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ABSTRACT
      This study was investigated  a physiological and radiological changes in patients with renal colic. One hundred thirty one patients  who complained of renal colic and attended to Al-Hilla Teaching Hospital from the period November /2011 to June/2012  were enrolled in this study. Radiological investigations in form of CT scan , X- ray (KUP) , Ultrasonography , Doppler  Ultrasound and IVU were done. Patients were found to be 71 out of131(54.2%) where suffered from ureteric stone   

Assessment of the mean resistive index values of renal vessels were found to be of statistical difference in the obstructed(hydronephrotic) kidneys in comparison to the unobstructed contralateral normal kidney with significant difference between them ( P value < 0.05).

Resistive index was found to be a dependable parameter in the detection the complete from the partial ureteric obstruction . 

Also, it had been found that the Resistive index was not affected by site of ureteric stone and in relation to time of presentation of renal colic.

الخلاصة:
        تناولت الدراسة الحالية تقييم المتغيرات الفسلجية والإشعاعية لمرضى المغص الكلوي الحاد. استمرت الدراسة للمدة من شهر تشرين الأول لعام 2011 ولغاية شهر حزيران 2012 في مستشفى الحلة التعليمي , وشملت الدراسة مئة وواحد وثلاثون مريضا يعانون من المغص الكلوي الحاد حيث أجريت لهم الفحوصات الإشعاعية لغرض تقييم التغييرات الفسلجية وهي كل من( المفراس٬ الأشعة السينية٬ السونار والدوبلر الملون والصبغة الوريدية الخاصة بالجهاز البولي).وجد من خلال هذه الدراسة إن واحد وسبعون مريضا من أصل مئة وواحد وثلاثون (54.2%)  لديهم حصى الحالب. ومن خلال قياس عامل المقاومة للأوعية الدموية في الجهاز البولي من خلال جهاز الدوبلر الملون وجد ان العامل اعلاه هو (0.72 ±0.02) في الكلى التي فيها انسداد وهو ذو قيمة إحصائية عالية إذا ما قورن بعامل المقاومة في الكلية التي لايوجد فيها انسداد( أي في الكلية الثانية الطبيعية) لنفس المريض. أيضا وجد إن عامل المقاومة هو احد المعايير المعتمدة في تشخيص انسداد الحالب الجزئي او الكامل حيث كان الاختلاف الإحصائي كبيرا فيما بينهما.كذلك وجد أن العامل أعلاه لا يتأثر بموقع الحصى في الحالب ولا يتأثر بوقت ظهور أعراض مرض المغص الكلوي.
Introduction:

      The urinary system consist of two kidneys, two ureters, which carry urine from the kidney to the urinary bladder , a single midline urinary bladder and a single urethra which carry urine from the urinary bladder to the outside of the body (Rod, 2004).

Flank pain due to urolithiasis is a common problem in patients presenting to the emergency department.  Up to 12% of the population will have a urinary stone during their lifetime, and recurrence rates approach 50% (Teichman , 2004).  
Lifestyle and dietary choices are important contributing factors (Thomas  ,  2010).

Doppler Ultrasound is often performed to evaluate the blood flow in kidney vessels. Resistive index is a parameter used to evaluate vascular compliance and resistance. It is hampered by respiratory movements in addition to large body habitus and overlying bowel gas (Alfred et al.,  2009).
Aim of study: to assess the factor that affected on resistive index (RI). 

Materials and Methods:

        This study was done in AL-Hilla Teaching Hospital from the first November / 2011 to June / 2012. A total of 71 out of 131 patient with renal colic  who complained of unilateral ureteric stone was enrolled in this study. The other participants (renal colic due to renal stone or due to causes other than urinary system). The age of patients was ranged from 12 yr to 73 yr with mean age (42.06±13.89) who were suffering from renal colic (acute flank Pain which may radiate to the groin or testicle with or without nausea, vomiting, dysuria or hematuria. All patients underwent a case history questionnaire and sent for x-ray imaging, ultrasonographical study, Doppler US, IVU  and computerized tomography scanning for confirmation of ureteric stone presence, localization of site, and size of stone, presence or absence of hydronephrosis and for detection of radiopaque from radiolucent stone.
Results: 

