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Abstract: Flank pain is the basic problem in medicine. Finding the causes of flank pain can have important 

role on screening and treatment.  

Methods: This research was performed on 350 cases that referred with chief complain of flank pain in Shahid 

Motahari Hospital (Marvdasht, Iran) during 2013 to 2014. For each cases urinalysis and Ultrasonography is 

requested and the data was collected by questionnaire and frequency of different causes was investigated. 

Results: In 350 cases, 126 cases had urinary tract stones with hydronephrosis, 194 cases had musculoskeletal 
pain and 30 cases had pyelonephritis. Renal abcess, renal tumor, urinary pelvic junction obstruction, ureteral 

stenosis, acute renal infarction and renal vessels diseases did not have any frequencies.  

Conclusion: By this research we concluded that most people who refer to clinic of urology with chief complain 

of flank pain have musculoskeletal pain. So by screening of these patients before referring to the clinic of 

urology, we can differentiate the urologic causes and non urologic causes of flank pain and it is time and cost 

beneficial. 

Keywords: Acute renal infarction, musculoskeletal pain, pyelonephritis, renal vessels diseases, renal abscess, 

renal tumor, urinary-pelvic junction obstruction, urinary tract stones, urethral stenosis. 

 

I. Introduction 
I.1. Flank Pain 

Flank pain as a fundamental and complex problem exists in the medical world. Many diseases of the 

genitourinary tract and genitals can cause flank pain. Flank pain is a common complaint in the emergency and 

general urology. Several factors cause this painful complaint that accurate and rapid differential diagnosis for 

early diagnosis and therapeutic intervention is necessary to reduce the risk. Flank pain can be origin from the 

superficial or deep parts. Painful sores on the skin surface can be followed, but the pain can seek deeper 
parenchymal lesions in internal organs such as intestines, biliary system, ureter, urethra, bladder and other 

hollow cavity of the abdomen. Recording adequate patient's history and perform a thorough physical 

examination is helpful in diagnosis. Symptoms such as dysuria and urinary frequency, urgency in urinating, 

fever, blood and urine can be helpful in diagnosis. Performing a simple urine test and counting evaluation of 

blood cells, white blood cells and bacteria in the urinary nitrite can also be helpful. (1, 2 & 3) 

Obstruction and inflammation are two main pathological mechanisms in flank pain. Many of the 

pathologic process can be classified into two groups inside and outside the urinary tract.The first flank pain 

should be evaluated to determine the presence or absence of obstruction and if approved the cause should be 

reported. (4) First abdominal radiography imaging are for patients with suspected diagnosis of renal colic that its 

sensitivity for detecting ureteral stones is 45 to 62 percent and specificity of 67 to 77 percent. Unenhanced 

Helical Computed Tomography (UHCT) as a reliable, fast and high precision is necessary for the evaluation of 

flank pain. Recent studies on the evaluation of this method shows that the most common cause of urinary stones 
and ureteral obstruction colicky flank pain that are detected by this method, are highly accurate. Due to the 

availability of suitable, less time, cost, precision, high sensitivity for the detection of micrometeoroids and 

radiolucent, accurate determination of the exact location and size of stones, UHCT as a diagnostic method is 

introduced primarily. (5, 6 & 7) Of great advantages of this method is the diagnosis of secondary signs of 

obstruction such as nephromegaly, dilatation of the collecting system with high positive predictive value implies 

the possible presence of kidney stones or other obstruction such as differential diagnosis of pyelonephritis or 

renal artery thrombosis. This ability is extremely important to detect small stones less than 4 mm that easily 

excreted. (8, 9 & 10) But if the ultrasound or CT scan detects abnormalities in the genitourinary tract in the 

kidney, thus, we should look for hydronephrosis.  
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Two things may have happened in case of hydronephrosis: 

 1. Presence of stones that may be associated with urinary tract infection or not. 

 2.    In case of absence of stone obstruction, we look for followings: 

 

I.2. Ureteral tumor 
Ureteral tumors like other tumors might be benign or malignant. If the tumors occur near the entrance 

of ureter to the bladder, it may block kidney and causes pain and swelling of the kidneys (hydronephrosis). 

