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ABSTRACT

Introduction: The cremasteric reflex, which makes the testicle mobile, and excessive Received / Gelis: 08.06..2022
scrotal adipose tissue may mimic scrotal emptiness, leading to the evaluation of cases Accepted / Kabul: 20.12.2022
as undescended testes. Although it has been suggested that the location of the testes Published Date: 15.12.2022

cannot be determined by imaging tests, suspicious localization may lead the physician
to imaging tests. This study reveals the needlessness of ultrasonography (USG),
especially in palpable cases. . )

. o . Cite as: Akman M. A Prospective
Methods: In our study, patients who had their initial evaluation and USG performed by & study: Can physical examination
pediatrician were targeted. Finally, a pediatric surgical evaluation was performed by a identify palpable undescended testes
single pediatric surgeon, and the findings were compared. The cases were divided into more accurately than ultrasonography?
two groups, normal and abnormal testicles, based on the pediatrician's distinction. Coc Cer Derg/Turkish J Ped Surg
According to this distinction, all cases were evaluated as a whole. Testes that could not ~ 2022;36(3): 19-27.
maintain their position within the scrotum were considered abnormal. Consistency was ~ 40i:10-29228/JTAPS.62854
sought in intergroup relations with Cohen's Kappa.

Results: The study was conducted with 75 patients who met the criteria. In the group
with normal localization in the pediatrician examination, pediatric surgical evaluation Mustafa Akman
was compatible in one (2.6%) of the cases reported as abnormal on USG and 38
(100%) of the cases reported as normal on USG. In the group with abnormal localization
in the pediatricians’ examination, pediatric surgical evaluation was compatible with 32 Medicine, Bahgelievler Hospital,
(40%) of the cases reported as abnormal on USG and four (100%) of the cases
reported as normal on USG.

Discussion: Radiologic examination of testicles, the localization of which cannot be
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ascertained by USG, began in the 1970s and is still being practiced. Some institutional drmustafaakman@yahoo.co.uk
bodies and independent researchers express opposing views, and some authors
suggest that USG should be used. ORCID: 0000-0002-6789-4585

Conclusion: The popularity of USG does not seem to be ending. In our study, the
findings showed that the number of patients referred to surgery by USG was
significantly higher. The findings obtained in this study suggest that imaging should be
confined to non-palpable cases and USG only, and diagnostic laparotomy should be
accepted as the gold standard. Relying on normal pediatric exams and being skeptical
of abnormal reports revealed by USG will mean staying on the safe side.
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Introduction

Cryptorchidism was first described in the medical
literature in 1786 by Hunter. The first surgical
orchiopexy was performed in 1877 by Annandale.
The term cryptorchidism, which is derived from the
Greek words kryptos (hidden) and orchis (testicle),
signify the most common genital anomaly in male
infants, with a high prevalence of 3%. The testes are
in an environment of 35°C provided by the scrotum
and are not impacted by physical traumas that may
occur due to their topographic localization. To protect
the testes from harm, the cremasteric reflex moves it
in response to heat and cold. The testicle, which
changes its location with reflex stimulation, may lead
to the scrotum appearing empty. This reflex is rapid
and distinct in some individuals diagnosed with
retractile testes. In addition, subcutaneous adipose
tissue being different and more than usual may cause
the scrotum to be considered empty and may mimic
the testes being in the inguinal canal and the scrotum
being empty. Because of these three main reasons,
testicles that are normally in place but cannot be
detected during examination cause confusion @,

Retrograde venography, MR, and CT can be used to
confirm the anatomical position. All three methods
require the administration of sedation or anesthesia
and CT exposures of radiation, and they are more or
less invasive. It seems that USG will remain
indispensable, as it does not emit ionizing rays, is
non-invasive, and does not require sedation and
anesthesia. Low cost, prevalence, and easy access
play a key role in the widespread use of USG.
Parental pressure and the need for anxiety relief may
act as a driving force in the primary physician's
preference for USG. Paradoxically, low sensitivity
may increase parental anxiety (6-10). Our study aims
to emphasize the issue by revealing the uselessness
of USG imaging, notably in palpable cases ™.

Materiai and Methods

This study was commenced by reviewing Medline.
Patients who were referred to the pediatric surgery
outpatient clinic and had their initial evaluation and
USG performed by a pediatrician were targeted. The
first physical examination of the patients was
conducted by the pediatrician; the second evaluation
was made by the radiologist using USG; the final
evaluation was made by the pediatric surgeon; and
the results were compared. Each testes was
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evaluated independently. Cases of nonpalpable
testes, in which the primary physician did not perform
a USG examination, and cases with insufficient
information about testicular localization were
excluded from this study.

