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INTRODUCTION

Renal dimensions is speculated as a marker of func-
tional nephron mass and among renal measure-
ments, length and volume of kidney has been 
emphasized as most important parameters for 

making clinical decisions. 1Kidney disease is an 
emerging public health issue worldwide.2-4 Kidney 
diseases are  progressively increasing in South Asian 
countries like Pakistan.3 The growing incidence of 
renal diseases is likely to produce major burden on 
both healthcare system and the economy in future 

years.3 The overall prevalence of chronic kidney 
disease (CKD) in Pakistan is estimated  to be 12.5% 5, 
annual incidence of end-stage renal disease (ESRD) 
is>100 patients per million population and approxi-
mately 400 renal transplantation done every year in 
Pakistan6.  Evaluation of kidney measurements is of 
great importance to clinician and surgeons, as 
estimation of renal size is vital for the diagnosis, 
treatment and evaluation of renal diseases.7

A normal human kidney is 12 cm in length, 6 cm in 
width and 3 cm in anteroposterior thickness.8How-
ever, previous studies showed that renal dimensions 
are affected by many factors such as gender, age, 
side of kidney and ethnicity.9, 10

There are different methods available for measuring 
kidney dimensions such as Ultrasonography (US), 
Computerized Tomography (CT scan) and Magnet-
ic Resonance Imaging (MRI Scan). 11US is associated 
with notable inter observer and intra observer 
variability and reported to underestimate the 
kidney measurements by 15-18%.12-14Studies have  
reported MRI to be associated with disadvantages 
like lower spatial resolution and higher cost com-
pared to (MDCT scan).12,15 Moreover, gadolinium 
chelates present in contrast agents used in contrast 
enhanced MRI scan results in a condition called 
nephrogenic systemic fibrosis.16 In this study all mea-
surements were taken on Multidetector Computer-
ized Tomography scan (MDCT-scan), which with 
multiple CT slices have many advantages. It shows 
structural details of the kidney and other surround-
ing structures including kidney vasculature  in a very  
short period of time.12 It has a very thin slice collima-
tion, high spatial resolutions and allows reformatting 
in multiplanar imaging which provide good 
anatomical details.17, 18

During routine clinical and radiological assessment, 
measurements of kidneys are compared with 
standard normogram based on western popula-
tion. However, information available in studies 
conducted in Western countries may not be appli-
cable to our population. Thus, the purpose of this 
study was to establish baseline morphometeric 
data concerning renal dimensions in adults with no 
known renal disease in our population and to find its 
variation with age, gender and side of kidney by 
using the most accurate modality that is Multidector 
Computerized Tomography (MDCT) scan.

METHODS

This was a cross-sectional study conducted in the 
Radiology department at Ziauddin University Hospi-
tal, from December, 2016 to May, 2017.Study was 
conducted after approval from Ethics Review Com-
mittee of Ziauddin University. Samples were taken 
through non-probability consecutive sampling 
technique. Sample size of 250 individuals (500 
kidneys) was calculated by using WHO sample size 

calculator keeping prevalence at 12% of Chronic  
kidney disease in Pakistan5, Confidence level of 95% 
and bound of error at 5%. Study participants includ-
ed were those who presented to Radiology Depart-
ment for abdominal contrast CT examination with 
non renal diseases for various indications such as 
liver lesions, pancreatic lesions and gastrointestinal 
diseases. Informed and written consent was 
obtained from all participants. Participants includ-
ed, had serum creatinine ≤ 1.3 mg /dl (as per Hospi-
tal Lab value) and adults having age between 21 
years to 60 years. Patients who had history of renal 
transplant, renal surgery, renal tumor, renal stones, 
hydronephrosis and allergic reaction to contrast 
agent were excluded from study. Patients with   
hypertension, diabetes mellitus and congenital 
anomalies of kidney were also excluded.

Multidetector Computed Tomography: All CT exam-
inations were performed after intravenous contrast 
administration on a 16-slice MDCT scanner (Toshiba 
16 slicer Alexion, Japan) in the arterial phase. 
Contrast was given at the rate of 4 ml/sec. Patient 
was instructed to hold his/her breath for 10 seconds 
and scan was initiated. The scanned area was 
extended from the diaphragm to the pubic 
symphysis. At workstation post-processing of 
volumetric MDCT data sets was done. Multiplanar 
Reconstruction (MPR) images were reconstructed. 
Oblique sagittal and axial MPR images were creat-
ed. The parameters for kidney dimensions mea-
sured were maximum length of kidney from superior 
to inferior pole, maximum transverse diameter 
(width), maximum anterior posterior diameter 
(thickness) at the level of renal hilum and kidney 
volume was calculated by using ellipsoid formula. 11, 

19 Kidney Volume (cm3) = length (cm) × width (cm) × 
thickness (cm) ×  π/6. Data was analyzed on SPSS 
version 20. Quantitative variables were as expressed 
mean and standard deviation. These variables 
were compared by using one sample t-test, 
independent t-test and one way ANOVA. Correla-
tion analysis by using Pearson’s correlation. P-value 
≤ 0.05 was considered significant.

RESULTS

Out of 250 study participants 129 were males and 
121 were females. The mean age of study partici-
pants was 43.9 ± 11.8 years. The mean age of males 
were 43.5 ± 11.0 years and mean age of females 
were 44.3 ± 12.69 years. All participants were strati-
fied into four age groups aged 21 years to 60 years. 
Group 1 (21 ≤ 30) having 45 individuals, group 2 (31 
≤ 40) having 46, group3 (41 ≤ 50) having 78 and 
group 4 (51 ≤ 60) having 81individuals (Table 3)The 
mean dimensions of right kidney were, length 10.81 
± 0.71 cm, width 4.77 ± 0.23cm and anteroposterior 
diameter (thickness) 4.36 ± 0.2 cm. The mean 
dimensions of left kidney were, length 11.12 ± 0.73 
cm, width 4.84 ± 0.23 cm and anterior posterior 
diameter 4.44 ± 0.19 cm. The mean volume of right 

and left kidneys were 118.80 ± 17.98 cm3 and 126.00 
± 18.36 cm3 respectively. On comparing means of 
right renal dimensions including mean right renal 

volume with left renal dimensions, a significant 
difference was observed (p = 0.001) (Table1).

ACTIVITY OF PIPERACILLIN/TAZOBACTAM 
AND CEFOPERAZONE/SULBACTAM AGAINST 

PATHOGENIC ISOLATES OF
ENTEROBACTERIACEAE

Qamar un nisa Naz,¹ Faisal Iqbal Afridi,² Humera Rashid¹
¹College of Medical Technology, Ziauddin University, Karachi

²Department of Clinical Microbiology, Ziauddin University , Karachi

ORIGINAL ARTICLE

ABSTRACT
 
Background: Enterobacteriaceae are a large family of gram negative bacteria including many genera. The 
emergence and spread of resistance in Enterobacteriaceae is increasing due to the production of extend-
ed spectrum beta lactamase (ESBL) enzymes. Combinations of Beta-lactam/Beta-lactamase inhibitors such 
as Piperacillin/Tazobactam and Cefoperazone/Sulbactam have good activity against these isolates. The 
purpose of this study is to determine the antimicrobial susceptibility pattern of Piperacillin/Tazobactam and 
Cefoperazone/Sulbactam against isolates of Enterobacteriaceae from a tertiary care hospital laboratory of 
Pakistan. This study validates better options for empirical antimicrobial treatment for this group of difficult to 
treat pathogens.

Methods: A total of 2111 clinical samples were received for culture and sensitivity from both in and outpa-
tients. Samples were inoculated on Chocolate agar, Sheep blood agar and MacConkey’s agar and were 
incubated for 24 to 48 hours according to standard technique. All isolates belonging to the family Entero-
bacteriaceae identified by conventional biochemical tests were included in the study. Antimicrobial sensi-
tivities of Enterobacteriaceae were tested and interpreted by Kirby-Bauer disc diffusion method according 
to Clinical Laboratory Standard Institution criteria.

Results: Out of 2111 clinical samples, 214 isolates of Enterobacteriaceae were identified. Escherichia coli was 
recognized as the predominant pathogen (130/214; 60.75%). Frequency of extended spectrum beta 
lactamases producing Enterobacteriaceaewas100/214(47%) in 214 samples. Antimicrobial sensitivity was 
80% (172/214) to Piperacillin/Tazobactam and 83% (178/214) to Cefoperazone/Sulbactam against the total 
214 isolates of Enterobacteriaceae.

Conclusion: Piperacillin/Tazobactam and Cefoperazone/Sulbactam are potential and better empirical 
treatment options for treating isolates of Enterobacteriaceae. This will help in reducing selection pressure on 
last resort antimicrobials and hence curtail antimicrobial resistance.

KEYWORDS:  Antimicrobial susceptibility. Piperacillin/Tazobactam. Cefoperazone/Sulbactam. Enterobacteri-
aceae. Beta lactamases.

Corresponding Author
Qamar un nisa Naz
Lecturer and Assistant Manager of Clinical laboratory Sciences,
College of Medical Technology, Ziauddin University North Nazimabad, Karachi.
Email: qamarunnisa.naz@zu.edu.pk

INTRODUCTION

The family of Enterobacteriaceae includes many 
genera which are responsible for wide range of 

infections. They possess a complex antigenic struc-
ture, and produce a variety of toxins and enzymes.1
Antibiotic resistance in isolates of Enterobacteriace-
ae is emerging in many parts of the world as a major 

threat to successful therapy of infection. Beta-lact-
am antimicrobial agents are the most commonly 
used for treatment of bacterial infections.2 Resis-
tance to Beta-lactam antibiotics among isolates of 
Enterobacteriaceae is most often due to the 
production of beta-lactamases.3 These enzymes 
destroy the beta-lactam ring of the beta-lactam 
antibiotic.4 They bind to and prevent the action of 
penicillin binding protein which are responsible for 
building and maintenance of peptidoglycan 
layer.5,6 The extended spectrum beta lactamases 
(ESBLs) are commonly inhibited by beta-lactamase 
inhibitor, such as Clavulanic acid, Sulbactam and 
Tazobactam.7 Tazobactam and Sulbactam have 
been combined with Piperacillin and Cefopera-
zone respectively to enhance the bactericidal 
activity.8 Piperacillin is a semi synthetic Penicillin 
while Tazobactam is a beta lactamase inhibitor.9 
Combination of Piperacillin with Tazobactam is 
more effective against Enterobacteriaceae.10,11,12 
On the other hand, Cefoperazone is a semi synthet-
ic cephalosporin while Sulbactam is a good inhibitor 
of beta lactamase. Combination of Sulbactam with 
Cefoperazone enhances its bactericidal activity.13

This study was done to evaluate the antimicrobial 
susceptibility pattern of Piperacillin/Tazobactam 
(Pip/Tazo) and Cefoperazone/Sulbactam (Cef/Sul) 
against isolates of Enterobacteriaceae from various 
clinical samples of inpatients and outpatients. The 
extracted data will be used to guide the physicians 
towards better antimicrobial options and will 
reduce antimicrobial resistance.

