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Optimum patient position for sonographic
examination of the kidneys
Lina . Hammad

ABSTRACT

Objective: Sonography is a widely used imaging modality for examination of the kidneys
utilized to evaluate dimension of the kidneys during the progression of a renal disease. The
aim of the study was to investigate the optimum patient position for sonographic examination
of the kidneys which will reduce scanning time and hence increase cost effectiveness.
Methodology: In 93 subjects, renal sonography was performed in the three positions (supine,
obliqgue and prone) for the right and the left kidneys. Longitudinal and transverse images
of both kidneys were obtained when possible and measurements of renal dimensions (renal
length, width, thickness and cortical thickness) was extracted. Measurements were conducted
at the Department of Radiological sciences, King Saud University.

Results: The right kidney was more accessible with subjects in the supine position compared
to oblique subject position for the left kidney. Prone subjects position was the second more
accessible position to image both kidneys. No statistical differences in kidney dimensions were
found between the three positions.

Conclusions: We suggest that the sonographic examining protocol for the right and left kidneys
could begin at the supine position and oblique position respectively. Subject position does not
affect renal dimensions obtained sonogeaphically.
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INTRODUCTION

Several imaging modalities can be used to ex-
amine the kidneys to rule out obstruction, abnor-
malities, and diseases and to obtain anatomical and
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blood flow information. Although, the most accurate
measurement of renal size requires expensive, high-
ly complex studies using modalities such as axial
tomography and magnetic resonance imaging, the
use of these imaging methods are restricted due to
radiation hazards and toxicity due to contrast agent
adminstration."? Ultrasound is a useful, accessible,
non-invasive, portable and inexpensive method to
reliably investigate different renal abnormalities.?

Renal dimensions estimation by ultrasound is an
important parameter in clinical evaluation of adult
patient kidney disease and healthy adult donors
and had replaced radiography as the common
standard.** Renal length obtained sonographically
has been shown to be a reliable parameter®
with a high level of inter and intra-observer
reproducibility in comparison to volumetric renal
estimation, which correlates with anthropometric
variables.®
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Estimating renal size by ultrasound can be done
from measurements of length, width and thickness,
which are useful parameters in differentiating acute
from chronic kidney diseases.” In addition to that,
it was suggested that the inclusion of abdominal
sonography (which include renal imaging) with
other laboratory tests in the lower urinary tract
symptoms clinic can help to diagnose potentially
life-threatening conditions.? Furthermore,
ultrasound was found able to detect most structural
abnormalities in infants.?!°

Therevised practice guideline for the performance
of an ultrasound examination of the abdomen
and retro-peritoneum published by the American
Institute of Ultrasound in Medicine (AIUM) in
2008 stated that “The examination should include
long-axis and transverse views of the upper poles,
mid-portions, and lower poles of the kidneys. The
cortex and renal pelvises should be assessed. A
maximum measurement of renal length should
be recorded for both kidneys. Decubitus, prone,
or upright positioning may provide better images
of the kidneys”," It is not documented in the
literature which position yielded clearer details
of the kidney, and the sonographer could scan
the patient at various positions (supine, prone,
decubitus or upright) until acceptable views and
measurements are obtained. In a busy radiology
department, reducing the time of scanning can
increase number of patients imaged and improve
cost effectiveness.

The aim of this study was to evaluate the most
accessible patient position for the examination of
the kidneys sonographically which will reduce
scanning time and hence increase cost effectiveness.

METHODOLOGY

Experimental Design: One hundred asymptomatic
young adult male (age range 28-22 years, mean
age 22.23 years) were recruited. Informed consent
was obtained from all subjects, and the study was
approved by local research ethics committee.

Statistical Analysis: Using SPSS software,
Cochran’s test was applied to examine the ability to
obtain both kidneys largest longitudinal and wid-
est transverse sections in the three subject positions.
Friedman test was used to examine differences in
kidney dimensions between the three positions.

Kidney Measurement: Subjects enrolled in the study
had the followings measurements after signing
the consent form: height and body weight using
a measuring scale, kidney sonography performed
by a sonographer with an experience of more than
Syears using a Convex type probe 2 - 5 MHz and a
Phased array probe 6 -13 MHz Hitachi EUB- 6500
(Hitachi, Japan). A build- in kidney protocol was
used which provided automatic adjustment for the
gain and other parameters. The scanning room tem-
perature was maintained at 21-24° C, with normal
ventilation. Measurements were conducted at the
Department of Radiological sciences, King Saud
University

All participants emptied their bladders prior
to the examination, to avoid an increase in renal
length caused by oral hydration.”> Both kidneys
were examined with the subject in the supine,
oblique and prone positions. Maximum renal
length and cortical thickness were measured in a
section visually estimated to represent the largest
longitudinal section; renal width and thickness were
measured in the plane orthogonal to longitudinal
axis of the kidney at the level of the renal hilum.
Longitudinal and transverse images of the kidneys
were obtained with the subjects holding their breath
after deep inspiration.

RESULTS

Of the 100 volunteers enrolled in the study, 7
subjects dropped due to inability to continue the
measurements sessions. The mean and standard
deviation (SD) for age, height, weight and BMI
calculated for 93 asymptomatic controls are
tabulated in Table-I.