Ureter and renal pelvis cancers are rare and responsible for only 4% of all cancers of the lining of the urinary 

tract (bladder). The mean age of patients is 65 years and the disease is more common in men than in women. 
Risk of having bladder tumors in patient who have had the upper urinary tract tumors are increased to 30 to 50 

percent, but the reverse is not true, i.e., the probability is less than 2% of bladder tumors associated with upper 

urinary tract tumors. Smoking can be named as important risk factors.  

In Pathology 97% of ureter cancers, are bladder transitional cell carcinomas. Squamous cell carcinoma 

of the ureter are rare (especially in persons with a history of chronic inflammation or infection of the rock) and 

adenocarcinoma tumors of mesodermal Bsyarnadrast are also rare. Of its clinical symptom, hematuria (blood in 

urine) and flank pain and a mass clear-side or flank area (hydronephrosis or damage) can be named. The best 

tool for the detection is ureteroscopy and biopsy. Intravenouspyelogram (IVP) is also helpful; a filling defect in 

the distal ureter and renal pelvis and ureter dilated lesion is also seen. By Magnetic resonance imaging and 

ultrasonography and CT scan, the tumor can be differentiated from a blood clot or stone. In Pelvis and ureter 

tumors, we should have destructive attack as recurrence rate is high and the function and anatomy of the kidney 

should be examined closely. (11, 12 & 13) 
 

I.3. Papillary necrosis 

acute renal papillary necrosis usually create significant hematuria, that can be associated with extreme 

flank pain, tenderness of the CVA, stiffness and abdominal colic pain, oliguria or anuria, pyuria (pus in the 

urine), fever, chills, vomiting, and loss of bowel sounds. Papillary necrosis lead to acute ureteral obstruction that 

will be followed by a dull ache side. Papillary necrosis is also caused by artery ischemia. Intravascular 

pyelography (IVP) can be helpful in diagnosis. (14) 

 

I.4. Uretropelvic junction obstruction 

When the urine is passed by the kidneys through the ureters and then managing through the pelvis 

tucked into the bladder. The ureteral-pelvic junction is naturally funnel-shaped so that passing urine from the 
renal pelvis to the ureter can easily be done. Some of the ureteral-pelvic junction is tight. The tightness can be 

severe, moderate or mild and urine is accumulated behind narrowing area that cause hydronephrosis. UPJO, one 

of the anomalies of the ureter is common in males than in females and in 10 to 15 percent of cases can be seen 

as bilateral. The exact cause of this disorder is unknown. Actual obstruction occurs rarely, but Hypoplastic 

proximal ureteral is often seen with thin walls. Traditionally this abnormality was diagnosed as a urinary tract 

infection or after birth abdominal mass. But nowadays with the advent of ultrasound, we are able to detect these 

abnormalities before birth. Babies are born with this problem, however, are healthy babies but should be 

regularly monitored by the doctor. Clinical symptoms depend on the patient's age at the time of diagnosis. 

Recent advances in prenatal ultrasonography led to the diagnosis of intrauterine infection in the most cases. 

After birth, pain and vomiting are the most common symptoms. However, hematuria, urinary infection may also 

occur. Rarely, some patients are referred with complications such as stones, enlarged kidney trauma, 

hypertension or other abdominal mass. In Adults, UPJO is often marked and secondary with tendency to 
progress. If the disease is suspect, it demands a full investigation of the urinary tract to be performed on child. 

Urinalysis, ultrasound scan of the urinary system and if needed, Intravenous Urography confirms the diagnosis. 

The disease in 10 percent of cases is associated with the return from the bladder to the ureter that further 

investigation is required to identify. (15, 16 & 17) 

 

I.5. Retroperitoneal fibrosis 

Idiopathic Retroperitoneal fibrosis is a rare disease of unknown etiology characterized by progressive 

fibrosis and inflammation of the urinary tract involvement is identified in 80 to 100 percent. Men are involved 

more than women and it is more common in ages from 40 to 60. The pain is first in the lower abdomen flanks 

and is then pulled to the testicles and around the navel. MRI Imaging, closure of the abdominal aorta and 

bilateral hydronephrosis is found. Retroperitoneal fibrosis diagnosis is confirmed with a biopsy tissue and 
obstruction of the ureter with a stent in the treatment of urinary tract. Although treatment of advanced fibrosis 