In this study, the ethical principles of the Declaration
of Helsinki were strictly complied with, parents were
informed, and their consent was obtained. Patient
demographics, testicular localization, physician's
remarks, and preoperative and postoperative results
were noted. In this study, patient and physician
identity data were kept confidential.

The pediatric surgical evaluation of the patients,
whose clothes were removed to avoid stimulating the
cremasteric reflex, was performed by a single
pediatric surgeon at an appropriate room temperature
and in the supine position. Examination of patients
with severe crying jags or stress was delayed. Care
was taken because the surgeon's hands were warm.
In the primary examination, the patients were divided
into two groups, normal and abnormal testicles,
based on the distinction of the pediatrician. As with
this distinction, all patients were evaluated as a whole
regarding examination compatibility. In line with the
flow diagram (Figure 1), they were divided into four
subgroups to recognize the localization of the testes:
intraabdominal, palpable suprascrotal, palpable upper
portion of the scrotum, and palpable lower portion of
the scrotum. Testes that were unable to maintain the
palpable lower portion of the scrotum position were
considered abnormal, while testes that could
preserve it were considered normal. Retractile
testicles were accepted as normal localization and
included in the study.

Statistical Analysis

The Kappa statistic kappa value, which is designed
for Cohen's kappa (K) that is specifically designed for
ordinal variables, is used to compare an observed
accuracy with an expected accuracy (random
chance). Cohen suggested the Kappa result be
interpreted as follows: values < 0 as indicating no
agreement and 0.01-0.20 as none to slight, 0.21—
0.40 as fair, 0.41- 0.60 as moderate, 0.61-0.80 as
substantial, and 0.81-1.00 as almost perfect
agreement. Consistency was sought in intergroup
relations with Cohen's Kappa. For data processing,
the April 2022 versions of Google Drive and Google
Worksheet were used @3,
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Figure 1. Flow chart.

Results

This study was conducted between May 2020 and
December 2021. One hundred twenty patients with
undescended testes were referred to our clinic. Of
these, 45 patients were excluded from this study
since they were evaluated inadequately by the
pediatrician or USG was not ordered. The findings
showed that 66 unilateral (132 testes) and nine
bilateral (18 testes) suspicious localization patients
were referred, 19 of which were on the left and 47
on the right belonged to the unilateral cases. This
study was conducted with 150 testes and 75
patients, 84 of whom localization was suspected and
66 of whom were unsuspected. Each testes was
evaluated independently. The median age was 10
months, the mean age was 10.08 months, and the
most common age was 11 months in the patients
whose age range was between six and 14 months.

Findings obtained in the examination of 66 testes,
which were normally located in the pediatrician’s
examination: In the evaluation with USG, 28 testicles
were abnormal, and 38 testicles were normally
located. In the surgical evaluation, one testicle was
abnormal, and 65 testes were normally located. The

Pediatric Surgical Findings

—

Pediatric Evaluation

/ T=84 \

USG Findings | Pediatric Surgical Findings
e i N

Normal Abnormal  Normal Abnormal
T=4 T=80 T=52 T=32

surgical evaluation was compatible with one (2.6%)
of the cases reported with abnormal localization on
USG and 38 (100%) of the cases reported with
normal localization on USG. The surgical
examination was compatible with the pediatric
examination at a rate of 98.4%. As shown in Table I,
Cohen's kappa comparing the results of USG and
the surgeon’s assessment was 0.04 (no agreement)
(Figure 2).

Findings obtained in the examination of 84 testicles,
which were abnormally located in the pediatrician's
examination: In the evaluation with USG, it was
determined that 80 testicles were abnormally
localized and four testicles were normally localized.
In the surgical evaluation, 32 testicles were
abnormally localized, and 52 testicles were normally
localized. The surgical evaluation was compatible
with 32 (40%) cases reported with abnormal
localization on USG and four (100%) cases reported
with normal localization on USG. There was a 40%
agreement between the surgical and pediatric
examinations. Cohen's kappa comparing the results
of USG and the surgeon's assessment was 0.06 (no
agreement) (Table 1) (Figure II).
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Table 1. Cohen'’s Kappa comparing results (in normal pediatric evaluations).

