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Purpose: We prospectively evaluated the surgical outcomes of single scrotal incision
orchiopexy in children with a palpable undescended testis compared with the tradi-
tional two incision orchiopexy.

Materials and Methods: A total of 398 orchiopexies (292 children) were included and
randomly assigned to the single scrotal incision orchiopexy group (Group I, 147 chil-
dren, 201 testes) or the traditional inguinal incision orchiopexy group (Group II, 145
children, 197 testes). The final number of patients enrolled (excluding those lost to fol-
low-up) was 107 children (146 testes) in group I and 105 children (141 testes) in group
II. Success was defined as no complications, postoperative intrascrotal location of the
testis, and no conversion to the traditional inguinal approach. Surgical outcomes and
complications were compared between the two groups. Testicular location, complica-
tions, and subjective satisfaction rate were assessed at the follow-up evaluation at least
12 months postoperatively.

Results: The overall success rate in group I was 92.5% in 135 of 146 testes; the remaining
9 testes required conversion to traditional two incision orchiopexy. In group II, orchi-
opexy was successful in 136 of 141 testes (96.5%). The operation time and hospital stay
were significantly shorter in group I (40.5+25.9 minutes, 2.1+0.8 days) than in group
IT (62.3+35.6 minutes, 2.5+0.7 days), respectively (p <0.001, p=0.03). Postoperative
complications were found in two cases (hematoma, wound dehiscence) in group I and
in one case (wound dehiscence) in group II; all cases with complications recovered with
conservative care. The subjective rate of satisfaction with the cosmetic result was 96.6%
in group I and 96.5% in group II (p=0.97).

Conclusions: We conclude that single scrotal incision orchiopexy is a simple technique
that is associated with a shorter operation time and hospital stay than the traditional
method and that is more feasible cosmetically.
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INTRODUCTION

Undescended testis is one of the most common disorders
of childhood, with a rate of 3.68% among full-term infants
managed by surgical correction [1]. Surgical intervention
is warranted during early infancy to avoid secondary de-
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generation of the testis, to improve fertility later, to help
with the detection of malignancy, and to reduce the chance
of testicular torsion [2,3]. The inguinal approach is the tra-
ditional method for correcting undescended testis. In this
approach, two incisions are made: one inguinal or groin in-
cision to open the inguinal canal to visualize the cord struc-
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ture and a second scrotal incision to fix the testes within
the scrotum [4]. It was believed that inguinal incision is
helpful for sufficient mobilization of the spermatic cord,
separation of the processus vaginalis or hernia sac, high li-
gation of the hernia sac, and to achieve an adequate length
for the testes to be relocated to the dependent portion of the
scrotum.

However, Bianchi and Squire introduced the high scrotal
incision orchiopexy technique for a palpable cryptorchid
testis to decrease the potential morbidity of traditional in-
guinal incision orchiopexy [5]. Until now, few prospective
studies have been reported regarding the success rate of
this technique compared with traditional inguinal orchi-
opexy for undescended palpable testis [6]. In the present
study, therefore, we evaluated a single scrotal incision
technique for palpable undescended testis within the in-
guinal canal or distal to the external inguinal ring com-
pared with traditional inguinal orchiopexy.

Randomized
(n=292 children, 398 testes)

/
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MATERIALS AND METHODS

1. Study design

From January 2007 to December 2010, a total of 292 chil-
dren (398 testes) with palpable undescended testes were
randomly assigned to two groups: single scrotal incision or-
chiopexy (Group I, 147 children with 201 testes) or tradi-
tional inguinal incision orchiopexy (Group II, 145 children
with 197 testes). Patients were assigned to the scrotal or
inguinal group in a 1:1 ratio through a simple random-
ization procedure. A total of 80 patients were lost to fol-
low-up (Fig. 1). A total of 107 children (146 testes) under-
went single scrotal incision orchiopexy (group I) and 105
children (141 testes) underwent traditional inguinal in-
cision orchiopexy (group II). They were followed up and
evaluated until 12 months after the operation and included
in the final data analysis. The patients’ mean ages
(months) at the time of operation in groups I and II were
40.1+10.3 and 41.8+11.4, respectively (Table 1). All pa-
tients were seen at least 1 week postoperatively to evaluate
the possible occurrence of wound infection or skin problems
and to assess for any other operation-related compli-
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(n=147 children, 201 testes)

Allocated to traditional orchiopexy
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FiG. 1. Disposition of subjects

assigned to the study.