METHODS

This observational study was carried out in the 
Clinical Microbiology Laboratory of Dr. Ziauddin 
University Hospital. The study was conducted over a 
period of six months from 1stMay, 2010 to 30th 
November, 2010. Specimens including urine, blood, 
pus aspirates, sputum, tracheal aspirates, catheter 
tips and body fluids were collected in a sterile leak 
proof container from both inpatients and outpa-
tients. The samples were initially inoculated on Blood 
agar, MacConkey’s agar and Chocolate agar. 
Urine samples were cultured on Cysteine Lactose 
Electrolyte Deficient agar (CLED). Blood culture 
bottles were kept at 37oC under aerobic condition 
and then sub-cultured on MacConkey’s agar and 
Chocolate agar. After 24 hours of incubation, 
suspected colonies of Enterobacteriaceae were 
screened by gram staining and oxidase test. They 

were further identified by biochemical tests (i.e. 
Sulphide Indole motility, Citrate utilization, Urease 
production, and Triple Sugar Iron tests) with the aid 
of Analytical Profile Index 20 Enterobacteriaceae 
(API 20 E).1

Antibiotic susceptibility testing of organism was 
performed on Muller Hinton agar (MHA) by 
Kirby-Bauer disk diffusion method.  The antimicrobial 
discs, Pip/Tazo (100/10μg) and Cef/Sul (75/30μg) 
were used. Interpretation of the results was done 
according to the recommendations of Clinical 
Laboratory Standard Institution (CLSI) guidelines.14 
American type of Culture collection (ATCC®) Esch-
erichia coli (E. coli) 35218 for Beta-lactam/Beta-lac-
tamase inhibitor combinations and ATCC® E. coli 
25922 were used as control strains.

RESULTS

During the period of study a total of 2111 samples 
were processed, out of which 454 (21%) were 
culture positive. From these culture positive samples 
214 (47%) yielded the growth of Enterobacteriace-
ae. In this study, E. coli (130/214; 60.75%), was found 
to be the highest causative organism from isolates 
of Enterobacteriaceae, followed by Enterobacter 
(80/214; 37.39%), Klebsiella (03/214; 1.4%), and Citro-
bacter species (01/214; 0.46%) as shown in Figure 1.
In Enterobacteriaceae 47% isolates were found as 
ESBL producers while 53% were found to be non 
ESBLs producing organisms (Figure 2). In total, 
including all isolates of Enterobacteriaceae the 
antimicrobial sensitivity is 80% (172/214) for Pip/Tazo 
and 83% (178/214) for Cef/Sul. The sensitivity pattern 
of non-ESBL and ESBL producing isolates are shown 
in Table 1.

Figure 1: Percentage distribution of isolates of 
Enterobacteriaceae in different samples (n=214)

INTRODUCTION

Lower spinal back pain is a very common everyday 
problem which most people experience at some 

point in their life1. It can be specified and non-speci-
fied lumbar back pain. Most patients present 
without any specific underlying cause of back pain, 
but in about 10% of cases there is a specific known 

cause of pain2. Nonspecific low back pain consti-
tutes about eighty five percent which are treated in 
primary care settings also a great number of back-
aches are managed by physical therapists3. Since, 
nonspecific low back pain varies with changes in 
posture and activity so it is also called mechanical 
low back pain4. Backache presented with spasm, 
tenderness and pain in lumbar back area which is 
not due to tumor, sepsis, fracture, ankylosingspon-
dylitis or other inflammatory diseases is known as 
non-specific lumbar back pain3. Lower spinal back 
pain is very frequent in younger and middle aged 
individuals5.

According to6spinal muscle contraction and stabili-
ty exercises are very useful for the avoidance and 
management of lower back pain. While according 
to Stevens et al., 2006, therapeutic exercises are 
beneficial for development of lumbar-pelvic stabili-
ty and bridging exercises are especially used for this 
purpose. So clinician or physical therapists must 
educate the patients thoroughly about exercise 
and also explain those sets and repetitions7

Therapeutic ultrasound (US) is utilized in the man-
agement of damaged tissues but there is less 
evidence for the management of back pain with 
therapeutic ultrasound.8Phonophoresis is a proce-
dure in which therapeutic ultrasound is used to 
administer pharmacological agents, mainly NSAIDs 
or analgesic medicines, over the unharmed skin to 
the subcutaneous tissues9. Ketoprofen, known as 
NSAID, is frequently prescribed simply as 'an anti-in-
flammatory', or as an 'NSAID'. It acts by inhibiting the 
synthesis of chemicals inducing pain and tender-
ness in the body. When ketoprofen is used topically 
on the skin as a gel, it  produces localized instead of 
a generalized effect. It penetrates deeper into 
areas of the skin which are inflamed10. So efficacy of 
this drug has remained ambiguous via phonophore-
sis.  

Analgesic or anti-inflammatory drugs could be 
added into ultrasound gel for improving treatment 
efficacy.11Ultrasound waves cause temporary skin 
changes, causing drug molecules to be absorbed 
through the skin, when directed towards inflamma-
tory area, the muscle pain is relieved. Drugs added 
in ultrasound gel must not block the intensity or 
power density of the ultrasound wave12 Diclofenac 
emulgel has been studied for combination usage 
with ultrasound therapy. In order to reduce treat-
ment cost for patients, some herbal medicines such 
as plaiemulgel might be substituted for diclofenac 
emulgel in ultrasound therapy13The optimization of 
drug absorption through skin is of great value in 
modern therapy. Phonophoresis is the use of thera-
peuticultrasound to increase percutaneous drug 
absorption. However, few studies have compared 
pulsed and continuous modes of therapeutic 
ultrasound.14

During the absorption of ultrasonic waves in tissues 
and their reflection among the surfaces, heat 
energy is produced and provides deep heating. At 
the same time, ultrasound therapy has analgesic 
effects, increases nutrition, and also speeds up 
blood circulation.15 Phonophoresis is noninvasive 
and has potential benefits over oral administration 
and injection of pharmaceutical agents, including 
eliminating both injection site morbidity and 
first-pass metabolism in the gastrointestinal 
tract.16According to theoretical models of phono-
phoresis, US acts at the skin surface, resulting in 
cavitation of the micro channels within the stratum 
corneum, the most protective and outermost layer 
of the skin.17  

Pulsed mode US is preferred for the treatment of 
acute and subacute cases.18 Therapeutic pulsed 
ultrasound (TPU) is a form of mechanical energy 
that is transmitted through and into living tissue as 
acoustic pressure waves. It has been theorized that 
the micromechanical strains produced by these 
pressure waves in biological tissues may trigger 
biochemical events that accelerate tissue repair19

Ketoprofen were effective at controlling pain, swell-
ing, and trismus after the surgical removal of third 
molars20 ketoprofen at therapeutic doses is more 
efficacious than ibuprofen in pain management of 
rheumatoid arthritis, supporting its use in clinical 
practice.21 Oral ketoprofen is superior in efficacy 
than diclofenac/ibuprofen in relieving moder-
ate-severe rheumatic pain and in improving func-
tional status and general conditions, with an overall 
good safety profile, comparable to ibuprofen and 
diclofenac.22 This study was conducted to examine 
the effectiveness of therapeutic ultrasound with 
ketroprofen gel and aqua sonic gel in the reduction 
of pain and disability level in non-specific low back 
pain.

METHODS

This research design was Randomized Clinical Trial. 
Convenient sample of selected patients was 
between ages 20-35 years both male and female 
visiting physical therapy center of Madinah Teach-
ing Hospital, and SugrahTrust Hospital Faisalabad 
during the period of February to June, 2016. Patients 
not included in this study were presented with mild 
pain according to VAS < 3 and having inflammatory 
disease, disc herniation, radiculopathy, vertebral 
fracture, spinal degenerative changes and preg-
nant women. 

Before collecting the data, all information about 
the study was provided to the patients and they 
were required to sign consent forms. Privacy of 
patients was taken into consideration. There were 
30 males and 30 females which were randomly 
allotted into two treatment groups. Total sample size 
was 120. In group A, Therapeutic Ultrasound with 
ketoprofen along with routine physical therapy 

(stretching and strengthening exercises) was 
applied while in group B,Therapeutic Ultrasound 
with aqua sonic gel along with routine physical 
therapy (stretching and strengthening exercises) 
was applied. 

Participants in each group received 10 sessions of 
treatment on consecutive days within two weeks. 
The pain intensity level was recorded by visual 
analogue scale (VAS) and daily life activities were 
recorded by Oswestry Disability Questionnaire 
(ODQ). Pain intensity and Functional level were 
measured before the treatment and after 5 sessions 
then at the end of 10 sessions of treatment.(treat-
ment was discontinued if pain increased then other 
modalities were used). 

Ultrasound application: Each group received; 
continuous US that applied on the paravertebral 
region of lumbar spine at 1 MHz frequency while 
intensity was 1.5W/cm2 with continuous mode for 
ten minutes as described by Ebadi et al.8

Patients were instructed to perform stretching 
exercises prone on elbow; rise on elbows as much 
as possible while keeping hips on the floor and 
strengthening exercise bridging; Supine lying flat on 
the back with bent knees while feet should be 
flattened on the floor, then squeeze abdominal and 
buttock muscles and lift buttocks off the floor. 
Patients were asked to perform2 sets with 10 repeti-
tions during each treatment session, depending on 
the ability of each patient. 

Outcome measures: Both primary and secondary-
outcomes were measured. Primary outcome was 
reduction in pain measured through the visual 
analogue scale (VAS) with readings measuring from 
0-10, 0 means no pain while 10 means maximum 
pain.Pain is also divided into three levels mild, mod-
erate and severe. If a respondent scores within 0-3 

range it indicates mild pain while 3-7 and 7-10 is 
moderate and severe respectively. Respondents 
marked the pain level corresponding to the degree 
of pain they feel and were also provided freedom 
to express their exact pain intensity23

The secondary outcome was reduction in disability 
which is measured by modified oswetery scale. 
Modified Oswestery low back pain disability index 
questionnaire was used for assessment of low back 
pain during activities of daily living before and after 
this study. This questionnaire has two sections, one is 
personal data information name, age, sex, and 
other section include ten daily life activities such as 
pain intensity, sitting, standing, walking, washing, 
sleeping, social life, travelling, personal care, and 
employment/homemaking. In ODI each section 
has six points from 0-5. ODI score > 60% indicates 
severe disability while ≤ 20% indicates minimal 
disability.

Data analysis: The acquired data was entered in to 
SPSS version 20. Paired sample t- test were applied 
to compare the VAS. Frequency was used to deter-
mine the functional disability for both groups 
before, during and after treatment. The data was 
subjected to further analysis using 5% level of signifi-
cance.The data was then presented in the form of 
charts and graphs.