USG evaluation

Normal
Normal 38
Abnormal 0

38

57,58%

Pr(a)

0,59

Pediatric Surgical
Evaluation

Abnormal n %

27 65 98,48
1 1 1,52
28 66

42,42%

Prl k

0,57 0,04

The Kappa result values < 0 as indicating no agreement and 0.01-0.20 as none to slight, 0.21-0.40 as fair, 0.41- 0.60 as
moderate, 0.61-0.80 as substantial, and 0.81-1.00 as almost perfect agreement.

Normal Pediatric Evaluation (n=66)

Abnormal USG Findings

Abnormal Pediatric Evaluation (n=84)

Normal USG Findings

Aonormal USG Findings -

Figure 2. Comparative findings

When all cases were considered as a whole, the
following Cohen's kappa comparison results, which
were calculated according to all three independent
evaluations, were obtained.

Cohen's kappa comparing the results of US and
pediatric assessment was 0.55 (moderate
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Normal Pediatric Evaluation (n=66)

Abnormal Surgical indings

Normal Surgical findings

Abnormal Pediatric Evaluation (n=84)

Abnormal Surgical indings

agreement). Cohen’s kappa comparing the results of
pediatric and surgeon assessments was 0.34 (fair
agreement). Cohen’s kappa comparing the results of
USG and the surgeon’s assessment was 0.20 (slight
agreement) (Table I, Table IV, Table V).
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Table 2. Cohen’s Kappa comparing results (in abnormal pediatric evaluations)

USG Evaluation

Normal Abnormal n %
Pediatric Surgical Normal 4 48 52 61,90
Evaluation Abnormal 0 32 32 38,10

4 80 84

4,76% 95,24%

Pr(a) Pr(e) k

0,43 0,39 0,06 (Fair)

The Kappa result values < 0 as indicating no agreement and 0.01-0.20 as none to slight, 0.21-0.40 as fair, 0.41- 0.60 as
moderate, 0.61-0.80 as substantial, and 0.81-1.00 as almost perfect agreement.

Table 3. Comparing USG and Pediatric evaluation

USG Evaluation

Normal Abnormal n %
Pediatric Evaluation Normal 38 28 66 44,00
Abnormal 4 80 84 56,00
42 108 150
28,00% 72,00%
Pr(a) Pr(e) k
0,79 0,53 0,55 (Mod)

The Kappa result values < 0 as indicating no agreement and 0.01-0.20 as none to slight, 0.21-0.40 as fair, 0.41- 0.60 as
moderate, 0.61-0.80 as substantial, and 0.81-1.00 as almost perfect agreement.

Table 4. Comparing USG and Pediatric surgical evaluation

USG

evaluation

Normal Abnormal n %
Pediatric Surgical Normal 42 75 117 0,78
Evaluation Abnormal 0 33 33 0,22

42 108 150

0,28 0,72

Pr(a) Pr(e) k

0,5 0,38 0,2 (Slight)

The Kappa result values < 0 as indicating no agreement and 0.01-0.20 as none to slight, 0.21-0.40 as fair, 0.41- 0.60 as
moderate, 0.61-0.80 as substantial, and 0.81-1.00 as almost perfect agreement.

Table 5. Comparing Pediatric and Pediatric evaluation

Pediatric Evaluation

Normal Abnormal n %
Pediatric Surgical Normal 65 52 117 78,00
Evaluation Abnormal 1 32 33 22,00

66 84 150

44,00% 56,00%

Pr(a) Pr(e) k

0,65 0,47 0,34 (Fair)

The Kappa result values < 0 as indicating no agreement and 0.01-0.20 as none to slight, 0.21-0.40 as fair, 0.41— 0.60 as
moderate, 0.61-0.80 as substantial, and 0.81-1.00 as almost perfect agreement.

23



Akman M. |A prospective study: A Prospective Study: Can physical examination identify palpable undescended testes more accurately than

ultrasonography? Coc Cer Derg/Turkish J Ped Surg 2022;36(3): 19-27.

