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ABSTRACT
 
Background: Urea plasma species,  the main human ureolytic pathogens, usually implicated in opportunistic 
infections. This study was aimed at comparing the sensitivity of the culture method and PCR in identifying 
Urea plasma species; and to evaluate the sensitivity of PCR in distinguishing Urea plasma urealyticum and 
Urea plasma parvum in clinical samples using a newly designed primer from our laboratory. 

Methods: Subjects included were both male and female patients attending STD reference centers (Lagos 
University Teaching Hospital and Jos University Teaching Hospital consisting of both male and female. A total 
of 119 patients (32 male, 87 female) who have been infertile for at least two years or those that present mani-
festations or reports of infertility, urethritis, spontaneous abortion, pelvic inflammatory diseases, preterm, low 
birth weight and neonatal pneumonia were included in this study. For the control, 117 asymptomatic male 
and female (w/o history or clinical symptoms of infertility) were recruited. 

Results: The PCR assay showed more sensitivity and specificity in the identification of Urea plasma species 
than culture. Of the 119 patients, 26 (21.85%) were positive for U. urealyticum, while 49 (41.18%) were positive 
for U. parvum and 19 (15.97%) for both organisms. Of the 117 control specimens, 15 (12.82%) were positive for 
U. urealyticum, while 20 (17.09%) for U. parvum and 3 (2.56%) for both organisms. 

Conclusion: PCR assay showed more sensitivity and specificity in the identification of Urea plasma species 
than culture Application of modern molecular techniques should be encouraged for the study of Urea 
plasma sp and other related fastidious organisms in Nigeria.
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INTRODUCTION

Urea plasma species are very important fastidious 
human pathogens which are implicated in some 
opportunistic infections.1 A major virulence factor of 
these species is that they lack a cell wall; this char-

acteristic feature confers resistance to many antibi-
otics against these organisms. In humans, their habi-
tat is usually in the urogenital and respiratory tracts 
where they live as commensals.2 During infections, 
they are mostly confined to their regions of entry 
however; they may invade the bloodstream and 

cause systemic infections in immunocompromised 
subjects. The route of transmission of Urea plasma 
species include venereal (sexually transmitted), 
vertical (mother to child) or nosocomial.3 Acute 
urethritis, preterm birth, bacterial vaginosis and 
lower respiratory tract infections have been report-
ed as clinical manifestations of Urea plasma 
species.4,5 The most frequently isolated biovar in 
human clinical samples is Urea plasma parvum.6 
Besides requiring special skills, the cultural method 
are also time-consuming, which may be dangerous 
in fatal cases. Due to this reason, molecular assays 
have been chosen as an accurate method for the 
detection of Urea plasma species. 

Sexually transmitted infections are among the most 
common infections globally. Transmission of STIs is 
through direct contact with the infected person 
(genital- genital or oral- genital).5 improperly man-
aged sexually transmitted infections may lead to 
more severe complications such as infertility. Urea 
plasma species have been identified to cause 
major complications in the genitourinary tract. In 
pregnant females, it causes miscarriages, stillbirth 
and fetal defects.7, 8 Being the most common 
etiological agents of human urogenital infections it 
causes non-gonococcal urethritis in men. Statistics 
have revealed that Urea plasma sp. has a possible 
prevalence of 40% and 67% in sexually active and 
non-active women, respectively.9 According to 
WHO,10 1 million STIs globally are acquired daily; the 
surveillance and monitoring of STIs is therefore, 
highly necessary. For accurate and time effective 
surveillance which can help generate epidemiolog-
ical data, molecular based identification and char-
acterization is a preferable and more reliable tech-
nique. More so, in order to have clear information 
on the epidemiology of the different species of Urea 
plasma, there is a need to adopt the use of molecu-
lar techniques in the identification of this organism.11 
Real - time PCR assays have been reported to show 
higher specificity and sensitivity in identifying and 
distinguishing the biovars.

Based on this background, we compared the sensi-
tivity of the culture method and PCR in identifying 
Urea plasma species.  Then we evaluated the sensi-
tivity of PCR in distinguishing Urea plasma urealyti-
cum and Urea plasma parvum in clinical samples 
using a newly designed primer from our laboratory. 
 