Idiopathic Retroperitoneal with placing stents in the urinary tract is done, but in resistant cases the second-line 

treatment with prescribing steroids is effective to suppress the immune system and it may contribute to long-
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term remission of the disease (18, 19). But if hydronephrosis not specified on ultrasound or CT scan, in absence 

of stone, the followings are considered:  

 

I.6. Renal infarct 

 Renal infarction usually creates significant hematuria. The patient may have complain about severe 

persistent pain and tenderness along the lateral side of the upper abdomen, nausea and vomiting. Other 

presented symptoms include oliguria or anuria, proteinuria, decreased activity, and bowel sounds and one or two 

days after infarction, fever and increased blood pressure. Both sexes and both the kidneys are equally affected 

and individuals over fifty years are more prone to chronic atrial fibrillation and thromboembolism. White blood 

cells and serum lactate dehydrogenase are usually increased. The confirmed diagnosis is possible by CT scan. 

(20) 

 

I.7. Renal abscess 

Causing symptoms such as inflammation and edema in acute pyelonephritis and renal capsule, renal 
capsule for flank pain caused by tension. Sometimes the mass is palpable. The main symptom is fever diagnosis 

is confirmed by CT scan. (21, 22 & 23) 

 

I.8. Renal vein thrombosis 

Renal vein thrombosis (RVT) occurs rarely, but it is one of the treatable causes of kidney dysfunction. 

Although doctors consider RVT on nephrotic syndrome, often it is associated with malignancy. While the 

minority are caused by the nephrotic syndrome or an unknown cause. Other predisposing factors include 

surgery, trauma and other conditions, genetic or acquired hypercoagulability (for example, a deficiency of 

protein C or S, antithrombin gene mutation, factor V Leiden gene mutation). RVT often associated with 

malignancy (78%), renal cell carcinoma that spread to opposite kidney and cause obstruction bilateral renal 

vein. Nephrotic syndrome is associated with increased risk of venous thrombosis of the RVT to be positively 

correlated with disease severity assessed by 24-hour protein excretion. Some studies have shown RVT for about 
25 to 30% in patients with nephrotic syndrome. It seems that hypercoagulability is due to the lack of anti-

thrombosis protein in the urine, increased activation of platelets or clotting factors. Common glomerular 

diseases associated with RVT are: membranous nephropathy, proliferative glomerulonephritis and minimal 

change disease. Patients may have symptoms of renal cell carcinoma such as flank pain, hematuria, nausea, 

anorexia and lower limbs edema. In men, the left renal vein obstruction can lead to left varicocele. In patients 

without malignancy, symptoms of RVT depend on the severity of thrombosis. Full acute thrombosis is likely to 

symptoms such as hematuria, flank pain, abdominal distension and acute renal failure manifested. RVT in adults 

usually occurs gradually and there is a time for formation of venous collaterals. In gradual obstruction, most of 

the patients have no symptoms or acute renal failure, however mild proteinuria and increased creatinine is often 

observed. The gold standard procedure for diagnosis is renal Venography. But because of the risk of blood clots, 

bleeding and dye Iodine, safer methods are commonly used.  CT scan with contrast material seems to have a 
relatively high sensitivity and specificity, although there is a risk of contrast-induced nephropathy. Intravenous 

pyelography can discover RVT but the sensitivity is low. Doppler ultrasound is useful but it all depends on the 

operator and is less sensitive than CT scan and venography (24, 25, 26 & 27) 

 
I.9. Renal Tumor 

It is one of the ten dangerous diseases that are more common between 50 and 70 years old. It is also 

one of the most common cancer diseases, and includes 2 to 4% of malignant cancer and 3 major diseases of the 

Urology segments. More men than women (60%) are affected. Blood in the urine is usually the first sign that 

doctor finds the tumor through ultrasound and later is associated with abdominal pain and flank pain in the 
sides. Often treatment is by complete removal of the kidney. Other treatments are often not needed. 