RESULTS

Figure 1 shows the participants recruitment in this 
study, total participants were 120. In group A total 
drop outs were 10 while in group B they was 13.The 
age ranged from 20 to 35 years. The overall mean 
age was 29.51 ± 4.95 years.The VAS before treat-
ment was 5 to 7 in both groups with a mean of 5.65± 
0.58 in Ketoprofen gel group and 5.70±0.79 in aqua 
sonic gel group 
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INTRODUCTION

Renal dimensions is speculated as a marker of func-
tional nephron mass and among renal measure-
ments, length and volume of kidney has been 
emphasized as most important parameters for 

making clinical decisions. 1Kidney disease is an 
emerging public health issue worldwide.2-4 Kidney 
diseases are  progressively increasing in South Asian 
countries like Pakistan.3 The growing incidence of 
renal diseases is likely to produce major burden on 
both healthcare system and the economy in future 

years.3 The overall prevalence of chronic kidney 
disease (CKD) in Pakistan is estimated  to be 12.5% 5, 
annual incidence of end-stage renal disease (ESRD) 
is>100 patients per million population and approxi-
mately 400 renal transplantation done every year in 
Pakistan6.  Evaluation of kidney measurements is of 
great importance to clinician and surgeons, as 
estimation of renal size is vital for the diagnosis, 
treatment and evaluation of renal diseases.7

A normal human kidney is 12 cm in length, 6 cm in 
width and 3 cm in anteroposterior thickness.8How-
ever, previous studies showed that renal dimensions 
are affected by many factors such as gender, age, 
side of kidney and ethnicity.9, 10

There are different methods available for measuring 
kidney dimensions such as Ultrasonography (US), 
Computerized Tomography (CT scan) and Magnet-
ic Resonance Imaging (MRI Scan). 11US is associated 
with notable inter observer and intra observer 
variability and reported to underestimate the 
kidney measurements by 15-18%.12-14Studies have  
reported MRI to be associated with disadvantages 
like lower spatial resolution and higher cost com-
pared to (MDCT scan).12,15 Moreover, gadolinium 
chelates present in contrast agents used in contrast 
enhanced MRI scan results in a condition called 
nephrogenic systemic fibrosis.16 In this study all mea-
surements were taken on Multidetector Computer-
ized Tomography scan (MDCT-scan), which with 
multiple CT slices have many advantages. It shows 
structural details of the kidney and other surround-
ing structures including kidney vasculature  in a very  
short period of time.12 It has a very thin slice collima-
tion, high spatial resolutions and allows reformatting 
in multiplanar imaging which provide good 
anatomical details.17, 18

During routine clinical and radiological assessment, 
measurements of kidneys are compared with 
standard normogram based on western popula-
tion. However, information available in studies 
conducted in Western countries may not be appli-
cable to our population. Thus, the purpose of this 
study was to establish baseline morphometeric 
data concerning renal dimensions in adults with no 
known renal disease in our population and to find its 
variation with age, gender and side of kidney by 
using the most accurate modality that is Multidector 
Computerized Tomography (MDCT) scan.

METHODS

This was a cross-sectional study conducted in the 
Radiology department at Ziauddin University Hospi-
tal, from December, 2016 to May, 2017.Study was 
conducted after approval from Ethics Review Com-
mittee of Ziauddin University. Samples were taken 
through non-probability consecutive sampling 
technique. Sample size of 250 individuals (500 
kidneys) was calculated by using WHO sample size 

calculator keeping prevalence at 12% of Chronic  
kidney disease in Pakistan5, Confidence level of 95% 
and bound of error at 5%. Study participants includ-
ed were those who presented to Radiology Depart-
ment for abdominal contrast CT examination with 
non renal diseases for various indications such as 
liver lesions, pancreatic lesions and gastrointestinal 
diseases. Informed and written consent was 
obtained from all participants. Participants includ-
ed, had serum creatinine ≤ 1.3 mg /dl (as per Hospi-
tal Lab value) and adults having age between 21 
years to 60 years. Patients who had history of renal 
transplant, renal surgery, renal tumor, renal stones, 
hydronephrosis and allergic reaction to contrast 
agent were excluded from study. Patients with   
hypertension, diabetes mellitus and congenital 
anomalies of kidney were also excluded.

Multidetector Computed Tomography: All CT exam-
inations were performed after intravenous contrast 
administration on a 16-slice MDCT scanner (Toshiba 
16 slicer Alexion, Japan) in the arterial phase. 
Contrast was given at the rate of 4 ml/sec. Patient 
was instructed to hold his/her breath for 10 seconds 
and scan was initiated. The scanned area was 
extended from the diaphragm to the pubic 
symphysis. At workstation post-processing of 
volumetric MDCT data sets was done. Multiplanar 
Reconstruction (MPR) images were reconstructed. 
Oblique sagittal and axial MPR images were creat-
ed. The parameters for kidney dimensions mea-
sured were maximum length of kidney from superior 
to inferior pole, maximum transverse diameter 
(width), maximum anterior posterior diameter 
(thickness) at the level of renal hilum and kidney 
volume was calculated by using ellipsoid formula. 11, 

19 Kidney Volume (cm3) = length (cm) × width (cm) × 
thickness (cm) ×  π/6. Data was analyzed on SPSS 
version 20. Quantitative variables were as expressed 
mean and standard deviation. These variables 
were compared by using one sample t-test, 
independent t-test and one way ANOVA. Correla-
tion analysis by using Pearson’s correlation. P-value 
≤ 0.05 was considered significant.

RESULTS

Out of 250 study participants 129 were males and 
121 were females. The mean age of study partici-
pants was 43.9 ± 11.8 years. The mean age of males 
were 43.5 ± 11.0 years and mean age of females 
were 44.3 ± 12.69 years. All participants were strati-
fied into four age groups aged 21 years to 60 years. 
Group 1 (21 ≤ 30) having 45 individuals, group 2 (31 
≤ 40) having 46, group3 (41 ≤ 50) having 78 and 
group 4 (51 ≤ 60) having 81individuals (Table 3)The 
mean dimensions of right kidney were, length 10.81 
± 0.71 cm, width 4.77 ± 0.23cm and anteroposterior 
diameter (thickness) 4.36 ± 0.2 cm. The mean 
dimensions of left kidney were, length 11.12 ± 0.73 
cm, width 4.84 ± 0.23 cm and anterior posterior 
diameter 4.44 ± 0.19 cm. The mean volume of right 

and left kidneys were 118.80 ± 17.98 cm3 and 126.00 
± 18.36 cm3 respectively. On comparing means of 
right renal dimensions including mean right renal 

volume with left renal dimensions, a significant 
difference was observed (p = 0.001) (Table1).

INTRODUCTION

The family of Enterobacteriaceae includes many 
genera which are responsible for wide range of 

infections. They possess a complex antigenic struc-
ture, and produce a variety of toxins and enzymes.1
Antibiotic resistance in isolates of Enterobacteriace-
ae is emerging in many parts of the world as a major 

threat to successful therapy of infection. Beta-lact-
am antimicrobial agents are the most commonly 
used for treatment of bacterial infections.2 Resis-
tance to Beta-lactam antibiotics among isolates of 
Enterobacteriaceae is most often due to the 
production of beta-lactamases.3 These enzymes 
destroy the beta-lactam ring of the beta-lactam 
antibiotic.4 They bind to and prevent the action of 
penicillin binding protein which are responsible for 
building and maintenance of peptidoglycan 
layer.5,6 The extended spectrum beta lactamases 
(ESBLs) are commonly inhibited by beta-lactamase 
inhibitor, such as Clavulanic acid, Sulbactam and 
Tazobactam.7 Tazobactam and Sulbactam have 
been combined with Piperacillin and Cefopera-
zone respectively to enhance the bactericidal 
activity.8 Piperacillin is a semi synthetic Penicillin 
while Tazobactam is a beta lactamase inhibitor.9 
Combination of Piperacillin with Tazobactam is 
more effective against Enterobacteriaceae.10,11,12 
On the other hand, Cefoperazone is a semi synthet-
ic cephalosporin while Sulbactam is a good inhibitor 
of beta lactamase. Combination of Sulbactam with 
Cefoperazone enhances its bactericidal activity.13

This study was done to evaluate the antimicrobial 
susceptibility pattern of Piperacillin/Tazobactam 
(Pip/Tazo) and Cefoperazone/Sulbactam (Cef/Sul) 
against isolates of Enterobacteriaceae from various 
clinical samples of inpatients and outpatients. The 
extracted data will be used to guide the physicians 
towards better antimicrobial options and will 
reduce antimicrobial resistance.

METHODS

This observational study was carried out in the 
Clinical Microbiology Laboratory of Dr. Ziauddin 
University Hospital. The study was conducted over a 
period of six months from 1stMay, 2010 to 30th 
November, 2010. Specimens including urine, blood, 
pus aspirates, sputum, tracheal aspirates, catheter 
tips and body fluids were collected in a sterile leak 
proof container from both inpatients and outpa-
tients. The samples were initially inoculated on Blood 
agar, MacConkey’s agar and Chocolate agar. 
Urine samples were cultured on Cysteine Lactose 
Electrolyte Deficient agar (CLED). Blood culture 
bottles were kept at 37oC under aerobic condition 
and then sub-cultured on MacConkey’s agar and 
Chocolate agar. After 24 hours of incubation, 
suspected colonies of Enterobacteriaceae were 
screened by gram staining and oxidase test. They 

were further identified by biochemical tests (i.e. 
Sulphide Indole motility, Citrate utilization, Urease 
production, and Triple Sugar Iron tests) with the aid 
of Analytical Profile Index 20 Enterobacteriaceae 
(API 20 E).1

Antibiotic susceptibility testing of organism was 
performed on Muller Hinton agar (MHA) by 
Kirby-Bauer disk diffusion method.  The antimicrobial 
discs, Pip/Tazo (100/10μg) and Cef/Sul (75/30μg) 
were used. Interpretation of the results was done 
according to the recommendations of Clinical 
Laboratory Standard Institution (CLSI) guidelines.14 
American type of Culture collection (ATCC®) Esch-
erichia coli (E. coli) 35218 for Beta-lactam/Beta-lac-
tamase inhibitor combinations and ATCC® E. coli 
25922 were used as control strains.

RESULTS

During the period of study a total of 2111 samples 
were processed, out of which 454 (21%) were 
culture positive. From these culture positive samples 
214 (47%) yielded the growth of Enterobacteriace-
ae. In this study, E. coli (130/214; 60.75%), was found 
to be the highest causative organism from isolates 
of Enterobacteriaceae, followed by Enterobacter 
(80/214; 37.39%), Klebsiella (03/214; 1.4%), and Citro-
bacter species (01/214; 0.46%) as shown in Figure 1.
In Enterobacteriaceae 47% isolates were found as 
ESBL producers while 53% were found to be non 
ESBLs producing organisms (Figure 2). In total, 
including all isolates of Enterobacteriaceae the 
antimicrobial sensitivity is 80% (172/214) for Pip/Tazo 
and 83% (178/214) for Cef/Sul. The sensitivity pattern 
of non-ESBL and ESBL producing isolates are shown 
in Table 1.

Figure 1: Percentage distribution of isolates of 
Enterobacteriaceae in different samples (n=214)

INTRODUCTION

Lower spinal back pain is a very common everyday 
problem which most people experience at some 

point in their life1. It can be specified and non-speci-
fied lumbar back pain. Most patients present 
without any specific underlying cause of back pain, 
but in about 10% of cases there is a specific known 

cause of pain2. Nonspecific low back pain consti-
tutes about eighty five percent which are treated in 
primary care settings also a great number of back-
aches are managed by physical therapists3. Since, 
nonspecific low back pain varies with changes in 
posture and activity so it is also called mechanical 
low back pain4. Backache presented with spasm, 
tenderness and pain in lumbar back area which is 
not due to tumor, sepsis, fracture, ankylosingspon-
dylitis or other inflammatory diseases is known as 
non-specific lumbar back pain3. Lower spinal back 
pain is very frequent in younger and middle aged 
individuals5.

According to6spinal muscle contraction and stabili-
ty exercises are very useful for the avoidance and 
management of lower back pain. While according 
to Stevens et al., 2006, therapeutic exercises are 
beneficial for development of lumbar-pelvic stabili-
ty and bridging exercises are especially used for this 
purpose. So clinician or physical therapists must 
educate the patients thoroughly about exercise 
and also explain those sets and repetitions7

Therapeutic ultrasound (US) is utilized in the man-
agement of damaged tissues but there is less 
evidence for the management of back pain with 
therapeutic ultrasound.8Phonophoresis is a proce-
dure in which therapeutic ultrasound is used to 
administer pharmacological agents, mainly NSAIDs 
or analgesic medicines, over the unharmed skin to 
the subcutaneous tissues9. Ketoprofen, known as 
NSAID, is frequently prescribed simply as 'an anti-in-
flammatory', or as an 'NSAID'. It acts by inhibiting the 
synthesis of chemicals inducing pain and tender-
ness in the body. When ketoprofen is used topically 
on the skin as a gel, it  produces localized instead of 
a generalized effect. It penetrates deeper into 
areas of the skin which are inflamed10. So efficacy of 
this drug has remained ambiguous via phonophore-
sis.  