METHODS

Study population: Subjects used in this study include 
patients attending STD reference centers (Lagos 
University Teaching Hospital and Jos University 
Teaching Hospital) consisting of both male and 
female. Sample size was determined using Fisher’s 
formula for cross section study. A total of 119 
patients (32 male, 87 female) who have been 
infertile for at least two years and those that present 
manifestations or reports of infertility, urethritis, spon-

taneous abortion, pelvic inflammatory diseases, 
preterm, low birth weight and neonatal pneumonia 
were surveyed for a six month period. For the 
control, 117 asymptomatic male and female (i.e. no 
history or clinical symptoms of infertility) were used.
 
Urea plasma culture: Samples were inoculated in U9 
broth and incubated at 35˚C for five days. During 
the incubation period, the broths were monitored 
four times daily to observe for color change. When 
a change of color was noticed, 100 µL of the inocu-
lated broth was sub cultured on A7 agar. The A7 
agar plates were incubated anaerobically for 48 
hours at 35˚C. Using an inverted light microscope, 
the colonial morphology was observed. Confirma-
tion of the species was indicated by golden-brown 
stained colonies with the addition of 0.167 MCO 
(NH2)2 and 0.04 MnCl2. Urea plasma sp. positive 
broth suspensions (lyophilized) were used for the 
assay.  Lyophilized U. urealyticum ATCC 27814 (sero-
type2) and U. parvum ATCC 700970 (serotype3) 
purchased from ATCC, Bethesda, MD were used as 
human positive culture.   

DNA extraction: DNA extraction was performed 
using Sigma Gen Elute Genomic DNA kit. The kit 
contains reagents needed to isolate and purify 
genomic DNA from lyophilized mycoplasma 
cultures, including a pre-prepared 2.115 x 106 stock 
solution of Lysozyme (L7651) utilized to effectively 
lyse peptidoglycan walls and release sufficient 
genomic DNA required for PCR assays. Urea plasma 
urealyticum and Urea plasma parvum ATCC strains 
ordered were reconstituted inside laminar flow 
environment with 1.5ml  of 1X PBS each. The 236 
specimens from tests and controls were similarly 
reconstituted using 1.5ml of 1X PBS, vortexed briefly, 
and incubated for 10 minutes at room temperature. 
Then, PBS treated samples were frozen at -20 ˚C 
overnight. 

Harvesting of cells: samples were thawed at 37˚C 
and centrifuged at 14,000rpm for 2 minutes. Super-
natant was discarded, and then pellets were re-sus-
pended thoroughly with 200ul of pre-prepared 
lysozyme. This was followed by incubation at 37 ˚C 
for 30 minutes. The cells were lysed by treating the 
sample with 20ul of the proteinase K solution, 
followed by 200ul of Lysis C solution (B8803), the 
mixture was thoroughly vortexed for 15 seconds and 
incubated at 55 ˚C for 10 minutes. 500 µl of the 
Column Preparation Solution was added to each of 
the pre-assembled GenElute Miniprep Binding 
Column seated in a 2 ml collection tube.  The set up 
was spun at 12,000 xg for 1 minute and the eluate 
was discarded. The lysates were treated with 200 µl 
of 100% ethanol and thoroughly vortexed for 10 
minutes for complete homogenous mixture. Using a 
wide bore pipette tip, the entire tube content was 
transferred into the binding column and centri-
fuged at 6500 xg for 1 minute. The collection tubes 
containing the eluate were discarded and the 

column placed in a new 2ml collection tube. Initial 
washing was carried out to remove the contami-
nants by adding 500 µl of Wash solution (W0263) to 
the column and centrifuged at 6500 xg for 1 minute. 
Second washing was carried out by adding 500 µl of 
Wash solution (W0263) to the column and centri-
fuged at a maximum speed of 16,000 xg for 3 
minutes. 

The DNA was eluted by pipetting 200 µl of the 
Elution solution (B6803) directly onto the center of 
the column, centrifuged for 1 minute at 6,500 xg to 
elute the DNA. The eluate contains pure genomic 

DNA stored at -20 ˚C. 