 

Causes of Renal tumor 

Tobacco (cigarette), overweight particularly in women and occupations with exposure to asbestos and 

cadmium have major role in the development of kidney cancer. In dialysis patients, the possibility of developing 

kidney cancer, due to large cysts, is 30 fold, and about 6 percent of them are gradually diagnosed with kidney 

cancer. Kidney transplant patients, raises the possibility of kidney cancer. Genetic factors have occurred rarely 

(1%) that often occurs early in the two kidneys. Three classic signs and symptoms of kidney cancer include 

hematuria, overwhelming flank pain and smooth mass obscure, firm and tangible. Colicky pain may be 

associated with the passage of clots. Other presented symptoms include fever, tenderness in CVA region and 

increasing pressure. In advanced disease, the patient may reveal weight loss, nausea and edema of the legs with 

varicocele. (28, 29 & 30) 
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I.10. Cyst 

The kidneys remove waste from the blood and produce urine. As people get older, the cyst containing 

the cyst fluid may be formed in kidneys that are often small, round and thin-walled. Kidney’s cysts are almost 
always benign, often not a problem and many individuals have normal life, without being aware of its existence 

in their body. Fifty percent of people with over 50 years have a kidney cyst. Polycystic kidneys in adults are the 

most common hereditary disease which symptoms usually appear before age 40 and most children diagnosed 

with, have shorter life spans. Enlarged kidneys have multiple cysts. Blood in the urine and pain are all common 

symptoms. In case of infection, pain in kidney as well as fever is observed. Irritative symptoms of bladder and 

kidney failure with headache, nausea, vomiting, weakness, weight reduction occurs there. Sometimes the patient 

will notice an abdominal mass. In 60 to 70 percent of patients, there is a hypertension. (31, 32 & 33) 

 

I.11. Kidney Stones 

Kidney stones are not always the cause of acute flank pain and some other important terms are also 

able to make it. For the continuation of the study, taking full clinical examination with emphasis on identifying 
the nature of the pain and reject the signs and symptoms requiring hospitalization is necessary. In Men testicles 

must be examined, because scrotum may also be rarely present alone with abdominal symptoms. The 

temperature should be recorded for all patients and referral is necessary for patients with fever symptoms. 

Kidney stones have a wide variety but most of them are created from calcium oxalate. Smaller stones may pass 

without causing symptoms. Stones larger than five millimeters are so large that they cannot pass through the 

ureter and grow gradually over several years. If they are too large may cause obstruction of the kidney and 

hydronephrosis. They may cause damage to the kidneys and cause bleeding into the urine. Sized stones may 

dilate and scratches the passage of the urethra and cause severe pain and the bleeding. The pain comes almost 

always at a certain time on one side of the body. But if a person is prone to stones, the next attack may occur on 

the other side. The classic presentation of renal colic is the sudden onset of severe back pain and is described 

similar to the intensity of labor pain. Flank pain depending on the location of the obstruction, is spread to groin 

and testicles or major lips. Thus, the pain can be a good guide to find the location of the blockage. If the stone is 
at the junction of the ureter to the bladder, mainly with stimulation of detrusor muscle, the patient complains 

about urinary urgency (feeling the need for immediate evacuation of urine with low volume, frequent urination 

and pain). Hematuria, restlessness, nausea and vomiting, fever, abdominal distension and possibly decreased 

bowel sounds may be other symptoms. If there is a stone at the junction of the ureter to the bladder irritative 

symptoms such as frequent urination and burning during urination may exist. (34, 35, 36 & 37) 

 

I.12. Pyelonephritis 

 Kidney infection occurs due to the invasion of the bacteria to kidney and is known as pyelonephritis, 

and includes all types of chronic and acute pyelonephritis and emphysematous pyelonephritis. 

 

I.13. Difference between muscle pain and kidney Pain 
Musculoskeletal pain is often confused with kidney pains, and this is a big concern for the patients and 

their family. The reason is that kidneys as a sensitive part of the body are associated with many other parts of 

the body. On the other hand, a lot of pain in patients with low back pain are mistaken with kidneys pain. Most 

often these pain have origins of musculoskeletal and not a root in kidney pain. One of the most common causes 

of back pain is muscle spasms in the left lumbar spine. Its onset is the pain from under the ribs and feeling of 

deadly shooting at the navel is experienced. Among those who have chronic constipation, low back pain is more 

common and a lot of back pain in patients with chronic constipation is confused with renal pain. (38, 39 & 40) 

 

I.14. Objectives 

 The objective of the study was to determine the causes of flank pain in adult patients who referred to kidney 

and urinary tract Clinic in Shahid Motahari Hospital (Marvdasht, Iran) during 2013 and 2014. 