Analgesic or anti-inflammatory drugs could be 
added into ultrasound gel for improving treatment 
efficacy.11Ultrasound waves cause temporary skin 
changes, causing drug molecules to be absorbed 
through the skin, when directed towards inflamma-
tory area, the muscle pain is relieved. Drugs added 
in ultrasound gel must not block the intensity or 
power density of the ultrasound wave12 Diclofenac 
emulgel has been studied for combination usage 
with ultrasound therapy. In order to reduce treat-
ment cost for patients, some herbal medicines such 
as plaiemulgel might be substituted for diclofenac 
emulgel in ultrasound therapy13The optimization of 
drug absorption through skin is of great value in 
modern therapy. Phonophoresis is the use of thera-
peuticultrasound to increase percutaneous drug 
absorption. However, few studies have compared 
pulsed and continuous modes of therapeutic 
ultrasound.14

During the absorption of ultrasonic waves in tissues 
and their reflection among the surfaces, heat 
energy is produced and provides deep heating. At 
the same time, ultrasound therapy has analgesic 
effects, increases nutrition, and also speeds up 
blood circulation.15 Phonophoresis is noninvasive 
and has potential benefits over oral administration 
and injection of pharmaceutical agents, including 
eliminating both injection site morbidity and 
first-pass metabolism in the gastrointestinal 
tract.16According to theoretical models of phono-
phoresis, US acts at the skin surface, resulting in 
cavitation of the micro channels within the stratum 
corneum, the most protective and outermost layer 
of the skin.17  

Pulsed mode US is preferred for the treatment of 
acute and subacute cases.18 Therapeutic pulsed 
ultrasound (TPU) is a form of mechanical energy 
that is transmitted through and into living tissue as 
acoustic pressure waves. It has been theorized that 
the micromechanical strains produced by these 
pressure waves in biological tissues may trigger 
biochemical events that accelerate tissue repair19

Ketoprofen were effective at controlling pain, swell-
ing, and trismus after the surgical removal of third 
molars20 ketoprofen at therapeutic doses is more 
efficacious than ibuprofen in pain management of 
rheumatoid arthritis, supporting its use in clinical 
practice.21 Oral ketoprofen is superior in efficacy 
than diclofenac/ibuprofen in relieving moder-
ate-severe rheumatic pain and in improving func-
tional status and general conditions, with an overall 
good safety profile, comparable to ibuprofen and 
diclofenac.22 This study was conducted to examine 
the effectiveness of therapeutic ultrasound with 
ketroprofen gel and aqua sonic gel in the reduction 
of pain and disability level in non-specific low back 
pain.

METHODS

This research design was Randomized Clinical Trial. 
Convenient sample of selected patients was 
between ages 20-35 years both male and female 
visiting physical therapy center of Madinah Teach-
ing Hospital, and SugrahTrust Hospital Faisalabad 
during the period of February to June, 2016. Patients 
not included in this study were presented with mild 
pain according to VAS < 3 and having inflammatory 
disease, disc herniation, radiculopathy, vertebral 
fracture, spinal degenerative changes and preg-
nant women. 

Before collecting the data, all information about 
the study was provided to the patients and they 
were required to sign consent forms. Privacy of 
patients was taken into consideration. There were 
30 males and 30 females which were randomly 
allotted into two treatment groups. Total sample size 
was 120. In group A, Therapeutic Ultrasound with 
ketoprofen along with routine physical therapy 

(stretching and strengthening exercises) was 
applied while in group B,Therapeutic Ultrasound 
with aqua sonic gel along with routine physical 
therapy (stretching and strengthening exercises) 
was applied. 

Participants in each group received 10 sessions of 
treatment on consecutive days within two weeks. 
The pain intensity level was recorded by visual 
analogue scale (VAS) and daily life activities were 
recorded by Oswestry Disability Questionnaire 
(ODQ). Pain intensity and Functional level were 
measured before the treatment and after 5 sessions 
then at the end of 10 sessions of treatment.(treat-
ment was discontinued if pain increased then other 
modalities were used). 

Ultrasound application: Each group received; 
continuous US that applied on the paravertebral 
region of lumbar spine at 1 MHz frequency while 
intensity was 1.5W/cm2 with continuous mode for 
ten minutes as described by Ebadi et al.8

Patients were instructed to perform stretching 
exercises prone on elbow; rise on elbows as much 
as possible while keeping hips on the floor and 
strengthening exercise bridging; Supine lying flat on 
the back with bent knees while feet should be 
flattened on the floor, then squeeze abdominal and 
buttock muscles and lift buttocks off the floor. 
Patients were asked to perform2 sets with 10 repeti-
tions during each treatment session, depending on 
the ability of each patient. 

Outcome measures: Both primary and secondary-
outcomes were measured. Primary outcome was 
reduction in pain measured through the visual 
analogue scale (VAS) with readings measuring from 
0-10, 0 means no pain while 10 means maximum 
pain.Pain is also divided into three levels mild, mod-
erate and severe. If a respondent scores within 0-3 

range it indicates mild pain while 3-7 and 7-10 is 
moderate and severe respectively. Respondents 
marked the pain level corresponding to the degree 
of pain they feel and were also provided freedom 
to express their exact pain intensity23

The secondary outcome was reduction in disability 
which is measured by modified oswetery scale. 
Modified Oswestery low back pain disability index 
questionnaire was used for assessment of low back 
pain during activities of daily living before and after 
this study. This questionnaire has two sections, one is 
personal data information name, age, sex, and 
other section include ten daily life activities such as 
pain intensity, sitting, standing, walking, washing, 
sleeping, social life, travelling, personal care, and 
employment/homemaking. In ODI each section 
has six points from 0-5. ODI score > 60% indicates 
severe disability while ≤ 20% indicates minimal 
disability.

Data analysis: The acquired data was entered in to 
SPSS version 20. Paired sample t- test were applied 
to compare the VAS. Frequency was used to deter-
mine the functional disability for both groups 
before, during and after treatment. The data was 
subjected to further analysis using 5% level of signifi-
cance.The data was then presented in the form of 
charts and graphs.

RESULTS

Figure 1 shows the participants recruitment in this 
study, total participants were 120. In group A total 
drop outs were 10 while in group B they was 13.The 
age ranged from 20 to 35 years. The overall mean 
age was 29.51 ± 4.95 years.The VAS before treat-
ment was 5 to 7 in both groups with a mean of 5.65± 
0.58 in Ketoprofen gel group and 5.70±0.79 in aqua 
sonic gel group 
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ACTIVITY OF PIPERACILLIN/TAZOBACTAM AND CEFOPERAZONE/SULBACTAM AGAINST PATHOGENIC ISOLATES OF ENTEROBACTERIACEAE

INTRODUCTION

Renal dimensions is speculated as a marker of func-
tional nephron mass and among renal measure-
ments, length and volume of kidney has been 
emphasized as most important parameters for 

making clinical decisions. 1Kidney disease is an 
emerging public health issue worldwide.2-4 Kidney 
diseases are  progressively increasing in South Asian 
countries like Pakistan.3 The growing incidence of 
renal diseases is likely to produce major burden on 
both healthcare system and the economy in future 

years.3 The overall prevalence of chronic kidney 
disease (CKD) in Pakistan is estimated  to be 12.5% 5, 
annual incidence of end-stage renal disease (ESRD) 
is>100 patients per million population and approxi-
mately 400 renal transplantation done every year in 
Pakistan6.  Evaluation of kidney measurements is of 
great importance to clinician and surgeons, as 
estimation of renal size is vital for the diagnosis, 
treatment and evaluation of renal diseases.7

A normal human kidney is 12 cm in length, 6 cm in 
width and 3 cm in anteroposterior thickness.8How-
ever, previous studies showed that renal dimensions 
are affected by many factors such as gender, age, 
side of kidney and ethnicity.9, 10

There are different methods available for measuring 
kidney dimensions such as Ultrasonography (US), 
Computerized Tomography (CT scan) and Magnet-
ic Resonance Imaging (MRI Scan). 11US is associated 
with notable inter observer and intra observer 
variability and reported to underestimate the 
kidney measurements by 15-18%.12-14Studies have  
reported MRI to be associated with disadvantages 
like lower spatial resolution and higher cost com-
pared to (MDCT scan).12,15 Moreover, gadolinium 
chelates present in contrast agents used in contrast 
enhanced MRI scan results in a condition called 
nephrogenic systemic fibrosis.16 In this study all mea-
surements were taken on Multidetector Computer-
ized Tomography scan (MDCT-scan), which with 
multiple CT slices have many advantages. It shows 
structural details of the kidney and other surround-
ing structures including kidney vasculature  in a very  
short period of time.12 It has a very thin slice collima-
tion, high spatial resolutions and allows reformatting 
in multiplanar imaging which provide good 
anatomical details.17, 18

During routine clinical and radiological assessment, 
measurements of kidneys are compared with 
standard normogram based on western popula-
tion. However, information available in studies 
conducted in Western countries may not be appli-
cable to our population. Thus, the purpose of this 
study was to establish baseline morphometeric 
data concerning renal dimensions in adults with no 
known renal disease in our population and to find its 
variation with age, gender and side of kidney by 
using the most accurate modality that is Multidector 
Computerized Tomography (MDCT) scan.

METHODS

This was a cross-sectional study conducted in the 
Radiology department at Ziauddin University Hospi-
tal, from December, 2016 to May, 2017.Study was 
conducted after approval from Ethics Review Com-
mittee of Ziauddin University. Samples were taken 
through non-probability consecutive sampling 
technique. Sample size of 250 individuals (500 
kidneys) was calculated by using WHO sample size 

calculator keeping prevalence at 12% of Chronic  
kidney disease in Pakistan5, Confidence level of 95% 
and bound of error at 5%. Study participants includ-
ed were those who presented to Radiology Depart-
ment for abdominal contrast CT examination with 
non renal diseases for various indications such as 
liver lesions, pancreatic lesions and gastrointestinal 
diseases. Informed and written consent was 
obtained from all participants. Participants includ-
ed, had serum creatinine ≤ 1.3 mg /dl (as per Hospi-
tal Lab value) and adults having age between 21 
years to 60 years. Patients who had history of renal 
transplant, renal surgery, renal tumor, renal stones, 
hydronephrosis and allergic reaction to contrast 
agent were excluded from study. Patients with   
hypertension, diabetes mellitus and congenital 
anomalies of kidney were also excluded.

Multidetector Computed Tomography: All CT exam-
inations were performed after intravenous contrast 
administration on a 16-slice MDCT scanner (Toshiba 
16 slicer Alexion, Japan) in the arterial phase. 
Contrast was given at the rate of 4 ml/sec. Patient 
was instructed to hold his/her breath for 10 seconds 
and scan was initiated. The scanned area was 
extended from the diaphragm to the pubic 
symphysis. At workstation post-processing of 
volumetric MDCT data sets was done. Multiplanar 
Reconstruction (MPR) images were reconstructed. 
Oblique sagittal and axial MPR images were creat-
ed. The parameters for kidney dimensions mea-
sured were maximum length of kidney from superior 
to inferior pole, maximum transverse diameter 
(width), maximum anterior posterior diameter 
(thickness) at the level of renal hilum and kidney 
volume was calculated by using ellipsoid formula. 11, 

19 Kidney Volume (cm3) = length (cm) × width (cm) × 
thickness (cm) ×  π/6. Data was analyzed on SPSS 
version 20. Quantitative variables were as expressed 
mean and standard deviation. These variables 
were compared by using one sample t-test, 
independent t-test and one way ANOVA. Correla-
tion analysis by using Pearson’s correlation. P-value 
≤ 0.05 was considered significant.

