they must be interpreted 

cautiously. Even in cases of severe unilateral 

hydronephrosis, the overall kidney function may remain 

normal since the unaffected kidney will compensate for the 

obstructed kidney. 

Urinalysis is usually performed to determine the presence of 

blood (which is typical for kidney stones) or signs of 

infection (such as a positive leukocyte esterase or nitrite). 

Impaired concentrating ability or elevated urine pH (distal 

renal tubular acidosis) are also commonly found due to 

tubular stress and injury. 

Hence the present study was planned to assess of 

hydronephrosis in obstetrics and gynaecology patients. 

 

2. Methodology 

The present study was planned at Department of Obstetrics 

and Gynaecology, Rajendra Institute of Medical Sciences, 

Ranchi. Total 50 females were enrolled in the present study. 

The enrolled patients were diagnosed with the 

hydronephrosis pre detected on the USG method. The study 

was performed using GE 1.5 Tesla 16 channel MRI 

machine. 

All the patients were informed consents. The aim and the 

objective of the present study were conveyed to them. 

Approval of the institutional ethical committee was taken 

prior to conduct of this study. 

Following was the inclusion and exclusion criteria for the 

present study. 

Inclusion Criteria: All age females with hydronephrosis pre 

detected on the USG method. 

Exclusion Criteria: Females with any other diseases or 

complications 

 

3. Results & Discussion 

The physiologic dilation of the urinary collecting system in 

pregnant women may become symptomatic, and if left 

untreated can progress to life threatening infection which 

may endanger the mother and the fetus [11]. 

 
Table 1: Age Distribution 

 

Age No. of Cases 

21 – 30 years 25 

31 – 40 years 22 

41 – 50 years 3 

51 – 60 years 0 

Total 50 

 
Table 2: Distribution of patients according to symptoms 

 

Symptoms No. of Cases 

Flank pain 28 

Burning micturition 9 

Dysuria 4 

Increased frequency 6 

Nausea 11 

Anorexia 7 

Pyuria 4 

 
Table 3: Distribution of patients according to etiology of 

hydronephrosis 
 

Etiology of Hydronephrosis No. of Cases 

Physiological dilatation in pregnancy 20 

Calculus 5 

Pyelonephritis 3 

Carcinoma cervix 15 

Ovarian tumor 5 

Fibroid 2 

Total 50 

 

Hydronephrosis may be observed after the exposure of the 

ureter, and silent renal function loss may develop in patients 

suffering from endometriosis in which bladder involvement 

is seen. Therefore, those patients should be closely 

monitored with renal function tests [12-13]. Ultrasonography 

is the first method that should be applied, since it can be 

easily applied to the patient through abdominal, 

transvaginal, or transrectal routes depending on the 

complaints in the diagnosis of rare endometriosis cases such 

as bladder endometriosis, it is not an expensive method, and 

it does not cause radiation exposure [13-14]. Moreover, 

examination of urinary cytology plays an important role in 

the differential diagnosis of this disease from bladder cancer 

in the above-mentioned patients [15-16]. 

Shulman and Herlinger [17] in 1975 retrospectively surveyed 

220 intravenous urography carried out on urologically 

normal pregnant women. They found that dilatation of the 

upper urinary tract was unusual and slight up until the 20th 
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week of pregnancy. Shortly thereafter dilatation developed 

abruptly and remained, on the whole, unchanged with 

respect to grade and incidence, until term. During the latter 

half of pregnancy the right ureter and the pelvis were found 

to be dilated in 76, and the left ureter and pelvis in 36%. 

Severe dilatation was rare, particularly on the left side. The 

dilatation ceases in all cases at the level of linea terminalis. 

Similar observations have been made by other authors [18-20]. 

In 1979 Fried [21] studied 109 asymptomatic pregnant 

women by means of ultrasonography of the upper urinary 

tract at various times during pregnancy and found that 

dilatation quite possibly started earlier and progressed more 

slowly than demonstrated in previous pyelographic studies, 

but otherwise showed the same pattern: most frequently 

right-sided, progressing throughout pregnancy and only 

above the linea terminalis. Roughly 60% presented slight 

dilatation during the first trimester and from the second 

trimester dilatation occurred on both sides in 70% and on 

the right side in 90%. 

Enhorning [22] has mentioned the possible relationship 

between obstruction of the ureters and pre-eclampsia. He 

considered that the hydronephrosis triggered by 

compression by the uterus could be seen as an attempt at 

compensation in order to avoid a high pressure in the renal 

pelvis. If the compensation is insufficient, the pressure in 

the renal pelvis will rise, and that in the renal parenchymal 

tissue will also increase gradually. The renal function will 

be affected, the GFR will fall and the sodium retention 

increase, which will again increase the pressure in the 

parenchymal tissue. This results in a permanent high renin 

and aldosterone excretion, which once more results in a rise 

in blood pressure and further sodium retention and oedema. 

Experimental occlusion of ureters will cause changes in the 

local renal prostaglandin synthesis, especially an increase in 

thromboxane AZ, which is a very potent vasoconstrictor [23]. 

Tsurusaki et al. reported that 68% of 50 patients undergoing 

radical hysterectomy developed hydronephrosis, and that it 

was more frequent and more severe in the right kidney. 

Approximately 60% of the hydronephrosis disappeared 

spontaneously one year after surgery [24]. The differences in 

incidence and severity of postoperative hydronephrosis 

might result from different cancer stages and surgical 

techniques. 

MR Urography delivered highest accuracy to demonstrate 

the cause, level and degree of obstruction and 

hydroureteronephrosis. MRU provided Information about 

structure, function and integrity of the urinary tract, along 

with identification of neoplasm and its involvement in 

adjacent structures. So, MRU is a better modality for 

evaluation of malignant as well as benign causes of 

obstruction due to its multi planar capability and superior 

soft tissue contrast. Thus, in patients with clinical features of 

Hydronephrosis, screening should be done with 

transabdominal sonography which can detect level of 

hydronephrosis and any abnormality if present. USG is a 

cost effective and easily available method of imaging. 

Overall MRU is more sensitive and accurate than USG for 

diagnosing the cause of obstruction. So, MRU should be 

done to detect exact cause of obstructive uropathy, for better 

delineation of the abnormality, information about structure, 

function and integrity of the urinary tract. It could be the 

imaging modality of choice in patients at risk of radiation 

like young females and pregnant women. 

 

4. Conclusion 

MR Urography delivered highest accuracy to demonstrate 

the cause, level and degree of obstruction and 

hydroureteronephrosis. MRU provided Information about 

structure, function and integrity of the urinary tract, along 

with identification of neoplasm and its involvement in 

adjacent structures. So, MRU is a better modality for 

evaluation of malignant as well as benign causes of 

obstruction due to its multi planar capability and superior 

soft tissue contrast. Thus, in patients with clinical features of 

Hydronephrosis, screening should be done with 

transabdominal sonography which can detect level of 

hydronephrosis and any abnormality if present. 
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