Results demonstrated that it was not possible
to image optimally the kidneys at some positions.
Number of measurements in each position for
each kidney is tabulated in Table-II. When the
accessibility to obtain longitudinal and transverse
measurements of the kidneys at the three positions
were tested, number of measurements at each
position were found to exhibit statistical differences
(P=0.000). Supine position was the most accessible
to image the right kidney (N =93 & N, = 92),
whereas oblique subject position provided the
most accessible site for measuring the left kidney
dimensions (N, =86 & N__ = 89). Prone position

long trans

Table-I: Descriptive measures mean and (SD) for age, height, weight and BML

No of subjects Age (yr)

Height(m)

Weight (kg) BMI

93 22.23 (1.39)

1.71 (0.06)

64.28 (9.54) 21.9 3.12)
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Sonographic examination of the kidneys

Table-II: Number of data obtained for each kidney in each position.

N=93 Longitudinal P value Transverse P value
Supine  Obliqgue  Prone Supine  Oblique  Prone

Right Kidney 93 71 91 0.000 92 77 90 0.000

Left Kidney 70 86 75 0.000 71 89 88 0.000

was found to be the second best position for viewing
both kidneys (N .\ 1idney tong =21 and N
75) and (N right kidney Trans =§5 and N ney trans™

The mean and standard deviation (SD) for the
measurements for each kidney in all positions
are tabulated in Table-III and statistical analysis
demonstrate insignificant differences in kidney
dimensions between the three positions used in the
study (P> 0.05).

left kidney long_

DISCUSSION

Renal imaging, texture and dimensions are
important parameters for the diagnosis and the
prognosis of many renal diseases, as reduced renal
length is considered an indicator of irreversible
chronic renal disease.* Furthermore, ultrasound is
the technique of choice to evaluate these parameters
due to its safety and the ability for the measurements
to be conducted quickly and easily without the use
of injected contrast medium™ and its reproducibility
and accuracy.® Although CT and MRI can be used
to measure renal volume accurately with voxel
count-based methods!*, these techniques present
problems of cost, radiation exposure, and toxicity
associated with renal contrast agents.?

Although the AIUM guidelines suggested
scanning subject at different positions to image the
kidneys optimally," recommendations for the most
optimum position to examine the kidneys were not
found in the literature. It was felt that identifying the
optimum examination position instead of scanning
at different positions will reduce examination
time which will be reflected on number of
patients scanned and improve productivity of the
department.

Although previous studies did not investigate
the most accessible patient positions to image
the kidneys and hence reducing scanning time,

examining the kidneys in the three locations
(supine, oblique and prone) until optimum position
is found would increase scanning time and reduce
cost effectiveness in a busy ultrasound department.
Emamian and colleagues suggested that the supine
position were sufficient to image the kidneys,
but measurement of the renal dimensions were
done with the patients in the prone position.™
Other studies scanned until optimal visualization
were found and used the longest measurements
obtained from the three positions in adults'®'® and
in pediatrics.”

The first finding of the present study confirmed
that both supine and prone positions were the
most accessible to image the right kidney, whereas
oblique subject position provided the most acces-
sible site for measuring the left kidney dimensions
(Table-II). Causes for inability to image the kidneys
vary; the presence of gases in the colon and ana-
tomically elevated kidneys with interference from
the costal arches are the most contributors. In con-
trast to that, the presence of the liver provides a
large acoustical window for right kidney imaging
in the supine position, and the presence of the kid-
neys in the retro-peritoneal area seems to contribute
to the prone position being the second best position
for viewing both kidneys, whereas gases from the
colon appears to contribute to the supine patient
position for imaging the left kidney being the worst
position (Table-II).

While the practice of patient being fasting for
eight hours prior to abdominal sonography was
not followed in this study we speculate that such
preparation may improve even further the ability
to visualize both kidneys especially the left kidneys
in the supine position due to the reduction in the
amount of gases within the colon. Such practice is
not part of the recommendation of the American

Table-III: Mean cm and (SD) for data obtained for each kidney in each position.

N=93 Kidney Length P value Kidney Width P value Kidney thickness P walue Kidney cortex thickness P value
Supine Oblique Prone Supine Oblique Prone Supine Oblique Prone Supine Oblique Prone
Right 1037 1036 1037 0.086 527 522 528 0066 525 523 516 0054 125 126 124 0554
Kidney (0.65) (0.66) (0.74) (0.81) (0.81) (0.67) 0.72) (0.73) (0.72) (0.15) (0.16) (0.14)
Left 1073 10.62 1068 0186 515 517 508 0594 469 477 463 0315 135 137 138 0851
Kidney (0.85) (0.93) (0.93) 0.67) (0.7)  (0.53) (0.66) (0.59) (0.57) 0.19) (0.2) (0.22)
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Institute of Ultrasound for examining the kidneys
and hence was not applied in the study protocol."!

The second finding of this study demonstrated
the insignificant differences in kidney dimensions
between the three positions used in the study
(Table-III). The insignificant difference suggests
that measurements obtained in any position could
be used for assessing the kidney size and for patient
follow up.

Our results are in agreement with previous study
where insignificant differences in renal length
were found between supine (occasional oblique)
position and prone positions for both kidneys.'® The
present study have included the oblique position
as a separate parameter and found insignificant
differences not only in length but in all parameter
measured.

From both findings, it is recommended to start
the examination in the supine position for the
right kidney and in the oblique position for the left
kidney with no effect on renal dimensions from the
position of patients.
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