RESULTS

Out of 250 study participants 129 were males and 
121 were females. The mean age of study partici-
pants was 43.9 ± 11.8 years. The mean age of males 
were 43.5 ± 11.0 years and mean age of females 
were 44.3 ± 12.69 years. All participants were strati-
fied into four age groups aged 21 years to 60 years. 
Group 1 (21 ≤ 30) having 45 individuals, group 2 (31 
≤ 40) having 46, group3 (41 ≤ 50) having 78 and 
group 4 (51 ≤ 60) having 81individuals (Table 3)The 
mean dimensions of right kidney were, length 10.81 
± 0.71 cm, width 4.77 ± 0.23cm and anteroposterior 
diameter (thickness) 4.36 ± 0.2 cm. The mean 
dimensions of left kidney were, length 11.12 ± 0.73 
cm, width 4.84 ± 0.23 cm and anterior posterior 
diameter 4.44 ± 0.19 cm. The mean volume of right 

and left kidneys were 118.80 ± 17.98 cm3 and 126.00 
± 18.36 cm3 respectively. On comparing means of 
right renal dimensions including mean right renal 

volume with left renal dimensions, a significant 
difference was observed (p = 0.001) (Table1).

Table 1:  Antimicrobial susceptibility pattern of Piperacillin-Tazobactam and 
Cefoperazone-Sulbactam against Non-ESBL and ESBL producing Enterobacteriaceae (n=214)

 Figure 2: Percentage distribution of ESBL and Non ESBL producing 
organisms in total number of Isolates of Enterobacteriaceae (n=214

DISCUSSION

Enterobacteriaceae are the most common group 
of gram negative rods, whose natural habitat is the 
intestinal tract of human and animals.15They have 
emerged as important nosocomial pathogens, 
responsible for causing a wide range of infections.16 
The increased incidence of infection due to these 
organisms is the result of frequent use of broad 
spectrum Beta-lactam antibiotics.17,18 The resistance 
to antimicrobials has increased over the years 
resulting in increased illness, deaths and health-care 
costs.19 The use of broad spectrum Beta-lactams or 
a combination of Beta-lactamase inhibitor with 
Beta-lactamase is currently the most successful 
strategy to combat resistance.20

An Indian study reported the sensitivity of 97.2% to 
Pip/Tazo and 94.6% to Cefo/Sul.21A Turkish study also 
found Cefo/Sul and Pip/Tazo to be very effective 

against isolates of Enterobacteriaceae.22

Prevalence of ESBLs producing strains in various 
species of Enterobacteriaceae differs in different 
countries and in different hospitals.23 Few studies 
from Pakistan have reported high frequency of 
ESBLs positivity rate. Shah et al. reported 48%, 
Zaman et al. reported 35%, while Jabeen et al. 
reported 40% ESBL isolates of Enterobacteriace-
ae.24,25,26Another study from United Arab Emirates 
has reported 41%  while 64.78% ESBL producing 
isolates have been  reported from India.27,28 On the 
other hand the sensitivity to Beta-lactam/Beta-lact-
amase inhibitor combination is not very good 
against ESBLs producing organisms as compared to 
Non ESBLs producing gram negative rods.29

CONCLUSION

Pip/Tazo and Cef/Sul are good empirical antimicro-

bial options for treating infections caused by Entero-
bacteriaceae. This study showed good sensitivity 
results to Pip/Tazo and Cef/Sul. High prevalence of 
ESBL production was also noted in the isolates of 
Enterobacteriaceae with reduced sensitivity 
pattern of both the antimicrobials. Therefore, it is 
recommended to treat only non-serious ESBL 
producing organisms with these antimicrobials. In 
view of an increasing prevalence of Beta-lact-
amase producing organisms, this sensitivity pattern 
will help the physicians in better selection of empiri-
cal antimicrobial treatment options for serious infec-
tions caused by Enterobacteriaceae.  
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INTRODUCTION

Lower spinal back pain is a very common everyday 
problem which most people experience at some 

point in their life1. It can be specified and non-speci-
fied lumbar back pain. Most patients present 
without any specific underlying cause of back pain, 
but in about 10% of cases there is a specific known 

cause of pain2. Nonspecific low back pain consti-
tutes about eighty five percent which are treated in 
primary care settings also a great number of back-
aches are managed by physical therapists3. Since, 
nonspecific low back pain varies with changes in 
posture and activity so it is also called mechanical 
low back pain4. Backache presented with spasm, 
tenderness and pain in lumbar back area which is 
not due to tumor, sepsis, fracture, ankylosingspon-
dylitis or other inflammatory diseases is known as 
non-specific lumbar back pain3. Lower spinal back 
pain is very frequent in younger and middle aged 
individuals5.

According to6spinal muscle contraction and stabili-
ty exercises are very useful for the avoidance and 
management of lower back pain. While according 
to Stevens et al., 2006, therapeutic exercises are 
beneficial for development of lumbar-pelvic stabili-
ty and bridging exercises are especially used for this 
purpose. So clinician or physical therapists must 
educate the patients thoroughly about exercise 
and also explain those sets and repetitions7

Therapeutic ultrasound (US) is utilized in the man-
agement of damaged tissues but there is less 
evidence for the management of back pain with 
therapeutic ultrasound.8Phonophoresis is a proce-
dure in which therapeutic ultrasound is used to 
administer pharmacological agents, mainly NSAIDs 
or analgesic medicines, over the unharmed skin to 
the subcutaneous tissues9. Ketoprofen, known as 
NSAID, is frequently prescribed simply as 'an anti-in-
flammatory', or as an 'NSAID'. It acts by inhibiting the 
synthesis of chemicals inducing pain and tender-
ness in the body. When ketoprofen is used topically 
on the skin as a gel, it  produces localized instead of 
a generalized effect. It penetrates deeper into 
areas of the skin which are inflamed10. So efficacy of 
this drug has remained ambiguous via phonophore-
sis.  

Analgesic or anti-inflammatory drugs could be 
added into ultrasound gel for improving treatment 
efficacy.11Ultrasound waves cause temporary skin 
changes, causing drug molecules to be absorbed 
through the skin, when directed towards inflamma-
tory area, the muscle pain is relieved. Drugs added 
in ultrasound gel must not block the intensity or 
power density of the ultrasound wave12 Diclofenac 
emulgel has been studied for combination usage 
with ultrasound therapy. In order to reduce treat-
ment cost for patients, some herbal medicines such 
as plaiemulgel might be substituted for diclofenac 
emulgel in ultrasound therapy13The optimization of 
drug absorption through skin is of great value in 
modern therapy. Phonophoresis is the use of thera-
peuticultrasound to increase percutaneous drug 
absorption. However, few studies have compared 
pulsed and continuous modes of therapeutic 
ultrasound.14

During the absorption of ultrasonic waves in tissues 
and their reflection among the surfaces, heat 
energy is produced and provides deep heating. At 
the same time, ultrasound therapy has analgesic 
effects, increases nutrition, and also speeds up 
blood circulation.15 Phonophoresis is noninvasive 
and has potential benefits over oral administration 
and injection of pharmaceutical agents, including 
eliminating both injection site morbidity and 
first-pass metabolism in the gastrointestinal 
tract.16According to theoretical models of phono-
phoresis, US acts at the skin surface, resulting in 
cavitation of the micro channels within the stratum 
corneum, the most protective and outermost layer 
of the skin.17  

Pulsed mode US is preferred for the treatment of 
acute and subacute cases.18 Therapeutic pulsed 
ultrasound (TPU) is a form of mechanical energy 
that is transmitted through and into living tissue as 
acoustic pressure waves. It has been theorized that 
the micromechanical strains produced by these 
pressure waves in biological tissues may trigger 
biochemical events that accelerate tissue repair19

Ketoprofen were effective at controlling pain, swell-
ing, and trismus after the surgical removal of third 
molars20 ketoprofen at therapeutic doses is more 
efficacious than ibuprofen in pain management of 
rheumatoid arthritis, supporting its use in clinical 
practice.21 Oral ketoprofen is superior in efficacy 
than diclofenac/ibuprofen in relieving moder-
ate-severe rheumatic pain and in improving func-
tional status and general conditions, with an overall 
good safety profile, comparable to ibuprofen and 
diclofenac.22 This study was conducted to examine 
the effectiveness of therapeutic ultrasound with 
ketroprofen gel and aqua sonic gel in the reduction 
of pain and disability level in non-specific low back 
pain.

METHODS

This research design was Randomized Clinical Trial. 
Convenient sample of selected patients was 
between ages 20-35 years both male and female 
visiting physical therapy center of Madinah Teach-
ing Hospital, and SugrahTrust Hospital Faisalabad 
during the period of February to June, 2016. Patients 
not included in this study were presented with mild 
pain according to VAS < 3 and having inflammatory 
disease, disc herniation, radiculopathy, vertebral 
fracture, spinal degenerative changes and preg-
nant women. 

Before collecting the data, all information about 
the study was provided to the patients and they 
were required to sign consent forms. Privacy of 
patients was taken into consideration. There were 
30 males and 30 females which were randomly 
allotted into two treatment groups. Total sample size 
was 120. In group A, Therapeutic Ultrasound with 
ketoprofen along with routine physical therapy 

(stretching and strengthening exercises) was 
applied while in group B,Therapeutic Ultrasound 
with aqua sonic gel along with routine physical 
therapy (stretching and strengthening exercises) 
was applied. 

Participants in each group received 10 sessions of 
treatment on consecutive days within two weeks. 
The pain intensity level was recorded by visual 
analogue scale (VAS) and daily life activities were 
recorded by Oswestry Disability Questionnaire 
(ODQ). Pain intensity and Functional level were 
measured before the treatment and after 5 sessions 
then at the end of 10 sessions of treatment.(treat-
ment was discontinued if pain increased then other 
modalities were used). 

Ultrasound application: Each group received; 
continuous US that applied on the paravertebral 
region of lumbar spine at 1 MHz frequency while 
intensity was 1.5W/cm2 with continuous mode for 
ten minutes as described by Ebadi et al.8

Patients were instructed to perform stretching 
exercises prone on elbow; rise on elbows as much 
as possible while keeping hips on the floor and 
strengthening exercise bridging; Supine lying flat on 
the back with bent knees while feet should be 
flattened on the floor, then squeeze abdominal and 
buttock muscles and lift buttocks off the floor. 
Patients were asked to perform2 sets with 10 repeti-
tions during each treatment session, depending on 
the ability of each patient. 

Outcome measures: Both primary and secondary-
outcomes were measured. Primary outcome was 
reduction in pain measured through the visual 
analogue scale (VAS) with readings measuring from 
0-10, 0 means no pain while 10 means maximum 
pain.Pain is also divided into three levels mild, mod-
erate and severe. If a respondent scores within 0-3 

range it indicates mild pain while 3-7 and 7-10 is 
moderate and severe respectively. Respondents 
marked the pain level corresponding to the degree 
of pain they feel and were also provided freedom 
to express their exact pain intensity23

The secondary outcome was reduction in disability 
which is measured by modified oswetery scale. 
Modified Oswestery low back pain disability index 
questionnaire was used for assessment of low back 
pain during activities of daily living before and after 
this study. This questionnaire has two sections, one is 
personal data information name, age, sex, and 
other section include ten daily life activities such as 
pain intensity, sitting, standing, walking, washing, 
sleeping, social life, travelling, personal care, and 
employment/homemaking. In ODI each section 
has six points from 0-5. ODI score > 60% indicates 
severe disability while ≤ 20% indicates minimal 
disability.