Polymerase Chain Reaction: Choosing of primers: 
Various pairs of primers and turn down cycling 
program (TD) were tested for their species sensitivity 
and specificity, prior to the actual experiments, in 
an attempt to establish primers and program to be 
used on the samples at large. Published oligonucle-
otide primers (Kong et al., 2000) - U8-UUA for U. urea-
lyticum and UPS1-UPA for U. parvum were used 
(Table 1). We also designed and used new primers: 
UU16f-UU16r for U. urealyticum and UP16f-UP16r for 
U. parvum.
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Table 1: Primers used in the assay

Oligonucleotide

U8

UUA

UUS2

UUA2

UPS1

UPA

UPS2

UPA2

UU16f

UU16r

UP16f

UP16r

650

650

400

400

650

650

400

400

350

400

350

400

24 GAAGATGTAGAAAGTCGGGTTTGC

CTACAACACCGACTCGTTCGAG

CAGGATCATCAAATCAATTCAC

CATAATGTTCCCCTTCGTCTA

ATGAGAAGATGTAGAAAGTCGCTC

TTAGCTACAACACCGACCCATIC

CAGGATCATCAAGTCAATITAG

AACATAATGTTCCCCTTTTTTATC

AGAGATGTAGAAAGTTGCGTCGCGTTTGC

TCACAACACCGACTCGTTCGAG

ACGGATCATCAAATCAATTCACCA

ACTAATGTTCCCCTTCGTCTAGCT

22

22

21

34

23

22

23

22

24

24

24

Uu 16S
rRNA

Uu 16S
rRNA

Uu urease
gene

Uu urease
gene

Uu 16S
rRNA

Uu 16S
rRNA

Up urease
gene

Up urease
gene

Intergenic
Spacer Region

Intergenic
Spacer Region

Intergenic
Spacer Region

Intergenic
spacer

Size Length
DNA
Bases

Source Nucleotide Sequence (5’ -3’)
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PCR reactions were performed with an automated 
thermal cycler (Ependorff, USA). Amplification was 
performed in 50 µl of reaction mixture containing 10 
µl of 10 x PCR buffer. PCR reaction mixture was set 
up in PCR tubes for each specimen as follows: The 
50- µL  sample to be analyzed was adjusted to a 
total volume of 100 µL  in 1 x PCR buffer containing 
final concentrations of 125 µM each dATP dCTP, 
dTTP and dGTP; 0.2 µM each primer; and 1 U of Taq 
polymerase per 100 µL. Each sample was overlaid 
with 4 drops of mineral oil to prevent evaporation. 
Samples were denatured at 95 ˚C for 1 minute, and 
primers were annealed at 65 ˚C for 1 minute and 
extended at 72 ˚C for 1 minute. A total of 35 cycles 
were performed. In the 35th cycle, the extension 
time was increased to 6 minutes. 1.5% agarose in 1x 
TAE buffer was prepared each round. The mixture 
was microwaved for 2 minutes without covering 
until agarose melt. Two combs were inserted, gel 
was poured and it was allowed to set. Tank was 
removed with gel and placed in running tank ensur-
ing the wells were well positioned to run from nega-
tive to positive pole. 1x TAE buffer was added to 
serve as the running buffer. When it was ready to be 
loaded, samples were inactivated at 65 C for 
10minutes. 4 µL gel was taken out loading buffer 
into 6 spots on Para film.  15 µL of each sample was 
added and mixed 3 times.  4ul of QX 174 DNA Hae 
III Digest was loaded and visualized by Ethidium 
Bromide staining marker (Sigma life Science 
Research SYBR Grade 1 nucleic acid gel strain 2 
µL/1000 µL, 1500 µL of the gel loading buffer). It was 
run at 80V for about 1hour 15 minutes. Polymerase 
Chain Reaction (PCR) products were separated on 
a 1.5% Ethidium Bromide-stained agarose gel 
electrophoresis. Deoxyribonucleic Acid (DNA) 
bands were first visualized with an ultraviolet illumi-
nator, in order to check the migration patterns of 
the DNA bands. Consequently, photography of the 
DNA bands was taken using a photographic com-
puter programme. The migration patterns of amplifi-
ers were compared with those of the positive 
controls (standard) of known molecular weight. 

Statistical analysis
Graphs and stables were used to compute results, 
while statistical analysis was carried out using Statis-
tical Package for the Social Sciences (IBM, USA. 
SPSS version 21). The level of significance was set at 
p value <0.05.