Discussion

The descent of the testes starts at the 8th week of
intrauterine delivery depending on the
nonandrogenic hormone and is completed at the
33rd week by continuing its descent with the
androgen-dependent stage and locating in the
scrotum. In classical publications, it has been
suggested that this second stage continues until the
6th month after birth. Due to delayed descent, the
testes can be detected at any location along the
developmental pathway from the lower pole of the
kidney down to the external inguinal ring. Hence,
early examinations by pediatricians have become
crucial @419,

Radiologic examination of testicles, whose
localization could not be identified in physical
examination, was started in the 1970s. Publications
suggesting that USG does not accurately localize
the tests have continued since the 1970s. It is stated
that examination is more valuable than research
tools in almost every comment in the literature.
Institutional bodies express views against the use of
USG. Of these, the European Association of
Urology, the American Urological Association, and
Choosing Wisely Canada stress that USG should
not be used “9. The results obtained from our
study support these interpretations.

Vos et al. emphasized that they obtained successful
outcomes in 61 of 67 patients (91%), and they
reduced unnecessary surgical interventions®??,
When the cases in our study were evaluated, the
fact that the cases were referred to a pediatric
surgeon as inguinal pathology demonstrates
confusion, indicating that USG was unable to
prevent this confusion but rather increased it.

Highlighting the examination under anesthesia,
Kamran Fazal et al. emphasized the value of USG.
They stated that if the tests are impalpable, USG
would be appropriate, and an experienced
radiologist could reveal the localization of the tests
with more than 90% accuracy. Kullendorff et al.
reported that the consistency between physical
examination and USG was more than 93% @324,
There are also opinions contrary to the conclusion
we reached in our study, which states that "it is
necessary to question the continuation of USG in
testicular localization."

With a distinct perspective, Adesanya et al. pointed
out that physical examination has a weaker
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confirmation rate, and they showed that the
accuracy of physical examination was 48.1%, while
the accuracy of ultrasound was 86.5%. On the other
hand, due to the low sensitivity and accuracy in
evaluating localization and testicular viability, authors
who oppose USG are dominant. Of these, Wong et
al. showed that clinician consensus could be
reached only in 34% of cases by USG. Moreover,
Snodgrass stated that only 52% of the cases that
USG revealed as undescended testes were true
undescended testicles ®27,

In the separate evaluations of Maghnie, Weiss, and
Tasian et al., it was suggested that testicular
localization using only USG is ineffective, and
referring the patient to USG may lead to delays in
cases of undescended testes. Weiss et al. added
that they could detect the gubernaculum as testes in
the evaluation made by USG, and the false positivity
was 10% @&,

In a meta-analysis by Tasian et al, it was
underscored that USG is unreliable, ultrasound
performs poorly as a diagnostic test, it cannot even
distinguish between nonpalpable and palpable, and
the practice is non-academic. Kanaroglu and Kolon
et al. also argued the same view and opposed
ordering an examination before the patient was
referred (12,18,22,31-33).

The accurate localization, which was determined to
be 70% by Weis, was reported to be 85% by
Kullendorff et al. Shoukry et al. put forward that even
today, it is still necessary to be skeptical about USG,
and this imaging technique cannot be recommended
to patients despite technological advances @333,

Similar to our clinical practice, Siobhan Hartigan et
al. suggested that radiological examinations,
including USG, did not change the surgical
treatment modalities. Jaeho Shin, Jedrzejewski, and
Lee argued that reliable, objective results to guide
surgery could not be obtained ©39,

In our study, it was revealed that early examinations
of pediatricians were more important than
radiological examinations. In the radiological
examination of the testes that cannot be localized in
the physical examination, it was concluded that it
would be appropriate to carefully evaluate and
eliminate the conditions that may lead to false
negative results in the physical examination before
the evaluation with USG, and to follow the
recommendations of institutional structures such as
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the European Association of Urology, American
Urological Association and Choosing Wisely
Canada. In our study, it was determined that the
data to be obtained by USG could not be trusted,
even if it was aimed to eliminate parental confusion,
and the result that it would cause a delay in actual
undescended testes was supported. Moreover, no
change was observed in the surgical modality.

In our study, in cases reported to be normal by
pediatrics and radiological examinations, a high
agreement was found compared to surgical
examination, whereas it was found that the
agreement was low in cases reported to be
abnormal. In the statistical analysis, COHEN's
Kappa agreement assessment, and in the final
surgical evaluation, the comparison of USG and
surgery performed separately for the Pediatric
Examination Normal and Abnormal groups were
inconsistent. In the agreement evaluation of the
case pool where all the cases were collected, USG
was able to provide the highest agreement in the
pediatric evaluation, although at a moderate level.
There was no agreement in the surgery/pediatrics
and surgery/USG evaluations, and the findings of
fair and slight agreement were obtained,
respectively. The findings showed that there was a
tendency to report cases as abnormal in radiological
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