1.  Resistive index (RI) in relation to obstructed and non obstructed contralateral normal kidney:

       The RI was measured for both hydronephrotic kidney and normal contralateral kidney of the same patient for each one of 31 patients with hydronephrosis. The mean RI of hydronephrotic kidney of all patients was compared with mean RI of normal contralateral kidney. The mean ± standard deviation (SD) of RI for obstructed kidney was (0.72±0.03) in comparison to the mean RI of unobstructed contralateral normal kidneys (0.63±0.02) which showed significant difference (P value < 0.05) as shown in figure (1).
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Figure (1) RI values in obstructed hydronephrotic patients and unobstructed contralateral normal kidneys in the same patients with unilateral ureteric stones.
2.  RI in relation to Degree of ureteric obstruction:

    The RI for hydronephrotic patients with unilateral ureteric obstruction (total= 31 patients) were compared in relation to degree of obstruction based on IVU finding. The number of complete obstruction were 12 out of 31 hydronephrotic kidney and partial obstruction were 19 out of 31 hydronephrotic kidney. The mean RI values in patients with completely obstructed kidney(0.75± 0.01) was significantly higher than those with partially obstructed kidney (0.70±0.02) (P value < 0.05) as shown in Figure (2). 
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Figure (2) RI of obstructed kidneys in relation to degree of ureteric obstruction.

3. RI in relation to Duration of Symptoms:  

    We divided the patients with hydronephrosis (total=31 patients) according to the time of presentation of renal colic to the hospital into three groups (≤ 12 hrs, 13-18 hrs and ≥ 19hrs ), and measurement of RI value was done to see whether the RI was a time dependent parameter. 17 out of 31 hydronephrotic patient were in the 1st group (≤ 12hrs), 9 out of 31 hydronephrotic patient were in the 2nd group (13-18 hrs) and 5 out of 31 hydronephrotic patient were in the 3rd group (≥19hr). The mean and SD of RI was (0.73±0.02) for 1st group (≤ 12hrs), (0.71±0.03) for 2nd group (13-18hrs) and (0.70±0.04) for 3rd group (≥19hr) with statistical insignificant difference between the above groups was found (P value > 0.05) as shown in figure (3). 
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Figure (3)  RI values of hydronephrotic patients according to the time of presentation of renal colic. 

4. RI in Relation to Site of Ureteric Obstruction:  
       Out of 71 patients with unilateral ureteric stone, 31 patients had hydronephrosis. The RI values (mean ±SD) were compared in relation to site of ureteric obstruction. Whether the later was proximal to kidney (both proximal ureter and ureteropelvic junction) or distal to kidney(both distal ureter and uretrovesical junction).

The site of ureteric obstruction was proximal to kidney in17 out of 31 (54.83%) hydronephrotic patients, and distally in 14 out of 31 (45.17%) hydronephrotic patients. 

The mean RI values of patients with ureteric obstruction which located proximally was (0.72±0.02) while it was (0.70±0.04) in those with ureteric obstruction located distally. Although the mean RI values which located proximally was higher than that of ureteric obstruction which was located distally, but the difference was statistically not significant (P value > 0.05) as shown in figure (4). 
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Figure (4) RI values in relation to site of ureteric obstruction.
Discussion:
1. Resistive index in relation to obstructed and non-obstructed contralateral normal kidney:

     The results of this study of 31 patients with hydronephrosis showed that the mean resistive index of obstructed kidney (0.72± 0.03) was significantly higher in  comparison to resistive index of unobstructed contralateral normal kidneys (0.63±0.02)  (P value < 0.05) as shown in figure (1) . 

This difference in the means RI values might be due to the fact that the presence of stone will lead to increase in renal pelvis wall tension , resulting in elevation of prostaglandins, which initially causes vasodilatation and with prolonged obstruction, many hormones, including renin-angiotensin, kallikrein-kinin, and prostaglandin-thromboxane will reduce vasodilatation and produce diffuse vasoconstriction. This intrarenal vasoconstriction was reported to be a local effect and was not seen in normal contralateral kidneys in patients with unilateral obstruction (Ryan et al., 2004).
This result of the present study agreed well with Saboo SS et al.,(2007) who reported that the mean resistive index value of obstructed kidney (0.72±0.03) was siginficatinly higher in obstructed kidney in comparison to resistive index value of unobstructed kidneys (0.64±0.02) (P value < 0.001).

