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ABSTRACT
The present study aims to evaluate role of Computed Tomography in Diagnosis and Characterization of Renal Infectious Diseases,
delineating the extent of pathology and identifying associated complications. Patients with uncontrolled diabetes mellitus with
history of recurrent urinary tract infections or renal calculi, symptoms of flank pain, dysuria and fever, should be considered as
high risk. These patients should be closely followed up with contrast enhanced or non-contrast CT scan, depending on their renal
function.
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INTRODUCTION

Renal infections encompass a spectrum of
infections which are treatable with timely
diagnosis and proven life threatening
complications. Renal infections are a result of
either hematogenous or retrograde spread to
kidneys with female preponderance. Inspite of
the usual protocol of uncomplicated cases being
treated medically, CT has been increasingly
requested especially in high risk patients.
Computed tomography is of great value in high
risk patients evaluation, equivocal cases and
determining the disease extent. CT scan is the
gold standard in diagnosis of renal infections [1,2].

Renal
tuberculosis, acute pyelonephritis,
perinephric
abscess,
renal
abscess
xanthogranulomatous
pyelonephritis
and
emphysematous pyelonephritis are various types
of renal infections. Uncomplicated renal infections
usually do not require computed tomography
imaging, but it aids in the diagnosis, establishes the
disease extent and helps in evaluating patients
with high risk.

Non-contrast CT provides valuable information
in diagnosis of calculi. Calcification in
parenchyma, hemorrhage and inflammatory
masses while contrast enhanced CT is valuable
in demonstrating renal excretory abnormalities
and other features of renal inflammation. In
renal infectious diseases, its function is usually
affected and hence contrast studies are essential
to demonstrate alterations occurring in excretion
of contrast.

To identify complications like abscess formation
and the extent of disease, CT scans obtained in
excretory phase are more helpful. Therefore
delayed CT scans are more frequently used than
early CT scans. Complications of renal infections
include renal facial thickening, abscess formation,
renal failure and renal scarring. Presence of these
complications indicates urinary obstruction.
Renal perfusion abnormalities in acute
pyelonephritis are demonstrated in nephrogenic
phase, where homogenous enhancement of
renal parenchyma is seen. To detect subtle
lesions nephrogenic phase is more sensitive than
corticomedullary phase. For extra renal extent of
xanthogranulomatous pyelonephritis, mainstay
of imaging is CT [3].
In cases of renal tuberculosis, CT plays a major
role in evaluation of residual renal parenchyma
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function, papillary necrosis, calyceal erosion and
extra renal spread [4].For perinephric abscess
CT scan is the investigation of choice, since
it is more sensitive. CT helps in defining the
size, precise location, extent and degree of the
loculation with respect to other retroperitoneal
structures [5].

CT scan is useful in both diagnosing and planning
operative procedures in cases of intra-renal
abscess [6]. On CT it appears as hypodense,
wedge shaped, poorly defined area that may
have focal renal involvement and liquefaction.
This lesion does not enhance on administration
of contrast, is distinctly marginated and has low
attenuation of 0 to 20 Hounsfield units. Perirenal
fluid collection and inflammatory stranding with
thickened Gerota’s fascia are some of the other
features [7].
MATERIALS AND METHODS

Source of data

A descriptive study was performed with 50
patients between November 2017 and September
2019, who were referred to the department
of Radiology at Sree Balaji Medical College and
Hospital, Chennai with symptoms suggestive of
renal infective pathologies were reviewed (flank
pain, fever, chills, dysuria, trauma).
Inclusion criteria

 All patients clinically suspected to have
renal infective pathology.


All patients diagnosed incidentally on
ultrasound of renal infections.

 Patients above 16 years of age irrespective
of sex.



Paediatric population (age <16 years)
Pregnant patients.

Method of collection of data

Patients referred to the department of Radiology
with symptoms suggestive of renal infective
pathologies were reviewed (flank pain, fever,
chills, dysuria, trauma).
A total number of 50 cases were taken up for the
study. Relevant history was taken into account:
diabetes mellitus, immunosuppression, renal
transplant, debilitating diseases, intravenous
drug abuse. All patients underwent blood
analysis for renal function. CT was be done for all
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the patients (contrast enhanced/non-contrast).