RESULTS

The culture technique detected n= 44 (36.97%) 
while the PCR assay showed positive results for 
55.45% (n= 66) in the patients while n= 18 (15.39%) 
versus n= 32 (27. 35%) of the control samples were 
detected by culture and PCR respectively (Figure 
1). The incidence of Urea plasma sp. among 119 
patients attending two STD centers in Nigeria was 
found to be 63.03% (n= 75) (Figure 2). For the 
control, n=15 (12.82%) and n=20 (17.09%) were 

detected for Urea plasma urealyticum and Urea 
plasma parvum (n= 20) (Figure 2). The number of 
patients harboring both Urea plasma parvum and 
Urea plasma urealyticum were 19 (15.97%) while for 
the control, 3 (2.56%) were detected. (Figure 3) 
show the PCR assay of 10 culture positive samples 
from Centers A and B, respectively.

Figure 1: Frequency distribution of Urea plasma sp 
using cultural and molecular techniques

Figure 2: Percentage distribution of Urea plasma sp 
from the subjects

Figure 3: Test trials on 10 culture positive samples
Legend= M- marker, Lanes 1-10 is showing the 
migration of the PCR products post agarose gel 
electrophoresis, Lane 11 positive control, Lane use 
negative control. PCR positive control (ATCC), U. 
parvum PCR positive control from the host laborato-
ry and -ve control (water)

DISCUSSION

Identifying a specific organism and quantifying its 
prevalence or level of pathogenicity is usually 
dependent on assay specificity for true positive 
results. Implications of false negative results could 
be as grave as causing disease outbreak or 
increased death rate in a population. Cultural 
method is usually the golden standard of isolation of 
microorganisms; however, its sensitivity and specific-
ity in the characterization of some organisms such 
as Mycoplasma have been queried.3 In this study, it 
was further affirmed that PCR assays are more 
accurate in the detection of Urea plasma sp. We 
also confirmed that distinguishing between the two 
Urea plasma sp. in clinical samples can be quantita-
tively done by molecular characterization. From the 
results of our research, we discovered that PCR was 
two times more sensitive than culture in the detec-
tion of Urea plasma species. In both the controls 
and patients, a significant difference was observed 
in the number of true positive results obtained 
through both techniques. Over time, the use of 
culture method for the isolation and detection of 
fastidious organisms have been yielding very poorly 
despite the amount of time it consumes. Although 
higher sensitivity and specificity of a PCR assay is 
favored by the use of the appropriate primers and 
protocol, the efficiency in identifying fastidious 
organisms is still laudable.12

Urea plasma parvum was the most frequently isolat-
ed biovar from the urogenital samples. This is in 
agreement with Kechagia et al.13 and De Frances-
co et al.9 who reported higher incidence of Urea 
plasma parvum in urogenital samples of women 
with genital diseases and clinical vaginitis. Before 
2002, the level of pathogenicity of these species 
was not effectively quantified.1 The speciation of 
Urea plasma species, have however, shown that 
Urea plasma parvum is often more implicated in 
urogenital infections especially among females. The 
high occurrence of Urea plasma parvum observed 
in this study is worrisome due to the pathology of the 
organism; urethritis, adverse pregnancy outcomes, 
neonatal meningitis, pyelonephritis and series of 
neonatal diseases are caused by these pathogenic 
mollicutes.5, 14 From the urogenital tract, Urea 
plasma parvum is easily passed on to the fetus or 
neonate through the placenta or umbilical cord 
and causes complications including death in 
infants. 

Urea plasma urealyticum also had a prevalence of 
20% in the samples which is lesser compared to 
about 50% of the other biovar. This biovar has been 
linked to a high number of genital infections both in 
males and females. Male urethritis is a major genital 
infection in which 70% of the cases is being associat-
ed with Urea plasma urealyticum. Speciation has 
been the limitations of prior investigators in Nigeria in 
this field; they have not been able to utilize high 

molecular technique such as PCR as employed in 
this study. The rate of detection of U. urealyticum 
was higher in patients with clinical evidence of STI 
than in asymptomatic (control) groups. Coinfection 
of both biovars was also evaluated and it was 
observed that about 20% of the samples were 
positive for the occurrence of Urea plasma parvum 
and Urea plasma urealyticum. The concomitant 
infection of these biovars could be very fatal as they 
have been studied to cause infections with fatal 
complications.15 

