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The article titled “Impalpable Testis: Evaluation of Diag-
nostic and Treatment Procedures and Our Treatment
Protocol” [1] was found to contain a substantial amount
of material, without citation, from previously published
articles. This has been corrected in the revised version
shown below:

(1) The complete article has been updated
(2) Three references were added [2-4]:

(i) Ximena Sepulveda, Pedro-José Loépez Egana,
“Current management of non-palpable testes: a
literature review and clinical results,” Transla-
tional Pediatrics, 5(4), 2016 doi:10.21037/tp
.2016.10.06

(ii) Bodiwala D, Summerton DJ, Terry TR. Testicu-
lar prostheses: development and modern usage.
Ann R Coll Surg Engl. 2007 May; 89(4):349-53.
doi:10.1308/003588407X183463

(iii) Radmayr C, Dogan HS, Hoebeke P, et al
Management of undescended testes: European
Association of Urology/European Society for
Paediatric Urology Guidelines [published cor-
rection appears in J Pediatr Urol. 2017 Apr;
13(2):239]. ] Pediatr Urol. 2016; 12(6):335-343.
doi:10.1016/j.jpurol.2016.07.014

Abstract

Introduction. Cryptorchidism is one of the most frequent
congenital malformations in male newborn. The aim of this
paper is to present current literature recommendations and
our treatment protocol of impalpable testis based on our
experience. Material and methods. This is a retrospective
study where we analyzed clinical documents from January
2010 to December 2015. We reviewed diagnostic procedures,
intraoperative findings with closing diagnosis, and all treat-
ment modalities for patients with impalpable testis. We also
investigated current literature regarding this topic. Results.
Ninety-one patients were admitted under the diagnosis of
impalpable testis. In 39 patients, ultrasound detected testis
in the inguinal canal and standard open orchidopexy was
done. In 25 patients, laparoscopy showed (48.08%) the
entrance of the spermatic cord into the inguinal canal, then
open exploration of canal was performed, testicular remnant
removed, and simultaneously appropriate testicular prosthe-
sis was implanted. Next, twenty patients underwent orchio-
pexy of the abdominal testis. Four of them underwent the
Fowler-Stevens procedure in two stages, and in 16 patients,
deliberation of the testis was sufficient to place the testis into
the scrotum during the same operation. Conclusions.
Improvements in therapeutical protocol, with additional
clinical examination in anesthesia, switch to initial inguinal
approach and laparoscopic exploration of the abdomen in
case of negative finding in the inguinal canal could improve
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outcome for these patients. If testicular nubbin is found dur-
ing exploration, its excision is highly recommendable, as well
as implantation of the testicular prosthesis at the same time
during the surgical orchiectomy.

1. Introduction

Among all congenital malformations in boys at the time of
birth, cryptorchidism is the most common [1, 2]. Although
the exact etiology of this condition is unknown, it is believed
to be the result of multiple factors [1, 2]. It affects preterm
neonates much more than full-term boys (1.1 -45.0% vs.
1.0-4.6%) [2, 3]. The definitive diagnosis of undescended tes-
tis is made after six months of age due to the postnatal spon-
taneous testicular descent. However, nearly 1% of 1-year-old
boys have the diagnosis of cryptorchidism [2, 3]. The most
useful clinical classification is into palpable and nonpalpable
testes. Almost 80% of undescended testes are palpable [4].
When considering anatomical location, nonpalpable testis
generally could be absent due to prenatal regression (vanish-
ing testis), agenesis (true monorchia), and located in the
abdomen or in inguinal canal. Furthermore, testis could be
located anywhere outside its normal path of descent when
it is called ectopic testis [5, 6]. It is crucial for appropriate
therapy to make precise diagnosis at a timely manner (6 to
12 months) [6, 7]. Once the diagnosis of impalpable testis
has been made, a suitable treatment protocol should be
strictly followed. An optimal treatment protocol is however
a matter of debate in the current literature. In this paper,
we would like to present our latest treatment protocol.

2. Patients and Method

From January 2010 to December 2015, 493 patients with
undescended testis underwent surgery at the Institute for
Child and Youth Healthcare of Vojvodina. Ninety-one
patients (18.5%) had impalpable testes. A retrospective
review was conducted. Data that we collected were diagnostic
procedures used for a confirmation of a diagnosis of impalpa-
ble testis. Intraoperative findings, final diagnosis, treatment
modality, and outcome were noted for every patient. This
study has the approval of the Institutional Ethical Board.