 

I.14.1. The specific objectives  
• Prevalence of urinary stones in adult patients with flank pain. 

• Determining the frequency of pyelonephritis in adult patients with flank pain. 

• Determining the frequency of renal abscess in adult patients with flank pain. 

• The incidence of renal tumors in adult patients with flank pain. 

• Determining the frequency of obstruction of ureteral-pelvic junction in adult patients with flank pain. 

• The ureteral stenosis in adult patients with flank pain. 

• Determination of acute renal infarction in adult patients with flank pain. 

• Determination of renal disease in adult patients with flank pain. 
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I.14.2. Practical purposes 

Based on the obtained results and the frequency of each of the causes of flank pain, it can be decided 

that whether screening for the disease before entering the kidney and urinary tract clinic, with the exclusion of 
other causes, is affordable or not. 

 

II. Methods 
The study was done in Shahid Motahari Hospital (Marvdasht, Iran) and data collection was cross 

sectional. The study included 350 patients with flank pain who were referred to the clinic. Each of these people 

were requested a urine test and ultrasound and then the data was collected by questionnaire and the frequency of 

each were studied. Using software SPSS version 21, the prevalence and frequency of the results of analyzed 

with descriptive statistics. 

 

III. Results 
Figure (1): The frequency of patients with stones and hydronephrosis 

 
 

 The above diagram is related to the number of patients with stones and hydronephrosis observed in 350 

adult patients referred to the kidneys and urinary tract clinic. 126 patients had renal stones with hydronephrosis. 
 

Figure (2): The frequency of patients with musculoskeletal pain 

 
 

 The above diagram is related to patients with musculoskeletal pain that has been observed in 350 adult 

patients referred to kidney and urinary tract clinic. 194 patients were diagnosed with musculoskeletal pain. 
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Figure (3): The distribution of patients with pyelonephritis 

 
 The above diagram is related to the number of patients with pyelonephritis that has been observed in 

350 adult patients referred to the kidneys and urinary tract clinic, and out of them 30 patients were diagnosed 

with pyelonephritis.  

Figure (4): The frequency of patients with renal abscess 

 
 

The above diagram shows the frequency patient diagnosed with renal abscess that no one was diagnosed. 

 
Figure (5): The frequency of patients with renal cell carcinoma 

 
 

The above diagram shows the frequency of people with renal cell carcinoma that has been observed in 350 adult 

patients admitted to the hospital. Out of that, no one was diagnosed with renal cell carcinoma. 

 

 

 

 



Evaluating the frequency of urological causes of flank pain in adult patients that refer… 

DOI: 10.9790/0853-14357685                                          ww.iosrjournals.org                                           82 | Page 

Figure (6): The frequency of patients with obstruction of ureteral-pelvic junction 

 
 
The above diagram shows the frequency of people with obstruction of ureteral-pelvic junction that has been 

observed in 350 adult patients admitted to the hospital. Out of them, no one was diagnosed with obstruction of 

ureteral-pelvic junction. 

 

Figure (7): The frequency of patients with ureteral stenosis. 

 
The above diagram is related to the number of patients with ureteral stenosis that has been observed in 

350 adult patients referred to the kidneys and urinary tract clinic, and out of them, no one was diagnosed with 
ureteral stenosis. 

 

Figure 8: The frequency of patients with acute renal infarction 

 
 

The above diagram is related to the number of patients with acute renal infarction that has been 

observed in 350 adult patients referred to the kidneys and urinary tract clinic, and out of them, no one was 

diagnosed with acute renal infarction. 
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Figure (9): The frequency of patients with Renal vessels disease 

 
 
The above diagram is related to the number of patients Renal vessels disease observed in 350 adult 

patients referred to the kidneys and urinary tract clinic. Among them, no patient had Renal vessels disease. 

 

Table 1: Prevalence of the causes of flank pain 
No Urological causes of flank pain Rate Prevalence 

1 Kidney stone with hydronephrosis 126 00.36 

2 Musculoskeletal pain 194 55.50 

3 Pyelonephritis 30 8.50 

4 Renal abscess 0 0 

5 Kidney tumor 0 0 

6 Obstruction of Ureteral-pelvic junction 0 0 

7 Ureteral stenosis 0 0 

8 Acute renal infarction 0 0 

9 Renal vessels disease 0 0 

10 Sum 350 100 

 

The table one indicates the frequency and percentage of patients with flank pain out of 350 patients, 
126 patients were diagnosed with renal stones with hydronephrosis, 194 patients with musculoskeletal pain and 

the 30 of them were diagnosed with pyelonephritis. It can be concluded that the percentage of people with 

musculoskeletal pain are more than others. 