Also the above finding agreed well with other study (Sayani et al.,2012 and Shokeir, 1999).

This results was inconsistent with Gurel et al.,(2006),who reported that no significant differences in mean RI values of obstructed and unobstructed kidneys because this study didn’t excluded the cases that had taken non steroidal anti-inflammatory drugs as (pain relief) and these drugs will cause errors in RI value, if taken within 24hrs, as they produce vasodilatation and finally affected the RI values. 
2.   RI in relation to Degree of ureteric obstruction:

      The RI values for hydronephrotic patients with unilateral ureteric obstruction were compared in relation to degree of ureteric obstruction. The mean RI value in completely obstructed kidney(0.75±0.01) was significantly higher than partial obstructed kidney (0.70±0.02)  (P value < 0.05). 

This study agreed with Sonali et al.,(2007) who reported that the RI value of completely obstructed kidney higher significant than the partially obstructed kidney (0.74 vs. 0.70) respectively (P value < 0.05).

This study disagreed with  Cronan and Tublin (1995) who reported that there was weak correlation between the degree of obstruction and the RI as there were many patients in their study who were diagnosed by IVU had low grade obstruction, but failed to fulfill Doppler criteria for ureteric obstruction.
3.  RI in relation to Duration of Symptoms: 
      The result of this study for resistive index values of hydronephrotic patients with unilateral ureteric obstruction were compared in relation to duration of symptoms of renal colic. The RI values were not significant among the three groups as had been shown in figure (3).

This study agreed with other studies like Saboo et al., (2007), Shokeir et al., (1999) who reported that the obstructed kidneys for more than 12 hrs didn’t have significantly higher difference than those with obstruction of shorter duration also RI value was significantly higher for more than 24 hrs duration.

On the other hand, this study disagreed with de Toledo et al.(1996) who reported that the RI value was significantly higher in patients with renal colic of more than 24 hrs. 

The variation in the observations could be related to the fact that the duration of obstruction in above study was based on clinical symptoms which may not correlate with anatomical obstruction and because particularly all patients are symptomatic for at least several hours before they are evaluate for renal colic (Platt et al., 1993).So we suggest, however that a fixed biphasic response to acute obstruction (vasodilatation followed by vasoconstriction ) may not occurred consistently in acute clinical practice. The episodic nature of renal colic clearly indicates that in many patients, obstruction is intermittent. In these patients the RI theoretically might not elevated, even if the intermittent obstruction persist for days and this was proved by experiences done in animal model which showed renal vasodilatation which precede vasoconstriction that occurred several hours (Moody et al., 1975).
This time factor is very important as it may lead to subsequent successful migration and descend of ureteric stones. So RI was not a time dependent parameter in this study. 
4.   RI in relation to Site of ureteric obstruction:

      The effect of  site of ureteric obstruction on the RI values. The site of obstruction was proximal to kidney in 17 out of 31( 54.83%) patients, and distal in 14 out of 31(45.17% ) patients. 
In this study the level of ureteric obstruction (proximal vs. distal) had no significant effect on RI (P value > 0.05). The mean RI of obstructed kidneys with proximal obstruction (0.75±0.03)was higher than RI value of distal obstruction (0.74±0.02) as shown in figure (4). 

This was agreement with Sonali et al.,(2007) who reported that the site of obstruction was proximal in 30 (75%) cases and distal in 10 (25%) cases. The mean RI of the obstructed kidneys with proximal obstruction was higher (0.73 ± 0.03), than in the kidneys with distal obstruction (0.72 ± 0.02). However, the difference was statistically not significant Platt et al.,(1995) and Shokeir et al.,(1999) reported that the RI was not significant in relation to the level of ureteric obstruction.

The above finding disagree with de Toledo et al.,(1996) who reported that the RI was significantly higher in patients with proximal ureteric obstruction.
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