2.1. Operative Procedure. Patients with impalpable testis and
negative ultrasound underwent abdominal laparoscopy.
Open Hasson technique with infraumbilical incision was
used to gain entry to the abdomen for laparoscopy, for inser-
tion of the first port, and creation of pneumoperitoneum. If
the testis is found intraabdominally, the two additional ports
were inserted as well. They are so-called working ports.
According to the finding, the surgeon could decide either to
finish the laparoscopic procedure as one or two-stage
Fowler-Stephens orchidopexy. In case with vas deferens
and gonadal vessels entering the deep inguinal ring which
means that testis or testicular remnant is present in the ingui-
nal canal, standard inguinal exploration and eventually open
orchidopexy were performed.

In the case when no testis was identified or testicular rem-
nant was present during inguinal exploration, the remnant

BioMed Research International

Figure 1: Implantation of the testicular prosthesis.

TaBLE 1: The size of the implanted testicular prosthesis.

The size of the implanted Number of Percentage of
testicular prosthesis patients patients (%)
No I 18 72

No II 5 20

No III 2 8

Total 25 100

was removed and an adequate testicular prosthesis was
implanted simultaneously (Figure 1). The finding of sper-
matic vessels ending blind suggests the lack of testis, allowing
the end of the exploration and enables implantation of pros-
thesis as well [8].

2.2. Statistical Analysis. We used the SPSS program for statis-
tical analysis. Categorical data were compared using the
Fisher exact test. While discussing results, P value that was
0.05 or less was used for the determination of statistical
significance.

3. Results

Ninety-one patients were admitted under the diagnosis of
impalpable testis. All patients underwent an ultrasound
examination that revealed an inguinal testis in thirty-
nine patients. All of those patients underwent inguinal
orchiopexy.

In 52 patients, ultrasound did not detect testis in the
inguinal canal. Those patients were treated for impalpable
testis by laparoscopy. Patients were 1-17 years old (average
3.83). Forty-three patients (82.69%) had unilateral impalpa-
ble testis, eighteen of these patients had right-sided
(41.86%), and 25 had left-sided impalpable testis (58.14%).
Nine patients (17.31%) had bilateral impalpable testes with
either positive or unclear stimulation test. Twenty-five
patients (48.08%) underwent laparoscopic exploration that
confirmed the entrance of the spermatic cord into the ingui-
nal canal, followed by open exploration, removal of testicular
remnant and implantation of appropriate testicular prosthe-
sis (18 testicular prostheses No I, 5 prostheses No II, and 2
prostheses No III—Table 1).

Twenty patients (20/52) underwent orchidopexy of the
abdominal testis (46.51%), 4 of which underwent Fowler-
Stevens procedure in two stages, and in 16 patients,
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TABLE 2: Procedures performed in patients with impalpable testis.
Unilateral impalpable testis Bilateral impalpable testis P value
n=43 n=9
. . Required 25 7 0.45
Inguinal exploration .
Not required 18 2
. Performed 20 1 0.07
Orchidopexy
Not performed 23 8
Fowler Stephens (4)
- Laparoscopic
Inguinal .
Non-palpable . Orfhiopexy Testis in the orchidopexy (23)
testis || Testicular / (46) abdomen (27)
(107 testes) ultrasound Inguinal exploration,
\ Laparoscopic Spermatic removal of the
exploration cord enters nubbin, implantation
(61) into inguinum of the testicular
(34) prosthesis (27)

Inguinal exploration,
removal of the
nubbin (4)

Inguinal orchiopexy

3)

FIGURE 2: Treatment protocol.

deliberation of the testis and spermatic cord was sufficient to
place the testis into the scrotum in one operation. One of the
patients with bilateral abdominal testes was operated in a
single-stage laparoscopy procedure bilaterally, but required
a subsequent open reorchidopexy on one side. Table 2 pre-
sents procedures performed in patients with impalpable testis

In 7 patients (7/52), laparoscopy confirmed the entrance
of the spermatic cord into the inguinal canal, where in three
patients we found hypoplastic testis that we decided to leave
in place, and in the other 4 patients, the remnant was
removed, but prosthesis was not implanted either due to a
lack of the appropriate size or parental consent. Therefore,
in these seven patients we did not place the prosthesis during
the same operation.