Data analysis: The acquired data was entered in to 
SPSS version 20. Paired sample t- test were applied 
to compare the VAS. Frequency was used to deter-
mine the functional disability for both groups 
before, during and after treatment. The data was 
subjected to further analysis using 5% level of signifi-
cance.The data was then presented in the form of 
charts and graphs.

RESULTS

Figure 1 shows the participants recruitment in this 
study, total participants were 120. In group A total 
drop outs were 10 while in group B they was 13.The 
age ranged from 20 to 35 years. The overall mean 
age was 29.51 ± 4.95 years.The VAS before treat-
ment was 5 to 7 in both groups with a mean of 5.65± 
0.58 in Ketoprofen gel group and 5.70±0.79 in aqua 
sonic gel group 
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INTRODUCTION

Renal dimensions is speculated as a marker of func-
tional nephron mass and among renal measure-
ments, length and volume of kidney has been 
emphasized as most important parameters for 

making clinical decisions. 1Kidney disease is an 
emerging public health issue worldwide.2-4 Kidney 
diseases are  progressively increasing in South Asian 
countries like Pakistan.3 The growing incidence of 
renal diseases is likely to produce major burden on 
both healthcare system and the economy in future 

years.3 The overall prevalence of chronic kidney 
disease (CKD) in Pakistan is estimated  to be 12.5% 5, 
annual incidence of end-stage renal disease (ESRD) 
is>100 patients per million population and approxi-
mately 400 renal transplantation done every year in 
Pakistan6.  Evaluation of kidney measurements is of 
great importance to clinician and surgeons, as 
estimation of renal size is vital for the diagnosis, 
treatment and evaluation of renal diseases.7

A normal human kidney is 12 cm in length, 6 cm in 
width and 3 cm in anteroposterior thickness.8How-
ever, previous studies showed that renal dimensions 
are affected by many factors such as gender, age, 
side of kidney and ethnicity.9, 10

There are different methods available for measuring 
kidney dimensions such as Ultrasonography (US), 
Computerized Tomography (CT scan) and Magnet-
ic Resonance Imaging (MRI Scan). 11US is associated 
with notable inter observer and intra observer 
variability and reported to underestimate the 
kidney measurements by 15-18%.12-14Studies have  
reported MRI to be associated with disadvantages 
like lower spatial resolution and higher cost com-
pared to (MDCT scan).12,15 Moreover, gadolinium 
chelates present in contrast agents used in contrast 
enhanced MRI scan results in a condition called 
nephrogenic systemic fibrosis.16 In this study all mea-
surements were taken on Multidetector Computer-
ized Tomography scan (MDCT-scan), which with 
multiple CT slices have many advantages. It shows 
structural details of the kidney and other surround-
ing structures including kidney vasculature  in a very  
short period of time.12 It has a very thin slice collima-
tion, high spatial resolutions and allows reformatting 
in multiplanar imaging which provide good 
anatomical details.17, 18

During routine clinical and radiological assessment, 
measurements of kidneys are compared with 
standard normogram based on western popula-
tion. However, information available in studies 
conducted in Western countries may not be appli-
cable to our population. Thus, the purpose of this 
study was to establish baseline morphometeric 
data concerning renal dimensions in adults with no 
known renal disease in our population and to find its 
variation with age, gender and side of kidney by 
using the most accurate modality that is Multidector 
Computerized Tomography (MDCT) scan.

METHODS

This was a cross-sectional study conducted in the 
Radiology department at Ziauddin University Hospi-
tal, from December, 2016 to May, 2017.Study was 
conducted after approval from Ethics Review Com-
mittee of Ziauddin University. Samples were taken 
through non-probability consecutive sampling 
technique. Sample size of 250 individuals (500 
kidneys) was calculated by using WHO sample size 

calculator keeping prevalence at 12% of Chronic  
kidney disease in Pakistan5, Confidence level of 95% 
and bound of error at 5%. Study participants includ-
ed were those who presented to Radiology Depart-
ment for abdominal contrast CT examination with 
non renal diseases for various indications such as 
liver lesions, pancreatic lesions and gastrointestinal 
diseases. Informed and written consent was 
obtained from all participants. Participants includ-
ed, had serum creatinine ≤ 1.3 mg /dl (as per Hospi-
tal Lab value) and adults having age between 21 
years to 60 years. Patients who had history of renal 
transplant, renal surgery, renal tumor, renal stones, 
hydronephrosis and allergic reaction to contrast 
agent were excluded from study. Patients with   
hypertension, diabetes mellitus and congenital 
anomalies of kidney were also excluded.

Multidetector Computed Tomography: All CT exam-
inations were performed after intravenous contrast 
administration on a 16-slice MDCT scanner (Toshiba 
16 slicer Alexion, Japan) in the arterial phase. 
Contrast was given at the rate of 4 ml/sec. Patient 
was instructed to hold his/her breath for 10 seconds 
and scan was initiated. The scanned area was 
extended from the diaphragm to the pubic 
symphysis. At workstation post-processing of 
volumetric MDCT data sets was done. Multiplanar 
Reconstruction (MPR) images were reconstructed. 
Oblique sagittal and axial MPR images were creat-
ed. The parameters for kidney dimensions mea-
sured were maximum length of kidney from superior 
to inferior pole, maximum transverse diameter 
(width), maximum anterior posterior diameter 
(thickness) at the level of renal hilum and kidney 
volume was calculated by using ellipsoid formula. 11, 

19 Kidney Volume (cm3) = length (cm) × width (cm) × 
thickness (cm) ×  π/6. Data was analyzed on SPSS 
version 20. Quantitative variables were as expressed 
mean and standard deviation. These variables 
were compared by using one sample t-test, 
independent t-test and one way ANOVA. Correla-
tion analysis by using Pearson’s correlation. P-value 
≤ 0.05 was considered significant.

RESULTS

Out of 250 study participants 129 were males and 
121 were females. The mean age of study partici-
pants was 43.9 ± 11.8 years. The mean age of males 
were 43.5 ± 11.0 years and mean age of females 
were 44.3 ± 12.69 years. All participants were strati-
fied into four age groups aged 21 years to 60 years. 
Group 1 (21 ≤ 30) having 45 individuals, group 2 (31 
≤ 40) having 46, group3 (41 ≤ 50) having 78 and 
group 4 (51 ≤ 60) having 81individuals (Table 3)The 
mean dimensions of right kidney were, length 10.81 
± 0.71 cm, width 4.77 ± 0.23cm and anteroposterior 
diameter (thickness) 4.36 ± 0.2 cm. The mean 
dimensions of left kidney were, length 11.12 ± 0.73 
cm, width 4.84 ± 0.23 cm and anterior posterior 
diameter 4.44 ± 0.19 cm. The mean volume of right 

and left kidneys were 118.80 ± 17.98 cm3 and 126.00 
± 18.36 cm3 respectively. On comparing means of 
right renal dimensions including mean right renal 

volume with left renal dimensions, a significant 
difference was observed (p = 0.001) (Table1).

DISCUSSION

Enterobacteriaceae are the most common group 
of gram negative rods, whose natural habitat is the 
intestinal tract of human and animals.15They have 
emerged as important nosocomial pathogens, 
responsible for causing a wide range of infections.16 
The increased incidence of infection due to these 
organisms is the result of frequent use of broad 
spectrum Beta-lactam antibiotics.17,18 The resistance 
to antimicrobials has increased over the years 
resulting in increased illness, deaths and health-care 
costs.19 The use of broad spectrum Beta-lactams or 
a combination of Beta-lactamase inhibitor with 
Beta-lactamase is currently the most successful 
strategy to combat resistance.20

An Indian study reported the sensitivity of 97.2% to 
Pip/Tazo and 94.6% to Cefo/Sul.21A Turkish study also 
found Cefo/Sul and Pip/Tazo to be very effective 

against isolates of Enterobacteriaceae.22

Prevalence of ESBLs producing strains in various 
species of Enterobacteriaceae differs in different 
countries and in different hospitals.23 Few studies 
from Pakistan have reported high frequency of 
ESBLs positivity rate. Shah et al. reported 48%, 
Zaman et al. reported 35%, while Jabeen et al. 
reported 40% ESBL isolates of Enterobacteriace-
ae.24,25,26Another study from United Arab Emirates 
has reported 41%  while 64.78% ESBL producing 
isolates have been  reported from India.27,28 On the 
other hand the sensitivity to Beta-lactam/Beta-lact-
amase inhibitor combination is not very good 
against ESBLs producing organisms as compared to 
Non ESBLs producing gram negative rods.29

CONCLUSION

Pip/Tazo and Cef/Sul are good empirical antimicro-

bial options for treating infections caused by Entero-
bacteriaceae. This study showed good sensitivity 
results to Pip/Tazo and Cef/Sul. High prevalence of 
ESBL production was also noted in the isolates of 
Enterobacteriaceae with reduced sensitivity 
pattern of both the antimicrobials. Therefore, it is 
recommended to treat only non-serious ESBL 
producing organisms with these antimicrobials. In 
view of an increasing prevalence of Beta-lact-
amase producing organisms, this sensitivity pattern 
will help the physicians in better selection of empiri-
cal antimicrobial treatment options for serious infec-
tions caused by Enterobacteriaceae.  
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INTRODUCTION

Lower spinal back pain is a very common everyday 
problem which most people experience at some 

point in their life1. It can be specified and non-speci-
fied lumbar back pain. Most patients present 
without any specific underlying cause of back pain, 
but in about 10% of cases there is a specific known 

cause of pain2. Nonspecific low back pain consti-
tutes about eighty five percent which are treated in 
primary care settings also a great number of back-
aches are managed by physical therapists3. Since, 
nonspecific low back pain varies with changes in 
posture and activity so it is also called mechanical 
low back pain4. Backache presented with spasm, 
tenderness and pain in lumbar back area which is 
not due to tumor, sepsis, fracture, ankylosingspon-
dylitis or other inflammatory diseases is known as 
non-specific lumbar back pain3. Lower spinal back 
pain is very frequent in younger and middle aged 
individuals5.

According to6spinal muscle contraction and stabili-
ty exercises are very useful for the avoidance and 
management of lower back pain. While according 
to Stevens et al., 2006, therapeutic exercises are 
beneficial for development of lumbar-pelvic stabili-
ty and bridging exercises are especially used for this 
purpose. So clinician or physical therapists must 
educate the patients thoroughly about exercise 
and also explain those sets and repetitions7

Therapeutic ultrasound (US) is utilized in the man-
agement of damaged tissues but there is less 
evidence for the management of back pain with 
therapeutic ultrasound.8Phonophoresis is a proce-
dure in which therapeutic ultrasound is used to 
administer pharmacological agents, mainly NSAIDs 
or analgesic medicines, over the unharmed skin to 
the subcutaneous tissues9. Ketoprofen, known as 
NSAID, is frequently prescribed simply as 'an anti-in-
flammatory', or as an 'NSAID'. It acts by inhibiting the 
synthesis of chemicals inducing pain and tender-
ness in the body. When ketoprofen is used topically 
on the skin as a gel, it  produces localized instead of 
a generalized effect. It penetrates deeper into 
areas of the skin which are inflamed10. So efficacy of 
this drug has remained ambiguous via phonophore-
sis.  