Technique of CT study

Patients were asked to be fasting for 4 hours
before the CT study. Prior to the contrast study in
suitable patients who had normal renal function
tests and no contraindication to contrast
administration, the risks of intravenous contrast
injection was explained and consent obtained.
An initial antero-posterior scanogram was
obtained in supine position with patient holding
the breath. Axial plain sections of thickness 5mm
were taken from the level of lung base to ischial
tuberosity.

Plain scan was followed by contrast enhanced
scan in suitable patients. For those patients
in whom contrast could not be administered
NCCT was performed, Careful consideration of
pathological changes is necessary in selection of
CT technique for detecting pathological changes.
The protocol in present study included pre and
post contrast CT scan.
Image analysis

After the image acquisition, they were sent
for reporting by senior radiologists. Once the
presence or absence of renal inflammation was
confirmed, their characterization including
location, laterality, distribution, perinephric
spread and complications were identified and
specified.
RESULTS

Present study is a descriptive study comprising
of 60 patients and was conducted within the
period between November 2017 to September
2019 in the Department of Radiology, Sree Balaji
Medical College and Hospital.
Demographics

As described in Table 1 and Figure 1 the minimum
age was 17 years and the maximum was 88 years
with mean of 50.2 years and standard deviation
of 15.2 years. Renal infections were found to
be more common in older age groups with
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Table 1: Age distribution of renal infections.
Frequency

Percent

Upto 30 yrs.

8

16

31-40 yrs.

4

8

41-50 yrs.

13

26
28

51-60 yrs.

14

Above 60 yrs.

11

22

Total

50

100
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Figure 1: Gender distribution of renal infections.

maximum patients (28%) within age group of
51-60 years.
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Table 2 and Figure 4. Least common complaint
was found to be hematuria seen in 17
patients (34%) as seen in Table 3 and Figure 5.
Intravenous pyelography shows nonfunctioning
calcified left, right kidney (Figure 6). As evident
in Table 4 and Figure 7, perinephric fat stranding
was closely followed by renal facial thickening
seen in 43 patients (86%). CECT shows
heterogenous enhancing lesion in antero-medial
aspect of posterior cortex of right kidney in mid/
lower pole. It is seen abutting the abscess in the
proximal right psoas muscle (Table 5 and Figure 8).
Table 2: Distribution of congenital anomalies.

NCCT shows foci of hyperdensity in the lower
pole of right kidney. Perinephric fat stranding
and renal facial thickening seen. CECT shows
delayed excretion of contrast in right kidney
(Figure 2). Figure 3 shows the distribution of
immunosuppression.

Congenital renal
anomalies

Frequency

Percent
96

Absent

48

Present

2

4

Total

50

100

Figure 4: Distribution of symptom of abdominal pain.
Table 3: Distribution of symptom of hematuria.
Hematuria

Frequency

Percent

Absent

33

66

Present

17

34

Total

50

100

Figure 2: CECT shows delayed excretion of contrast in right kidney.

Figure 5: Distribution of CT feature of renal stones.

Figure 3: Distribution of Immunosuppression.

The study included two patients with congenital
renal anomalies namely autosomal dominant
polycystic kidney disease and horseshoe kidney
which accounted for 4% of study population
adding to the risks factors. This is depicted in

Figure 6: Shows normal excretion. NCCT shows calcified left kidney.
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Table 4: Distribution of renal fascia thickening.
Frequency

Percent
14

Absent

7

Present

43

86

Total

50

100

Figure 7: Distribution of perinephric fat stranding.

Figure 8: Renal abscess with psoas extension.
Table 5: Distribution of positive CT diagnosis.
CT

Frequency

Percent

Positive

47

94

Negative

3

6

Total

50

100

DISCUSSION

The present study is a descriptive study
of 50 patients from the period of November
2017 to September 2019 which strives to
illuminate the features of renal infection
including
Acute
pyelonephritis
(focal/
diffuse),
Chronicpyelonephritis
(focal/
diffuse), Xanthogranulomatous pyelonephritis,
Emphysematous pyelonephritis, Renaltuberculosis,
Pyonephrosis, Renal abscess and Pararenal abscess.
The study included 60 patients who were referred
to Department of Radiology in Sree Balaji Medical
College from various departments (Urology,
Nephrology, General Surgery, General Medicine)
for radiological evaluation of clinical symptoms
indicative of renal infection. CT(non-contrast or
contrast-enhanced) was done for all patients.
The minimum age was 17 years and the
maximum was 88 years. In present study renal
infections were found to be more common in
older age groups with maximum patients (28%)

within age group of 51-60 years. This is similar
to the findings by Lim et al. [8].