 

Figure (10): Percentage of patients with flank pain 

 
 

IV. Discussion & Conclusion 
As in this study was determined, muscular skeletal problems as the most common cause of flank pain, 

and urological causes were least. Note that in the previous articles, the focus were only on, one of the causes of 
flank pain with radiology as diagnostic mean of flank pain has been done, thus to compare this study with other 

studies is not completely possible. However, in following researches the comparison is only with one cause 

under investigation. Patatas and his colleagues in their study on suspected acute renal colic suggested that 

patient should be initially evaluated with ultrasound to detect the presence of hydronephrosis. (41) In our study, 

36% of people who have come with flank pain had stones with hydronephrosis. 
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In a study conducted by Chowdhury and his colleagues in 2006, the 500 people who were referred with 

flank pain were enrolled. They evaluated a new imaging pathway for the investigation of patients presenting 

with suspected acute renal colic. They found out the frequencies of stone were 44% and 12 percent of patients 
had a problem other than stones. In this study, the frequency of each of the other reasons not stated separately 

and causes of flank pain is mostly due to non urologic. (42) 

In another study that was conducted from 1995 to 1997, CT scanning revealed a stone in 92/281 

patients (32.7%) and no stone in 189/281 patients (67.3%). Of the 189 patients, 60/189 patients (32%) had 

another positive finding as a cause for flank pain. Eighty-one of 92 patients with a stone on CT (88%) had 

confirmation of stone disease by radiologic or surgical intervention. Eleven of 92 patients (12%) did not have 

confirmation of their diagnosis because of resolution of symptoms or refusal of further intervention. It seems 

that the results obtained in this study of flank pain are consistent with results obtained in our study. (43)  

In a study of Eshed and his colleagues, they found that, in 112 (26.3%) CT scans, the cause for the 

patient's acute flank pain could not be explained. Forty-three (10.1%) alternative significant diagnoses that 

explain the patient's complaints were found. Nineteen (44%) were findings related to the urinary tract, and 24 
(56%) were not related to the urinary tract. (44) 

Seen in this study, 350 adult patients referred to the kidney and urinary tract clinic in Shahid Motahari 

Hospital (Marvdasht, Iran), 126 (36 %) patients had urinary stones with hydronephrosis, 194 (55.50%)  people 

with musculoskeletal pain, and 30 (8.50%)  had pyelonephritis. So it can be concluded that screening all patients 

before entering the kidney and urinary tract clinic, in order to discard other causes, can be very necessary and 

affordable. 

 

Appendix 

Questionnaire  
NAME:                    FAMILY:                   AGE:                   GENDER:                 OCCUPATION:  

LOCATION: 

PHONE: 

CHIEF COMPLAIN: 

PRESENT ILLNESS  

ONSET:                                                                              LOCATION:  

DURATION:                                                                       SEVERITY:  

CONCOMITANT SYMPTOM:      

RELIEVING FACTOR: 

PAST HISTORY: 

 

DRUG HISTORY:                                                              SURGICAL HISTORY: 

SOCIAL HISTORY: 

 
LAB DATA: 
 CBC:                                                   U/A & U/C:                                      

 CRP:                                                   BUN:                                        CR: 

OTHERS: 

KIDNEY SONO: 

KUB X.RAY: 

IVP: 

SPIRAL ABDOMINOPELVIC CT 

WITH CONTRAST OR WITHOUT CONTRAST:  

OTHER: 

NON UROLOGICAL FLANK PAIN: 

1.MECHANICAL: 

2.HERPES: 

3.OTHERS: 

UROLOGICAL FLANK PAIN: 

1.OBSTRUCTIVE 

A,STONE:                                                                    B,NON STONE : 

2.UPPER URINARY TRACT INFECTION 

A,PYELONEPHRITIS                                                   B,RENAL ABCESS       

C,OTHERS: 
3.RENAL TUMOR: 
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