Analgesic or anti-inflammatory drugs could be 
added into ultrasound gel for improving treatment 
efficacy.11Ultrasound waves cause temporary skin 
changes, causing drug molecules to be absorbed 
through the skin, when directed towards inflamma-
tory area, the muscle pain is relieved. Drugs added 
in ultrasound gel must not block the intensity or 
power density of the ultrasound wave12 Diclofenac 
emulgel has been studied for combination usage 
with ultrasound therapy. In order to reduce treat-
ment cost for patients, some herbal medicines such 
as plaiemulgel might be substituted for diclofenac 
emulgel in ultrasound therapy13The optimization of 
drug absorption through skin is of great value in 
modern therapy. Phonophoresis is the use of thera-
peuticultrasound to increase percutaneous drug 
absorption. However, few studies have compared 
pulsed and continuous modes of therapeutic 
ultrasound.14

During the absorption of ultrasonic waves in tissues 
and their reflection among the surfaces, heat 
energy is produced and provides deep heating. At 
the same time, ultrasound therapy has analgesic 
effects, increases nutrition, and also speeds up 
blood circulation.15 Phonophoresis is noninvasive 
and has potential benefits over oral administration 
and injection of pharmaceutical agents, including 
eliminating both injection site morbidity and 
first-pass metabolism in the gastrointestinal 
tract.16According to theoretical models of phono-
phoresis, US acts at the skin surface, resulting in 
cavitation of the micro channels within the stratum 
corneum, the most protective and outermost layer 
of the skin.17  

Pulsed mode US is preferred for the treatment of 
acute and subacute cases.18 Therapeutic pulsed 
ultrasound (TPU) is a form of mechanical energy 
that is transmitted through and into living tissue as 
acoustic pressure waves. It has been theorized that 
the micromechanical strains produced by these 
pressure waves in biological tissues may trigger 
biochemical events that accelerate tissue repair19

Ketoprofen were effective at controlling pain, swell-
ing, and trismus after the surgical removal of third 
molars20 ketoprofen at therapeutic doses is more 
efficacious than ibuprofen in pain management of 
rheumatoid arthritis, supporting its use in clinical 
practice.21 Oral ketoprofen is superior in efficacy 
than diclofenac/ibuprofen in relieving moder-
ate-severe rheumatic pain and in improving func-
tional status and general conditions, with an overall 
good safety profile, comparable to ibuprofen and 
diclofenac.22 This study was conducted to examine 
the effectiveness of therapeutic ultrasound with 
ketroprofen gel and aqua sonic gel in the reduction 
of pain and disability level in non-specific low back 
pain.

METHODS

This research design was Randomized Clinical Trial. 
Convenient sample of selected patients was 
between ages 20-35 years both male and female 
visiting physical therapy center of Madinah Teach-
ing Hospital, and SugrahTrust Hospital Faisalabad 
during the period of February to June, 2016. Patients 
not included in this study were presented with mild 
pain according to VAS < 3 and having inflammatory 
disease, disc herniation, radiculopathy, vertebral 
fracture, spinal degenerative changes and preg-
nant women. 

Before collecting the data, all information about 
the study was provided to the patients and they 
were required to sign consent forms. Privacy of 
patients was taken into consideration. There were 
30 males and 30 females which were randomly 
allotted into two treatment groups. Total sample size 
was 120. In group A, Therapeutic Ultrasound with 
ketoprofen along with routine physical therapy 

(stretching and strengthening exercises) was 
applied while in group B,Therapeutic Ultrasound 
with aqua sonic gel along with routine physical 
therapy (stretching and strengthening exercises) 
was applied. 

Participants in each group received 10 sessions of 
treatment on consecutive days within two weeks. 
The pain intensity level was recorded by visual 
analogue scale (VAS) and daily life activities were 
recorded by Oswestry Disability Questionnaire 
(ODQ). Pain intensity and Functional level were 
measured before the treatment and after 5 sessions 
then at the end of 10 sessions of treatment.(treat-
ment was discontinued if pain increased then other 
modalities were used). 

Ultrasound application: Each group received; 
continuous US that applied on the paravertebral 
region of lumbar spine at 1 MHz frequency while 
intensity was 1.5W/cm2 with continuous mode for 
ten minutes as described by Ebadi et al.8

Patients were instructed to perform stretching 
exercises prone on elbow; rise on elbows as much 
as possible while keeping hips on the floor and 
strengthening exercise bridging; Supine lying flat on 
the back with bent knees while feet should be 
flattened on the floor, then squeeze abdominal and 
buttock muscles and lift buttocks off the floor. 
Patients were asked to perform2 sets with 10 repeti-
tions during each treatment session, depending on 
the ability of each patient. 

Outcome measures: Both primary and secondary-
outcomes were measured. Primary outcome was 
reduction in pain measured through the visual 
analogue scale (VAS) with readings measuring from 
0-10, 0 means no pain while 10 means maximum 
pain.Pain is also divided into three levels mild, mod-
erate and severe. If a respondent scores within 0-3 

range it indicates mild pain while 3-7 and 7-10 is 
moderate and severe respectively. Respondents 
marked the pain level corresponding to the degree 
of pain they feel and were also provided freedom 
to express their exact pain intensity23

The secondary outcome was reduction in disability 
which is measured by modified oswetery scale. 
Modified Oswestery low back pain disability index 
questionnaire was used for assessment of low back 
pain during activities of daily living before and after 
this study. This questionnaire has two sections, one is 
personal data information name, age, sex, and 
other section include ten daily life activities such as 
pain intensity, sitting, standing, walking, washing, 
sleeping, social life, travelling, personal care, and 
employment/homemaking. In ODI each section 
has six points from 0-5. ODI score > 60% indicates 
severe disability while ≤ 20% indicates minimal 
disability.

Data analysis: The acquired data was entered in to 
SPSS version 20. Paired sample t- test were applied 
to compare the VAS. Frequency was used to deter-
mine the functional disability for both groups 
before, during and after treatment. The data was 
subjected to further analysis using 5% level of signifi-
cance.The data was then presented in the form of 
charts and graphs.

RESULTS

Figure 1 shows the participants recruitment in this 
study, total participants were 120. In group A total 
drop outs were 10 while in group B they was 13.The 
age ranged from 20 to 35 years. The overall mean 
age was 29.51 ± 4.95 years.The VAS before treat-
ment was 5 to 7 in both groups with a mean of 5.65± 
0.58 in Ketoprofen gel group and 5.70±0.79 in aqua 
sonic gel group 

QAMAR UN NISA NAZ, FAISAL IQBAL AFRIDI, HUMERA RASHID



Pakistan Journal of Rehabilitation 2013 Volume 2 (Issue 1)24 PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2017, VOL. 6 (03)

INTRODUCTION

Renal dimensions is speculated as a marker of func-
tional nephron mass and among renal measure-
ments, length and volume of kidney has been 
emphasized as most important parameters for 

making clinical decisions. 1Kidney disease is an 
emerging public health issue worldwide.2-4 Kidney 
diseases are  progressively increasing in South Asian 
countries like Pakistan.3 The growing incidence of 
renal diseases is likely to produce major burden on 
both healthcare system and the economy in future 

years.3 The overall prevalence of chronic kidney 
disease (CKD) in Pakistan is estimated  to be 12.5% 5, 
annual incidence of end-stage renal disease (ESRD) 
is>100 patients per million population and approxi-
mately 400 renal transplantation done every year in 
Pakistan6.  Evaluation of kidney measurements is of 
great importance to clinician and surgeons, as 
estimation of renal size is vital for the diagnosis, 
treatment and evaluation of renal diseases.7

A normal human kidney is 12 cm in length, 6 cm in 
width and 3 cm in anteroposterior thickness.8How-
ever, previous studies showed that renal dimensions 
are affected by many factors such as gender, age, 
side of kidney and ethnicity.9, 10

There are different methods available for measuring 
kidney dimensions such as Ultrasonography (US), 
Computerized Tomography (CT scan) and Magnet-
ic Resonance Imaging (MRI Scan). 11US is associated 
with notable inter observer and intra observer 
variability and reported to underestimate the 
kidney measurements by 15-18%.12-14Studies have  
reported MRI to be associated with disadvantages 
like lower spatial resolution and higher cost com-
pared to (MDCT scan).12,15 Moreover, gadolinium 
chelates present in contrast agents used in contrast 
enhanced MRI scan results in a condition called 
nephrogenic systemic fibrosis.16 In this study all mea-
surements were taken on Multidetector Computer-
ized Tomography scan (MDCT-scan), which with 
multiple CT slices have many advantages. It shows 
structural details of the kidney and other surround-
ing structures including kidney vasculature  in a very  
short period of time.12 It has a very thin slice collima-
tion, high spatial resolutions and allows reformatting 
in multiplanar imaging which provide good 
anatomical details.17, 18

During routine clinical and radiological assessment, 
measurements of kidneys are compared with 
standard normogram based on western popula-
tion. However, information available in studies 
conducted in Western countries may not be appli-
cable to our population. Thus, the purpose of this 
study was to establish baseline morphometeric 
data concerning renal dimensions in adults with no 
known renal disease in our population and to find its 
variation with age, gender and side of kidney by 
using the most accurate modality that is Multidector 
Computerized Tomography (MDCT) scan.

METHODS

This was a cross-sectional study conducted in the 
Radiology department at Ziauddin University Hospi-
tal, from December, 2016 to May, 2017.Study was 
conducted after approval from Ethics Review Com-
mittee of Ziauddin University. Samples were taken 
through non-probability consecutive sampling 
technique. Sample size of 250 individuals (500 
kidneys) was calculated by using WHO sample size 

calculator keeping prevalence at 12% of Chronic  
kidney disease in Pakistan5, Confidence level of 95% 
and bound of error at 5%. Study participants includ-
ed were those who presented to Radiology Depart-
ment for abdominal contrast CT examination with 
non renal diseases for various indications such as 
liver lesions, pancreatic lesions and gastrointestinal 
diseases. Informed and written consent was 
obtained from all participants. Participants includ-
ed, had serum creatinine ≤ 1.3 mg /dl (as per Hospi-
tal Lab value) and adults having age between 21 
years to 60 years. Patients who had history of renal 
transplant, renal surgery, renal tumor, renal stones, 
hydronephrosis and allergic reaction to contrast 
agent were excluded from study. Patients with   
hypertension, diabetes mellitus and congenital 
anomalies of kidney were also excluded.

Multidetector Computed Tomography: All CT exam-
inations were performed after intravenous contrast 
administration on a 16-slice MDCT scanner (Toshiba 
16 slicer Alexion, Japan) in the arterial phase. 
Contrast was given at the rate of 4 ml/sec. Patient 
was instructed to hold his/her breath for 10 seconds 
and scan was initiated. The scanned area was 
extended from the diaphragm to the pubic 
symphysis. At workstation post-processing of 
volumetric MDCT data sets was done. Multiplanar 
Reconstruction (MPR) images were reconstructed. 
Oblique sagittal and axial MPR images were creat-
ed. The parameters for kidney dimensions mea-
sured were maximum length of kidney from superior 
to inferior pole, maximum transverse diameter 
(width), maximum anterior posterior diameter 
(thickness) at the level of renal hilum and kidney 
volume was calculated by using ellipsoid formula. 11, 

19 Kidney Volume (cm3) = length (cm) × width (cm) × 
thickness (cm) ×  π/6. Data was analyzed on SPSS 
version 20. Quantitative variables were as expressed 
mean and standard deviation. These variables 
were compared by using one sample t-test, 
independent t-test and one way ANOVA. Correla-
tion analysis by using Pearson’s correlation. P-value 
≤ 0.05 was considered significant.