It has also been reported that these ureolytic patho-
gens show broad resistance to different classes of 
antibiotics,13 thus making it difficult to effectively 
treat genital mycoplasma infections. We have used 
conventional PCR to confirm the presence of Urea 
plasma urealyticum and Urea plasma parvum in 
Nigerian patients with sexually transmitted diseases.
Conclusively, Urea plasma species are frequent 
causes of genitourinary tract infections. Effective 
screening of these opportunistic pathogens is 
important to curb or mitigate the fatal complica-
tions that may arise from their infections. The use of 
PCR assay in the detection of Urea plasma sp 
should be encouraged. Early identification and an 
appropriate subsequent treatment will forestall 
anticipated genital complications that might arise 
due to Urea plasma infections.

CONCLUSION
 
PCR assay showed more sensitivity and specificity in 
the identification of Urea plasma species than 
culture Application of modern molecular tech-
niques should be encouraged for the study of Urea 
plasma sp and other related fastidious organisms in 
Nigeria.
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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).

MOLECULAR CHARACTERIZATION OF UREAPLASMA SP. ISOLATED FROM PATIENTS WITH SEXUALLY TRANSMITTED INFECTIONS IN SELECTED CENTERS NIGERIA
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PCR reactions were performed with an automated 
thermal cycler (Ependorff, USA). Amplification was 
performed in 50 µl of reaction mixture containing 10 
µl of 10 x PCR buffer. PCR reaction mixture was set 
up in PCR tubes for each specimen as follows: The 
50- µL  sample to be analyzed was adjusted to a 
total volume of 100 µL  in 1 x PCR buffer containing 
final concentrations of 125 µM each dATP dCTP, 
dTTP and dGTP; 0.2 µM each primer; and 1 U of Taq 
polymerase per 100 µL. Each sample was overlaid 
with 4 drops of mineral oil to prevent evaporation. 
Samples were denatured at 95 ˚C for 1 minute, and 
primers were annealed at 65 ˚C for 1 minute and 
extended at 72 ˚C for 1 minute. A total of 35 cycles 
were performed. In the 35th cycle, the extension 
time was increased to 6 minutes. 1.5% agarose in 1x 
TAE buffer was prepared each round. The mixture 
was microwaved for 2 minutes without covering 
until agarose melt. Two combs were inserted, gel 
was poured and it was allowed to set. Tank was 
removed with gel and placed in running tank ensur-
ing the wells were well positioned to run from nega-
tive to positive pole. 1x TAE buffer was added to 
serve as the running buffer. When it was ready to be 
loaded, samples were inactivated at 65 C for 
10minutes. 4 µL gel was taken out loading buffer 
into 6 spots on Para film.  15 µL of each sample was 
added and mixed 3 times.  4ul of QX 174 DNA Hae 
III Digest was loaded and visualized by Ethidium 
Bromide staining marker (Sigma life Science 
Research SYBR Grade 1 nucleic acid gel strain 2 
µL/1000 µL, 1500 µL of the gel loading buffer). It was 
run at 80V for about 1hour 15 minutes. Polymerase 
Chain Reaction (PCR) products were separated on 
a 1.5% Ethidium Bromide-stained agarose gel 
electrophoresis. Deoxyribonucleic Acid (DNA) 
bands were first visualized with an ultraviolet illumi-
nator, in order to check the migration patterns of 
the DNA bands. Consequently, photography of the 
DNA bands was taken using a photographic com-
puter programme. The migration patterns of amplifi-
ers were compared with those of the positive 
controls (standard) of known molecular weight. 

Statistical analysis
Graphs and stables were used to compute results, 
while statistical analysis was carried out using Statis-
tical Package for the Social Sciences (IBM, USA. 
SPSS version 21). The level of significance was set at 
p value <0.05.

RESULTS

The culture technique detected n= 44 (36.97%) 
while the PCR assay showed positive results for 
55.45% (n= 66) in the patients while n= 18 (15.39%) 
versus n= 32 (27. 35%) of the control samples were 
detected by culture and PCR respectively (Figure 
1). The incidence of Urea plasma sp. among 119 
patients attending two STD centers in Nigeria was 
found to be 63.03% (n= 75) (Figure 2). For the 
control, n=15 (12.82%) and n=20 (17.09%) were 

detected for Urea plasma urealyticum and Urea 
plasma parvum (n= 20) (Figure 2). The number of 
patients harboring both Urea plasma parvum and 
Urea plasma urealyticum were 19 (15.97%) while for 
the control, 3 (2.56%) were detected. (Figure 3) 
show the PCR assay of 10 culture positive samples 
from Centers A and B, respectively.