The study included 33 females (66%) and 17
males (34%), showing renal infection being
more common in females. This is similar to study
by Kassem et al. [9], while in s6tudy by Lim S.K.
the infection was found to be more common
in males. In another study by Dhamotharan et
al. [10], renal infection was found to be more
common in females as well.

Certain risk factors were taken into consideration
which have been observed to be of significance
for the development of renal infections. These
included Diabetes mellitus which was found to be
most common, seen in about 30 patients (60%).
This is similar to study by Lim S.K et al. in his
study of hundred and thirty patients out of which
97.9% had diabetes mellitus. Tandogdu et al. [11]
stated the importance of immunosuppression
as a risk factor in developing renal infection in
patients with diabetes and renal transplant. In
present study diabetes mellitus was followed
by immunosuppression due to various causes
such as chemotherapy, chronic steroids, organ
transplant patients, HIV infection and was seen
in 5 patients (10%). The present study included
only two patients with congenital renal anomalies
namely autosomal dominant polycystic kidney
disease and horseshoe kidney which accounted
for 4% of study population adding to the risks
factors. Bo-Kyung et al. and Glodny et al. [12,13]
in their study showed no statistical significance
between horseshoe kidney and renal infections.
Bhandarkar et al. [14] in a retroscopic study
on 20 patients with horseshoe kidney found
significant association with renal infection and
horseshoe kidney.
Lantinga et al. [15] in their study identified
renal infection as an important complication in
patients with autosomal dominant polycystic
kidney disease. Choelho et al. [16] has
documented difficulty in diagnosis of renal and
perinephric abscess since the patients presented
with vague symptoms of long duration which
did not correlate with severity. The spectrum
of clinical symptoms is similar to the present
study with different frequency, but burning
micturition followed by fever was found to be
the commonest symptom in Choelho et al. [16]
and Kassem et al. [9].
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The patients included in the present study had
renal clinical symptoms with commonest being
fever seen in 44 patients (88%), followed by
abdominal pain and dysuria both accounting for
78% of patients (39 patients). Least common
complaint was hematuria seen in 17 patients
(34%). In our study most patients had symptoms
duration of more than 15 days (60%) which
inturn reflects delay in recognition of perinephric
and renal abscess. Choelho et al16 has noted
similar delays. Considerable similarities with
Choelho et al.[16] and Kassem et al.[9] study
were found as regards patient characteristics,
predisposing conditions and localisation.
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and fever, should be considered as high risk.
These patients should be closely followed up
with contrast enhanced or non-contrast CT scan,
depending on their renal function.
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In the present study we conclude that CT
plays a vital role in diagnosis of various
Renal Infections, the effect they have on renal
function and the associated complications. The
present study we illuminate the features of
renal infection including Acute pyelonephritis ,
Chronic pyelonephritis, Xanthogranulomatous
pyelonephritis, Emphysematous pyelonephritis,
Renal tuberculosis, Pyonephrosis , Renal abscess
and Para-renal abscess.

1. Das CJ, Ahmad Z, Sharma S, et al. Multimodality
imaging of renal inflammatory lesions. World J Radiol
2014;6:865–873.

CONCLUSION

We have managed to predict that patients with
complaints of flank pain, dysuria, recurrent
urinary tract infections, and fever lasting for
duration of 15 days or more should undergo
contrast enhanced CT as long as there are no
contraindications for contrast administration.
Whereas patients with contraindication to CT
contrast administration can benefit from noncontrast CT scan in evaluation of parenchymal
calcification, calculi, obstructed collecting
system which might require urgent drainage and
decompression or gas within the parenchyma
which requires emergency treatment.

Patients with uncontrolled diabetes mellitus
with history of recurrent urinary tract infections
or renal calculi, symptoms of flank pain, dysuria
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