Our treatment protocol and results are presented in
Figure 2.

4. Discussion

At the Institute for Child and Youth Healthcare of Vojvo-
dina, a child with undescended testis is followed from birth.
During that time, the clinical exam is performed minimally
three times: days after birth, at 6 and 9 months of age. The
finding of enlarged contralateral testis could suggest absent
or atrophic testis ipsilaterally [6, 8, 9]. However, that should
not withdraw the patient from surgical exploration of the
abdomen and/or inguinal canal [6, 10]. If testis is clinically
impalpable, an ultrasound examination is always performed.
Ultrasound can confirm the presence of almost 80% of all tes-

tes located in the inguinal canal with an accuracy of more
than 90% [6, 11]. The high precision suggests that inguinal
exploration and orchidopexy could be performed without
diagnostic laparoscopy [6, 12]. In any case, diagnostic and
therapeutic laparoscopy has become a modern useful asset
or a new “gold standard” for treating patients with impalpa-
ble testis [6, 8].

Surgeons should always use a chance to perform one
more clinical examination during general anesthesia [2].
Sometimes, the previously impalpable testis is found and
the planned laparoscopic operation could be cancelled. Then,
orchidopexy is performed using a classical open approach
(standard inguinal orchidopexy). Literature suggests that a
wide range of around 20% to 85% of inguinal testis could
be found during surgery in patients previously diagnosed
with nonpalpable testis [5, 6]. This kind of examination
under general anesthesia is not a standard part of our treat-
ment protocol due to organizational issues. Namely, both a
child and an operating theater are prepared for either con-
ventional or laparoscopic surgery. It is however one of the
things that we are planning to change in our protocol.

The standard management of impalpable testes is pri-
marily surgical. According to the newest literature, orchido-
pexy should be performed by the age of 6 months as it may
improve the fertility potential and prevent possible tumor
formation [6, 13]. Therefore, we tend to perform surgery
early enough, but we also wait a little bit longer compared
to the timing of treatment for patients with palpable unde-
scended testis (18, instead of 12 months). The reason for this



short delay is enabling the scrotal sac to grow enough to
receive a testicular prosthesis.

According to our treatment protocol, we start with lapa-
roscopic examination which allows accurate diagnosis for
intraabdominal testis [14], subsequent testicular nubbin
removal, or one or two-stage Fowler-Stevens procedure. On
contrary, there are some surgeons who prefer open inguinal
exploration and after that planned laparoscopy for undiscov-
ered testis [2, 15]. After years of practice, it might be
advisable to consider the inguinal approach, together with
examination under anesthesia as a first line of treatment. In
that way, we would avoid laparoscopies that might be unnec-
essary and time-consuming, especially in obese children.
Another controversial issue is the need for obligatory
removal of testicular nubbin [16]. The treatment of patients
with testicular regression syndrome (TRS) is controversial
because 0 to 16% of them have viable germ cells [17-23]. If
left in place, testicular remnant could become malignant
according to one case reported in literature [24]. Although
scientific conclusion should not be derived from one study
alone, we also believe that testicular remnant should be
excised as in 25% of cases seminiferous tubules are found
during histological analysis and in 10% germ cells are found
as well.

Having an undescended testis is for many boys and even
older men psychological issue [25-27] that could be partially
solved by implantation of testicular prosthesis. As prosthesis
does not grow with the child, it is of great importance to plan
the correct timing for surgery [27]. If performed too early, it
may lead to another surgery for a larger prosthesis. On the
other hand, it prevents possible problems with undeveloped
scrotum in adolescence which might not be suitable for larger
testicular prosthesis insertion [27].

5. Conclusion

We believe that recent improvements in our protocol, includ-
ing introducing the additional clinical examination in anes-
thesia and switch to an initial inguinal approach, hold
promise of improved outcomes. Even when inguinal explora-
tion is being done, it is advisable to be ready to perform lap-
aroscopic exploration of the abdomen in case of negative
finding in the inguinal canal. Excision of the testicular nub-
bin is in our experience highly recommendable, as well as
implantation of the testicular prosthesis at the time of
orchiectomy.
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