Figure 1: Frequency distribution of Urea plasma sp 
using cultural and molecular techniques

Figure 2: Percentage distribution of Urea plasma sp 
from the subjects

Figure 3: Test trials on 10 culture positive samples
Legend= M- marker, Lanes 1-10 is showing the 
migration of the PCR products post agarose gel 
electrophoresis, Lane 11 positive control, Lane use 
negative control. PCR positive control (ATCC), U. 
parvum PCR positive control from the host laborato-
ry and -ve control (water)

DISCUSSION

Identifying a specific organism and quantifying its 
prevalence or level of pathogenicity is usually 
dependent on assay specificity for true positive 
results. Implications of false negative results could 
be as grave as causing disease outbreak or 
increased death rate in a population. Cultural 
method is usually the golden standard of isolation of 
microorganisms; however, its sensitivity and specific-
ity in the characterization of some organisms such 
as Mycoplasma have been queried.3 In this study, it 
was further affirmed that PCR assays are more 
accurate in the detection of Urea plasma sp. We 
also confirmed that distinguishing between the two 
Urea plasma sp. in clinical samples can be quantita-
tively done by molecular characterization. From the 
results of our research, we discovered that PCR was 
two times more sensitive than culture in the detec-
tion of Urea plasma species. In both the controls 
and patients, a significant difference was observed 
in the number of true positive results obtained 
through both techniques. Over time, the use of 
culture method for the isolation and detection of 
fastidious organisms have been yielding very poorly 
despite the amount of time it consumes. Although 
higher sensitivity and specificity of a PCR assay is 
favored by the use of the appropriate primers and 
protocol, the efficiency in identifying fastidious 
organisms is still laudable.12

Urea plasma parvum was the most frequently isolat-
ed biovar from the urogenital samples. This is in 
agreement with Kechagia et al.13 and De Frances-
co et al.9 who reported higher incidence of Urea 
plasma parvum in urogenital samples of women 
with genital diseases and clinical vaginitis. Before 
2002, the level of pathogenicity of these species 
was not effectively quantified.1 The speciation of 
Urea plasma species, have however, shown that 
Urea plasma parvum is often more implicated in 
urogenital infections especially among females. The 
high occurrence of Urea plasma parvum observed 
in this study is worrisome due to the pathology of the 
organism; urethritis, adverse pregnancy outcomes, 
neonatal meningitis, pyelonephritis and series of 
neonatal diseases are caused by these pathogenic 
mollicutes.5, 14 From the urogenital tract, Urea 
plasma parvum is easily passed on to the fetus or 
neonate through the placenta or umbilical cord 
and causes complications including death in 
infants. 

Urea plasma urealyticum also had a prevalence of 
20% in the samples which is lesser compared to 
about 50% of the other biovar. This biovar has been 
linked to a high number of genital infections both in 
males and females. Male urethritis is a major genital 
infection in which 70% of the cases is being associat-
ed with Urea plasma urealyticum. Speciation has 
been the limitations of prior investigators in Nigeria in 
this field; they have not been able to utilize high 

molecular technique such as PCR as employed in 
this study. The rate of detection of U. urealyticum 
was higher in patients with clinical evidence of STI 
than in asymptomatic (control) groups. Coinfection 
of both biovars was also evaluated and it was 
observed that about 20% of the samples were 
positive for the occurrence of Urea plasma parvum 
and Urea plasma urealyticum. The concomitant 
infection of these biovars could be very fatal as they 
have been studied to cause infections with fatal 
complications.15 

It has also been reported that these ureolytic patho-
gens show broad resistance to different classes of 
antibiotics,13 thus making it difficult to effectively 
treat genital mycoplasma infections. We have used 
conventional PCR to confirm the presence of Urea 
plasma urealyticum and Urea plasma parvum in 
Nigerian patients with sexually transmitted diseases.
Conclusively, Urea plasma species are frequent 
causes of genitourinary tract infections. Effective 
screening of these opportunistic pathogens is 
important to curb or mitigate the fatal complica-
tions that may arise from their infections. The use of 
PCR assay in the detection of Urea plasma sp 
should be encouraged. Early identification and an 
appropriate subsequent treatment will forestall 
anticipated genital complications that might arise 
due to Urea plasma infections.

