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Introduction: Measurements of prostate size are
obtained to contribute in the diagnosis and follow up of
patients with a variety of diseases. Since its introduction,
transrectal ultrasonography (TRUS) of the prostate
has become the most common method for assessment
of prostate volumes. Ultrasonography, in general, has
been associated with concerns of operator dependent
variability. Herein, we analyze the accuracy of urologists
and radiologists performing TRUS.

Material and methods: The accuracy of preoperative
TRUS prostate volume estimation was evaluated by
comparing it to gross specimen prostate weight following
robot-assisted radical prostatectomy (RARP) performed
from August 2004 to March 2008 in Mayo Clinic Arizona.
Atotal of 800 RARPs were evaluated retrospectively with
302 patients having a prostate volume measurement
with TRUS at our institution followed by RARP being
performed within 30 days. The TRUS measurements
were divided into two groups: those TRUS measurements

performed by urologists (group 1), and those performed
by radiologists (group 2). The accuracy of the two groups
were compared using a Pearson correlation analysis.
Results: The estimated weight by TRUS in the total
cohort of patients correlated with the pathological
specimen weight at 0.802 with a standard error of 0.90.
Group 1 performed a total of 114 ultrasounds with a
correlation of 0.835 and a standard error of 1.27. Group
2 performed a total of 188 with a correlation of 0.786 and
a standard error of 0.88.

Conclusions: Urologists and radiologists are both
consistently within 17%-22% of the estimated prostate
specimen weight. Urologists appeared to have a slightly
higher accuracy in estimation but a higher range of error
for the whole group when compared to radiologists.
Transrectal ultrasonography is a reliable technique to
estimate prostate weight and accuracy to within 20% of
the pathological weight. Urologists and radiologists are
essentially equally proficient in estimating prostate weight
with TRUS. These findings are particularly important
with respect to specialty certification and competency/
proficiency evaluation, as health care increasingly moves
towards outcomes based reimbursement.

Key Words: transrectal ultrasound, prostate cancer,
prostate size estimation

Accepted for publication August 2009

Acknowledgement

The authors especially thank the Desert Mountain CARE,
MCA Prostate Cancer Research Fund for their support on
prostate cancer research.

Address correspondence to Dr. Rafael Nunez-Nateras, 5777
E. Mayo Boulevard, Phoenix, Arizona 85054 USA

© The Canadian Journal of Urology™; 17(1); February 2010

Introduction

Since its introduction by Watanabe and colleagues
in 1967' transrectal ultrasonography (TRUS) of the
prostate has become the most common office based
prostate procedure performed by the urologists.?
The low cost, lack of ionized radiation for patient and
examiner, noninvasive characteristics and relative ease
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TABLE 1. BMI, age prostate size and TRUS estimated volume among urologists and radiologists

Group 1
Urologists
n=114
Range Mean
BMI 20-43 27.7
Age (years) 47-81 66
Prostate size (gm) 21-125 55

TRUS estimated volume (cc) 16-143 41.5

Group 2 p value
Radiologists
n=188

Range Mean SD
21-40 27.6 +3.7 0.37
46-82 66 +6.7 0.82
20-136 54 +19 0.24
14-99 42 +17.1 0.42

of acquiring the basic skills of TRUS, has made it the
most practical and common method for estimating
prostate weight.*® The assessment of prostate volume
aids in diagnosis, treatment planning, and evaluation
of a patient’s response to treatment of both benign
and malignant prostatic disease.® Therefore, accurate
volume measurement is imperative in evaluation of the
prostate. Several studies have addressed the accuracy
of TRUS for determining prostate specimen weight.
Loeb et al explored the correlation between TRUS
and prostate specimen weight,” while others have
evaluated the effect of body mass index (BMI), and
the use of various devices.®*"° To our knowledge, the
impact of the performer on the accuracy of TRUS has
not been studied before. In this study we compare the
accuracy of urologists and radiologists in estimating
prostate weight using TRUS.

Material and methods

A retrospective review was performed of 800 patients
diagnosed with localized prostate adenocarcinoma
who subsequently underwent robot-assisted radical
prostatectomy (RARP) (August 2004 to March 2008).
At our institution, transrectal ultrasonography for
prostate volume and biopsy have been performed by
both radiologists and urologists. Three hundred and
two (37.8%) patients who had documented prostate
volume estimation with a TRUS at our institution
1 month before surgery were included in this study.
Prostate volume estimation through TRUS was
performed using the prolate ellipsoid formula: width
x length x height x 0.52."