TABLE 1. Comparison of basal characteristics between the traditional (group II) and single scrotal incision orchiopexy (group I)

patients included in the final analysis

Variables Group I Group II p-value

No. of patients (n) 107 (146 testes) 105 (141 testes) 0.78°
Laterality (n)

Unilateral 68 (68 testes) 69 (69 testes) 0.98"

Bilateral 39 (78 testes) 36 (72 testes)
Location of testes (n)

Inguinal canal 21 (26 testes) 23 (31 testes) 0.81°

Distal to external inguinal ring 86 (120 testes) 82 (110 testes)
Mean age (months) 40.1+10.3 41.8+11.4 0.61°
Mean follow-up period (months) 12.9+3.4 12.7+3.3 0.57°

Group I: single scrotal incision orchiopexy, Group II: traditional orchiopexy, *: Chi-square test, b. Student’s t-test
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cations. At 3 months and 12 months after the operation, the
patients were followed up for evaluation of long-term com-
plications, overall success rate, and parents’ satisfaction
rate. Success was defined as no complications, post-
operative intrascrotal location of the testis, and no con-
version to the other method. The parents’ satisfaction with
the cosmetic results of the operation was assessed by use
of a simple questionnaire that consisted of the answers
‘satisfied,” ‘not fully satisfied,” and ‘unsatisfied.’ This study
was approved by the institutional review board of our
hospital. All parents signed an informed consent form be-
fore participation in this study allowing the use of the pa-
tients’ medical records for a scientific purpose.

2. Exclusion criteria

Children who had undergone a previous inguinal or pelvic
surgery or who had a secondary ascending testis, ectopic
testis, or undescended testis related to ambiguous geni-
talia or intersex condition were excluded from the study.
Patients with primary and secondary hypogonadism and
a detected hormonal abnormality or history of hormonal
treatment were not included. All children were examined
twice, preoperatively in the supine position by the primary
surgeon and again after induction of general anesthesia to
exclude retractile testis.

3. Surgical procedure

All operations were performed by 1 surgeon (Kim SO). The
first surgical step of the single scrotal incision orchiopexy
after induction of general anesthesia was a transverse skin
incision that was commonly made along the high scrotal
skin fold. The dartos pouch was adequately created
through this incision for later relocation of the affected
testis. The assistant manipulated the testis and held it be-
tween the thumb and index finger in a stable position, and
in sequence the surgeon used blunt and sharp dissection
of the subcutaneous tissues to approach the testis. The
scrotal wound was retracted in an upward direction to facil-
itate easier dissection, and the surgeon divided the various
covering and adhesive tissues of the cord. The dissection
was carried out to the most cephalad to secure sufficient
cord length and to possibly enter the lower half of the in-
guinal canal from below. The gubernacular attachments
were released to enable identification of the testes within
the cremasteric fibers, a patent processus vaginalis, and
the cord structures. The cremasteric fibers and hernia sac
were carefully separated from the cord structures, and the
cranial sac was mobilized under traction into the canal and
was ligated with a suture, as in traditional inguinal in-
cision orchiopexy. When additional cord length was re-
quired, additional dissection was done through this in-
cision by opening the external ring and canal, as necessary.
Despite the additional dissection, if more length was re-
quired, the surgeon converted to the traditional inguinal
orchiopexy method. The testis was then relocated into the
dartos pouch, and two fixing sutures were made between
the testicular tunica albuginea and inner scrotal wall me-
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dially and laterally to prevent ascent. The scrotal skin was
closed with interrupted absorbable sutures. The operative
time was recorded.

Traditional inguinal orchiopexy was performed by the
existing method. After inguinal skin incision, the cord
structure and testis were taken out of the inguinal incision
site and then sufficiently dissected for mobilization. High
ligation was done with the processus vaginalis, and the sur-
geon made an incision along the scrotal crease and re-
located the testis in the scrotum.