CONCLUSION
 
PCR assay showed more sensitivity and specificity in 
the identification of Urea plasma species than 
culture Application of modern molecular tech-
niques should be encouraged for the study of Urea 
plasma sp and other related fastidious organisms in 
Nigeria.
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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).
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PCR reactions were performed with an automated 
thermal cycler (Ependorff, USA). Amplification was 
performed in 50 µl of reaction mixture containing 10 
µl of 10 x PCR buffer. PCR reaction mixture was set 
up in PCR tubes for each specimen as follows: The 
50- µL  sample to be analyzed was adjusted to a 
total volume of 100 µL  in 1 x PCR buffer containing 
final concentrations of 125 µM each dATP dCTP, 
dTTP and dGTP; 0.2 µM each primer; and 1 U of Taq 
polymerase per 100 µL. Each sample was overlaid 
with 4 drops of mineral oil to prevent evaporation. 
Samples were denatured at 95 ˚C for 1 minute, and 
primers were annealed at 65 ˚C for 1 minute and 
extended at 72 ˚C for 1 minute. A total of 35 cycles 
were performed. In the 35th cycle, the extension 
time was increased to 6 minutes. 1.5% agarose in 1x 
TAE buffer was prepared each round. The mixture 
was microwaved for 2 minutes without covering 
until agarose melt. Two combs were inserted, gel 
was poured and it was allowed to set. Tank was 
removed with gel and placed in running tank ensur-
ing the wells were well positioned to run from nega-
tive to positive pole. 1x TAE buffer was added to 
serve as the running buffer. When it was ready to be 
loaded, samples were inactivated at 65 C for 
10minutes. 4 µL gel was taken out loading buffer 
into 6 spots on Para film.  15 µL of each sample was 
added and mixed 3 times.  4ul of QX 174 DNA Hae 
III Digest was loaded and visualized by Ethidium 
Bromide staining marker (Sigma life Science 
Research SYBR Grade 1 nucleic acid gel strain 2 
µL/1000 µL, 1500 µL of the gel loading buffer). It was 
run at 80V for about 1hour 15 minutes. Polymerase 
Chain Reaction (PCR) products were separated on 
a 1.5% Ethidium Bromide-stained agarose gel 
electrophoresis. Deoxyribonucleic Acid (DNA) 
bands were first visualized with an ultraviolet illumi-
nator, in order to check the migration patterns of 
the DNA bands. Consequently, photography of the 
DNA bands was taken using a photographic com-
puter programme. The migration patterns of amplifi-
ers were compared with those of the positive 
controls (standard) of known molecular weight. 

Statistical analysis
Graphs and stables were used to compute results, 
while statistical analysis was carried out using Statis-
tical Package for the Social Sciences (IBM, USA. 
SPSS version 21). The level of significance was set at 
p value <0.05.

RESULTS

The culture technique detected n= 44 (36.97%) 
while the PCR assay showed positive results for 
55.45% (n= 66) in the patients while n= 18 (15.39%) 
versus n= 32 (27. 35%) of the control samples were 
detected by culture and PCR respectively (Figure 
1). The incidence of Urea plasma sp. among 119 
patients attending two STD centers in Nigeria was 
found to be 63.03% (n= 75) (Figure 2). For the 
control, n=15 (12.82%) and n=20 (17.09%) were 

detected for Urea plasma urealyticum and Urea 
plasma parvum (n= 20) (Figure 2). The number of 
patients harboring both Urea plasma parvum and 
Urea plasma urealyticum were 19 (15.97%) while for 
the control, 3 (2.56%) were detected. (Figure 3) 
show the PCR assay of 10 culture positive samples 
from Centers A and B, respectively.