The correlation between preoperative TRUS prostate
volume estimation and prostate specimen weight
obtained after RARP were compared, analyzed, and
assessed for accuracy. The TRUS measurements were
divided into two groups: those TRUS measurements
performed by urologists (group 1), and those
performed by radiologists (group 2). There were
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seven urologists in group 1 and seven radiologists in
group 2. Asingle ultrasound device was used by both
groups (B-K Medical systems, Model 3535 with a 7
MHz transductor, type 8551). All prostate specimens
were weighed before fixation using the same scale.
Correlation was assessed using Pearson product-
moment correlation with the software package SPSS.

Results

Among our total population, the mean age was 65 +7.1
years (range: 46-82), with a mean BMI 27.6 + 3.7 (20.2-
42.6). The mean TRUS prostate volume estimation range
was 42.5 +17.7 cc®(14-143), with an actual mean prostate
specimen weight of 54.4 + 19g (20-136). The breakdown
of BMI, age, TRUS prostate volume estimation and
prostate weight of the RARP specimen among groups 1
and 2 are displayed in Table 1. There were no significant
differences in these variables between the two groups.
The entire sample studied presented a correlation with
actual prostate weight of 0.806 (p = 0.001) with a standard
error of 1.83, Figure 1. Group 1 (urologists) performed
a total of 114 TRUS prostate volume estimations with a
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Figure 1. Scatterplot of TRUS and pathological prostate
specimen weight (total sample n = 302 cases).
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Figure 2. Scatterplot and line of best fit for TRUS
and pathological prostate specimen weight. Group 1
(urologists), (n = 114).

Figure 3. Scatterplot and line of best Fit for TRUS and
prostate specimen weight. Group 2 (radiologists),
(n=188).

correlation of 0.837 (p = 0.001) and a standard error of
2.94, Figure 2. Group 2 (radiologists) performed a total
of 188 TRUS with a correlation of 0.786 (p = 0.001) and a
standard error of 2.31, Figure 3. When analyzed based
on physician performing the procedure, there were none
with a significantly worse ability to estimate prostate
size compared to the mean.

Discussion

Accurate estimation of prostate volume is important
for the diagnosis, treatment and follow up of benign
and malignant prostate disease.”*'* In work up of
benign prostatic hypertrophy, recent data suggest
that prostate gland size may predict which patients
with LUTS will develop progressive symptoms and
complications. Moreover, prostate size BPH may help
select patients for specific treatment options and is
useful in follow up of these patients.'*!

Ultrasound imaging estimation of prostate
size is also a useful adjunct in malignant disease.
When treating prostate cancer with any modality
of radiotherapy, accurate prostate size estimation
is crucial to deliver a homogeneous dose to the
entire prostate.”” In addition, size estimation
correlates with outcomes of laparoscopic or robot-
assisted prostatectomy'® and has been shown to
be an independent predictor of both extracapsular
extension and positive surgical margins."” It is
generally assumed that estimated TRUS volumes are
reasonably accurate estimations of actual prostate
size. This in combination with the low cost, lack
or radiation, and ease of performing the procedure
have made ultrasound the most common modality
for prostate measurement.>'*?
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The results show that TRUS preformed by group 1
and group 2 are comparable. While group 1 presented
a higher correlation, they also were found to have a
higher standard error, compared to the group 2. In other
words, group 1 was slightly more accurate, however
group 2 was more uniform in their measurements.
With this in mind, measurements with TRUS were
comparatively similar between group 1 and group
2; suggesting that the performer, whether urologist
or radiologist, was not a significant determinant of
accuracy in our study.

Throughout the practice of medicine, there have
been growing concerns over the needs for certification
for a variety of therapeutic and diagnostic procedures.
Transrectal ultrasonography has been a standard
diagnostic modality within the armamentarium
of both the urologist and radiologist alike. Based
on our results, both specialists have demonstrated
equivalent accuracy in prostate weight estimation.
One of the strengths of this retrospective study is
the unique aspect of our practice which allowed for
a direct comparison of two groups using the same
technology and validating it with gross specimens. As
far as we know, this is the first statistical evaluation
and comparison of radiologists’ and urologists’
competency in predicting prostate volume.

Conclusion

Urologists and radiologists are both consistently
within 17%-22% of the estimated prostate specimen
weight. Urologists appeared to have a slightly higher
accuracy in estimation but a higher range of error
for the whole group when compared to radiologists.
Transrectal ultrasonography is a reliable technique
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to estimate prostate weight and is accurate to within
20% of the pathological weight. Urologists and
radiologists are essentially equally proficient in
estimating prostate weight with TRUS. These findings
are particularly important with respect to specialty
certification and competency/ proficiency evaluation,
as healthcare increasingly moves towards outcomes
based reimbursement. ]
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