RESULTS

Out of 250 study participants 129 were males and 
121 were females. The mean age of study partici-
pants was 43.9 ± 11.8 years. The mean age of males 
were 43.5 ± 11.0 years and mean age of females 
were 44.3 ± 12.69 years. All participants were strati-
fied into four age groups aged 21 years to 60 years. 
Group 1 (21 ≤ 30) having 45 individuals, group 2 (31 
≤ 40) having 46, group3 (41 ≤ 50) having 78 and 
group 4 (51 ≤ 60) having 81individuals (Table 3)The 
mean dimensions of right kidney were, length 10.81 
± 0.71 cm, width 4.77 ± 0.23cm and anteroposterior 
diameter (thickness) 4.36 ± 0.2 cm. The mean 
dimensions of left kidney were, length 11.12 ± 0.73 
cm, width 4.84 ± 0.23 cm and anterior posterior 
diameter 4.44 ± 0.19 cm. The mean volume of right 

and left kidneys were 118.80 ± 17.98 cm3 and 126.00 
± 18.36 cm3 respectively. On comparing means of 
right renal dimensions including mean right renal 

volume with left renal dimensions, a significant 
difference was observed (p = 0.001) (Table1).

DISCUSSION

Enterobacteriaceae are the most common group 
of gram negative rods, whose natural habitat is the 
intestinal tract of human and animals.15They have 
emerged as important nosocomial pathogens, 
responsible for causing a wide range of infections.16 
The increased incidence of infection due to these 
organisms is the result of frequent use of broad 
spectrum Beta-lactam antibiotics.17,18 The resistance 
to antimicrobials has increased over the years 
resulting in increased illness, deaths and health-care 
costs.19 The use of broad spectrum Beta-lactams or 
a combination of Beta-lactamase inhibitor with 
Beta-lactamase is currently the most successful 
strategy to combat resistance.20

An Indian study reported the sensitivity of 97.2% to 
Pip/Tazo and 94.6% to Cefo/Sul.21A Turkish study also 
found Cefo/Sul and Pip/Tazo to be very effective 

against isolates of Enterobacteriaceae.22

Prevalence of ESBLs producing strains in various 
species of Enterobacteriaceae differs in different 
countries and in different hospitals.23 Few studies 
from Pakistan have reported high frequency of 
ESBLs positivity rate. Shah et al. reported 48%, 
Zaman et al. reported 35%, while Jabeen et al. 
reported 40% ESBL isolates of Enterobacteriace-
ae.24,25,26Another study from United Arab Emirates 
has reported 41%  while 64.78% ESBL producing 
isolates have been  reported from India.27,28 On the 
other hand the sensitivity to Beta-lactam/Beta-lact-
amase inhibitor combination is not very good 
against ESBLs producing organisms as compared to 
Non ESBLs producing gram negative rods.29

CONCLUSION

Pip/Tazo and Cef/Sul are good empirical antimicro-

bial options for treating infections caused by Entero-
bacteriaceae. This study showed good sensitivity 
results to Pip/Tazo and Cef/Sul. High prevalence of 
ESBL production was also noted in the isolates of 
Enterobacteriaceae with reduced sensitivity 
pattern of both the antimicrobials. Therefore, it is 
recommended to treat only non-serious ESBL 
producing organisms with these antimicrobials. In 
view of an increasing prevalence of Beta-lact-
amase producing organisms, this sensitivity pattern 
will help the physicians in better selection of empiri-
cal antimicrobial treatment options for serious infec-
tions caused by Enterobacteriaceae.  
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INTRODUCTION

Lower spinal back pain is a very common everyday 
problem which most people experience at some 

point in their life1. It can be specified and non-speci-
fied lumbar back pain. Most patients present 
without any specific underlying cause of back pain, 
but in about 10% of cases there is a specific known 

cause of pain2. Nonspecific low back pain consti-
tutes about eighty five percent which are treated in 
primary care settings also a great number of back-
aches are managed by physical therapists3. Since, 
nonspecific low back pain varies with changes in 
posture and activity so it is also called mechanical 
low back pain4. Backache presented with spasm, 
tenderness and pain in lumbar back area which is 
not due to tumor, sepsis, fracture, ankylosingspon-
dylitis or other inflammatory diseases is known as 
non-specific lumbar back pain3. Lower spinal back 
pain is very frequent in younger and middle aged 
individuals5.

According to6spinal muscle contraction and stabili-
ty exercises are very useful for the avoidance and 
management of lower back pain. While according 
to Stevens et al., 2006, therapeutic exercises are 
beneficial for development of lumbar-pelvic stabili-
ty and bridging exercises are especially used for this 
purpose. So clinician or physical therapists must 
educate the patients thoroughly about exercise 
and also explain those sets and repetitions7

Therapeutic ultrasound (US) is utilized in the man-
agement of damaged tissues but there is less 
evidence for the management of back pain with 
therapeutic ultrasound.8Phonophoresis is a proce-
dure in which therapeutic ultrasound is used to 
administer pharmacological agents, mainly NSAIDs 
or analgesic medicines, over the unharmed skin to 
the subcutaneous tissues9. Ketoprofen, known as 
NSAID, is frequently prescribed simply as 'an anti-in-
flammatory', or as an 'NSAID'. It acts by inhibiting the 
synthesis of chemicals inducing pain and tender-
ness in the body. When ketoprofen is used topically 
on the skin as a gel, it  produces localized instead of 
a generalized effect. It penetrates deeper into 
areas of the skin which are inflamed10. So efficacy of 
this drug has remained ambiguous via phonophore-
sis.  

Analgesic or anti-inflammatory drugs could be 
added into ultrasound gel for improving treatment 
efficacy.11Ultrasound waves cause temporary skin 
changes, causing drug molecules to be absorbed 
through the skin, when directed towards inflamma-
tory area, the muscle pain is relieved. Drugs added 
in ultrasound gel must not block the intensity or 
power density of the ultrasound wave12 Diclofenac 
emulgel has been studied for combination usage 
with ultrasound therapy. In order to reduce treat-
ment cost for patients, some herbal medicines such 
as plaiemulgel might be substituted for diclofenac 
emulgel in ultrasound therapy13The optimization of 
drug absorption through skin is of great value in 
modern therapy. Phonophoresis is the use of thera-
peuticultrasound to increase percutaneous drug 
absorption. However, few studies have compared 
pulsed and continuous modes of therapeutic 
ultrasound.14

During the absorption of ultrasonic waves in tissues 
and their reflection among the surfaces, heat 
energy is produced and provides deep heating. At 
the same time, ultrasound therapy has analgesic 
effects, increases nutrition, and also speeds up 
blood circulation.15 Phonophoresis is noninvasive 
and has potential benefits over oral administration 
and injection of pharmaceutical agents, including 
eliminating both injection site morbidity and 
first-pass metabolism in the gastrointestinal 
tract.16According to theoretical models of phono-
phoresis, US acts at the skin surface, resulting in 
cavitation of the micro channels within the stratum 
corneum, the most protective and outermost layer 
of the skin.17  

Pulsed mode US is preferred for the treatment of 
acute and subacute cases.18 Therapeutic pulsed 
ultrasound (TPU) is a form of mechanical energy 
that is transmitted through and into living tissue as 
acoustic pressure waves. It has been theorized that 
the micromechanical strains produced by these 
pressure waves in biological tissues may trigger 
biochemical events that accelerate tissue repair19

Ketoprofen were effective at controlling pain, swell-
ing, and trismus after the surgical removal of third 
molars20 ketoprofen at therapeutic doses is more 
efficacious than ibuprofen in pain management of 
rheumatoid arthritis, supporting its use in clinical 
practice.21 Oral ketoprofen is superior in efficacy 
than diclofenac/ibuprofen in relieving moder-
ate-severe rheumatic pain and in improving func-
tional status and general conditions, with an overall 
good safety profile, comparable to ibuprofen and 
diclofenac.22 This study was conducted to examine 
the effectiveness of therapeutic ultrasound with 
ketroprofen gel and aqua sonic gel in the reduction 
of pain and disability level in non-specific low back 
pain.

METHODS

This research design was Randomized Clinical Trial. 
Convenient sample of selected patients was 
between ages 20-35 years both male and female 
visiting physical therapy center of Madinah Teach-
ing Hospital, and SugrahTrust Hospital Faisalabad 
during the period of February to June, 2016. Patients 
not included in this study were presented with mild 
pain according to VAS < 3 and having inflammatory 
disease, disc herniation, radiculopathy, vertebral 
fracture, spinal degenerative changes and preg-
nant women. 

Before collecting the data, all information about 
the study was provided to the patients and they 
were required to sign consent forms. Privacy of 
patients was taken into consideration. There were 
30 males and 30 females which were randomly 
allotted into two treatment groups. Total sample size 
was 120. In group A, Therapeutic Ultrasound with 
ketoprofen along with routine physical therapy 

(stretching and strengthening exercises) was 
applied while in group B,Therapeutic Ultrasound 
with aqua sonic gel along with routine physical 
therapy (stretching and strengthening exercises) 
was applied. 

Participants in each group received 10 sessions of 
treatment on consecutive days within two weeks. 
The pain intensity level was recorded by visual 
analogue scale (VAS) and daily life activities were 
recorded by Oswestry Disability Questionnaire 
(ODQ). Pain intensity and Functional level were 
measured before the treatment and after 5 sessions 
then at the end of 10 sessions of treatment.(treat-
ment was discontinued if pain increased then other 
modalities were used). 

Ultrasound application: Each group received; 
continuous US that applied on the paravertebral 
region of lumbar spine at 1 MHz frequency while 
intensity was 1.5W/cm2 with continuous mode for 
ten minutes as described by Ebadi et al.8

Patients were instructed to perform stretching 
exercises prone on elbow; rise on elbows as much 
as possible while keeping hips on the floor and 
strengthening exercise bridging; Supine lying flat on 
the back with bent knees while feet should be 
flattened on the floor, then squeeze abdominal and 
buttock muscles and lift buttocks off the floor. 
Patients were asked to perform2 sets with 10 repeti-
tions during each treatment session, depending on 
the ability of each patient. 

Outcome measures: Both primary and secondary-
outcomes were measured. Primary outcome was 
reduction in pain measured through the visual 
analogue scale (VAS) with readings measuring from 
0-10, 0 means no pain while 10 means maximum 
pain.Pain is also divided into three levels mild, mod-
erate and severe. If a respondent scores within 0-3 

range it indicates mild pain while 3-7 and 7-10 is 
moderate and severe respectively. Respondents 
marked the pain level corresponding to the degree 
of pain they feel and were also provided freedom 
to express their exact pain intensity23

The secondary outcome was reduction in disability 
which is measured by modified oswetery scale. 
Modified Oswestery low back pain disability index 
questionnaire was used for assessment of low back 
pain during activities of daily living before and after 
this study. This questionnaire has two sections, one is 
personal data information name, age, sex, and 
other section include ten daily life activities such as 
pain intensity, sitting, standing, walking, washing, 
sleeping, social life, travelling, personal care, and 
employment/homemaking. In ODI each section 
has six points from 0-5. ODI score > 60% indicates 
severe disability while ≤ 20% indicates minimal 
disability.

Data analysis: The acquired data was entered in to 
SPSS version 20. Paired sample t- test were applied 
to compare the VAS. Frequency was used to deter-
mine the functional disability for both groups 
before, during and after treatment. The data was 
subjected to further analysis using 5% level of signifi-
cance.The data was then presented in the form of 
charts and graphs.

RESULTS

Figure 1 shows the participants recruitment in this 
study, total participants were 120. In group A total 
drop outs were 10 while in group B they was 13.The 
age ranged from 20 to 35 years. The overall mean 
age was 29.51 ± 4.95 years.The VAS before treat-
ment was 5 to 7 in both groups with a mean of 5.65± 
0.58 in Ketoprofen gel group and 5.70±0.79 in aqua 
sonic gel group 
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