4, Statistics

Statistical analysis was performed by using SPSS ver. 13.0
(SPSS Inc., Chicago, IL, USA). The Student’s ¢-test and
chi-square test were used for data analysis. p <0.05 were
deemed to be statistically significant.

RESULTS

At the 12-month follow up, a total of 107 children (146
testes) who underwent single scrotal incision orchiopexy
(group I) and 105 children (141 testes) who underwent tra-
ditional inguinal incision orchiopexy (group II) were in-
cluded in the final data analysis. There were no significant
differences in baseline characteristics between the groups.
The mean follow-up time was 12.9+3.4 months in Group I
and 12.7+3.3 months in Group II, and the evaluation is still
ongoing (Table 1).

When the overall success rate was compared between the
groups, it was not significantly different: 92.5% (135/146
testes) in group I and 96.5% (136/141 testes) in group II
(p=0.86) at 12 months (Table 2). The results were not sig-
nificantly different from those at 3 months. There was a sig-
nificant difference between Groups I and II in terms of the
period of hospitalization (days) (2.1+0.8 vs 2.5+0.7; p=0.03)
and the operation time (minutes) (40.5+25.9 vs 62.3+35.6;
p<0.001) (Table 2).

In nine cases in group I, the dissected cord length was
insufficient because of severe adhesion despite a distal lo-
cation in seven cases and a higher location in two cases, and
we converted to the traditional inguinal approach in these
cases. In the converted cases, the period of hospitalization
(days) was 3.3+0.7 and the operation time (minutes) was
55+30.3. Thus, it seemed to take more time compared with
the rest of group I, but we did not perform statistical
analysis. All converted cases were unilateral. In four cases
in group II, traditional incision failed because of the need
for laparoscopic exploration of hidden testes in two cases
and the need for orchiectomy due to already atrophied
testes in two cases. Postoperative scrotal hematoma was
found in one case in group I, and wound dehiscence was
found in one case in each group. All cases of complications
were unrelated to conversion and recovered with con-
servative care. Other complications including wound in-
fection, testicular ascension, and testicular atrophy were
not detected even after long-term follow-up. Both groups
were pleased with the cosmetic result of the operation in
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TABLE 2. Comparison of surgical outcomes between traditional
(group II) and single scrotal incision orchiopexy (group I)

Value (mean+SD)

Variables p-value
Group I Group 1T
Hospital stay (days) 2.1+0.8 2.5+0.7 0.03
Operation time 40.5+£25.9 62.3+35.6  <0.001
(minutes)
Conversion to 9 - -

traditional surgery (n)

Success rate (%) 92.5 (135/146) 96.5 (136/141) 0.86

Satisfaction rate (%) 0.97
Satisfied 141 (96.6) 136 (96.5)
Not fully satisfied 5(3.4) 5(3.5)
Unsatisfied 0(0) 0(0)
Postoperative
complications (n)
Scrotal hematoma 1 -

and swelling
Wound infection - -
Wound dehiscence 1 1
Long-term
complications (n)
Testicular ascension - -
Testicular atrophy - -

Group I: single scrotal incision orchiopexy, Group II: traditional
orchiopexy (In Group II, 4 cases were converted to other surgery:
2 cases to laparoscopic exploration and 2 cases to orchiectomy)

terms of the parents’ subjective satisfaction rate: 96.6% in
group I and 96.5% in group (Table 2).

DISCUSSION

Single scrotal incision orchiopexy for a palpable un-
descended testis is well tolerated and has a cosmetically
satisfactory result. Compared with traditional inguinal in-
cision orchiopexy, single incision orchiopexy showed sev-
eral benefits such as a shorter operation time and shorter
hospital stay. The results of this study suggest that single
incision orchiopexy is a useful method in terms of simplicity
without significant surgical difficulties. Also, the success
rate of single incision orchiopexy was as high as 92.5%; only
11 testes required conversion to traditional inguinal in-
cision orchiopexy or had postoperative complications.
There was no significant difference in the subjective sat-
isfaction rate between the two groups.