Figure 1: Frequency distribution of Urea plasma sp 
using cultural and molecular techniques

Figure 2: Percentage distribution of Urea plasma sp 
from the subjects

Figure 3: Test trials on 10 culture positive samples
Legend= M- marker, Lanes 1-10 is showing the 
migration of the PCR products post agarose gel 
electrophoresis, Lane 11 positive control, Lane use 
negative control. PCR positive control (ATCC), U. 
parvum PCR positive control from the host laborato-
ry and -ve control (water)

DISCUSSION

Identifying a specific organism and quantifying its 
prevalence or level of pathogenicity is usually 
dependent on assay specificity for true positive 
results. Implications of false negative results could 
be as grave as causing disease outbreak or 
increased death rate in a population. Cultural 
method is usually the golden standard of isolation of 
microorganisms; however, its sensitivity and specific-
ity in the characterization of some organisms such 
as Mycoplasma have been queried.3 In this study, it 
was further affirmed that PCR assays are more 
accurate in the detection of Urea plasma sp. We 
also confirmed that distinguishing between the two 
Urea plasma sp. in clinical samples can be quantita-
tively done by molecular characterization. From the 
results of our research, we discovered that PCR was 
two times more sensitive than culture in the detec-
tion of Urea plasma species. In both the controls 
and patients, a significant difference was observed 
in the number of true positive results obtained 
through both techniques. Over time, the use of 
culture method for the isolation and detection of 
fastidious organisms have been yielding very poorly 
despite the amount of time it consumes. Although 
higher sensitivity and specificity of a PCR assay is 
favored by the use of the appropriate primers and 
protocol, the efficiency in identifying fastidious 
organisms is still laudable.12

Urea plasma parvum was the most frequently isolat-
ed biovar from the urogenital samples. This is in 
agreement with Kechagia et al.13 and De Frances-
co et al.9 who reported higher incidence of Urea 
plasma parvum in urogenital samples of women 
with genital diseases and clinical vaginitis. Before 
2002, the level of pathogenicity of these species 
was not effectively quantified.1 The speciation of 
Urea plasma species, have however, shown that 
Urea plasma parvum is often more implicated in 
urogenital infections especially among females. The 
high occurrence of Urea plasma parvum observed 
in this study is worrisome due to the pathology of the 
organism; urethritis, adverse pregnancy outcomes, 
neonatal meningitis, pyelonephritis and series of 
neonatal diseases are caused by these pathogenic 
mollicutes.5, 14 From the urogenital tract, Urea 
plasma parvum is easily passed on to the fetus or 
neonate through the placenta or umbilical cord 
and causes complications including death in 
infants. 

Urea plasma urealyticum also had a prevalence of 
20% in the samples which is lesser compared to 
about 50% of the other biovar. This biovar has been 
linked to a high number of genital infections both in 
males and females. Male urethritis is a major genital 
infection in which 70% of the cases is being associat-
ed with Urea plasma urealyticum. Speciation has 
been the limitations of prior investigators in Nigeria in 
this field; they have not been able to utilize high 

molecular technique such as PCR as employed in 
this study. The rate of detection of U. urealyticum 
was higher in patients with clinical evidence of STI 
than in asymptomatic (control) groups. Coinfection 
of both biovars was also evaluated and it was 
observed that about 20% of the samples were 
positive for the occurrence of Urea plasma parvum 
and Urea plasma urealyticum. The concomitant 
infection of these biovars could be very fatal as they 
have been studied to cause infections with fatal 
complications.15 

It has also been reported that these ureolytic patho-
gens show broad resistance to different classes of 
antibiotics,13 thus making it difficult to effectively 
treat genital mycoplasma infections. We have used 
conventional PCR to confirm the presence of Urea 
plasma urealyticum and Urea plasma parvum in 
Nigerian patients with sexually transmitted diseases.
Conclusively, Urea plasma species are frequent 
causes of genitourinary tract infections. Effective 
screening of these opportunistic pathogens is 
important to curb or mitigate the fatal complica-
tions that may arise from their infections. The use of 
PCR assay in the detection of Urea plasma sp 
should be encouraged. Early identification and an 
appropriate subsequent treatment will forestall 
anticipated genital complications that might arise 
due to Urea plasma infections.

CONCLUSION
 
PCR assay showed more sensitivity and specificity in 
the identification of Urea plasma species than 
culture Application of modern molecular tech-
niques should be encouraged for the study of Urea 
plasma sp and other related fastidious organisms in 
Nigeria.
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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).
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