Traditional inguinal incision orchiopexy was previously
regarded as a mandatory procedure for obtaining adequate
mobilization of the spermatic cord, but requires two stand-
ard skin incisions for direct visualization of the cord struc-
tures, and separation and high ligation of commonly asso-
ciated inguinal hernia is not easy without opening the in-
guinal canal [4]. However, most undescended testes are
palpable distal to the inguinal canal. Furthermore, in the
pediatric population, there is good mobility of the skin in-
cision and a relatively short distance from the external to
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the internal inguinal ring. These points led others to be-
lieve that one scrotal incision rather than two may be suffi-
cient for orchiopexy in patients with a palpable, low-lying
undescended testis.

The single incision transscrotal technique was in-
troduced by Bianchi and Squire in the 1980s [5]. Bianchi
and Squire proposed that moving the incision by retraction
and the short distance from the internal to the external ring
made it possible to dissect the hernia sac without opening
the canal. Moreover, they suggested that achieving ad-
equate palpable testis cord length was dependent more on
releasing the hernial sac from the cord than on dissection
around the spermatic cord vessels [5]. The suggested that
the benefits of using one incision in the scrotal skin fold in-
cluded decreased pain, improved cosmesis, and a shorter
operative time with less incision needed to close the wound
window [5,7]. Caruso et al evaluated the Bianchi single
scrotal incision technique for orchiopexy in patients with
a palpable undescended testis distal to the external in-
guinal ring and reported that this technique is simple and
safe in such cases [8]. Only 1 of 42 testicles approached in
this manner required a conversion to the traditional in-
guinal incision orchiopexy to gain adequate cord length. An
important point in their report was that, after opening the
inguinal canal when they converted to the inguinal ap-
proach, they found that the ligated hernia sac was re-
tracted well into the low retroperitoneum above the level
of the internal ring. Their findings support previous results
showing that a palpable undescended testis may be surgi-
cally relocated into the dependent scrotum without sacri-
ficing the traditional principles of orchiopexy [5,7].

The present study is distinct from previous descriptions
of scrotal orchiopexy. In previous reports, single scrotal in-
cision orchiopexy was rarely tried in patients with an un-
descended testis in the inguinal canal and the exact success
rate and satisfaction rate were rarely calculated. Bianchi
and Squire performed single scrotal incision orchiopexy in
120 patients with undescended testis and reported a 95.8%
success rate [4]. They reported that the testicular locations
of failed cases were in high areas such as the inguinal canal.
Dayang et al prospectively evaluated the success rate with
or without inguinal hernia in patients with an un-
descended testis within the inguinal canal or beyond the
external inguinal ring [9]. They divided the patients into
two groups: one with the testis located within the inguinal
canal and the other with the testis located beyond the ex-
ternal inguinal ring. Scrotal orchiopexy was performed
successfully (97.6%) in 42 of 43 testes in the distal to the
external inguinal ring group, and only 1 patient required
conversion to a traditional inguinal incision. The average
operating time was 18 minutes, and no hydrocele or hernia
was noted. In the 29 testes that were located within the in-
guinal canal, 3 cases needed conversion to traditional in-
guinal orchiopexy, with an average operative time of 25 mi-
nutes and a success rate of 89.7%. In the present study, the
overall success rate was 92.5% (135/146) in the single scro-
tal incision orchiopexy group and 96.5% (136/141) in the



Single Scrotal Incision Orchiopexy

traditional inguinal incision orchiopexy group, thus show-
ing no statistically significant difference between the two
procedures. However, the operation time and hospital stay
period were significantly shorter in the single scrotal in-
cision group than in the traditional inguinal incision orchi-
opexy group, as in the previous study [10]. In our study, in
two of the nine cases that were converted to traditional or-
chiopexy, the testes were located in the higher inguinal ca-
nal, and 7 were severely adhered with adjacent tissues. In
those cases, the main reason for conversion was in-
sufficient length of cord. In the failed orchiopexy cases in
the traditional orchiopexy group, small and hidden testes
were the main cause of failure. According to the results of
our study, we suggest that possible conversion to tradi-
tional orchiopexy should be considered before the oper-
ation when the testis is located in the inguinal canal or
higher. Our results show that single scrotal orchiopexy can
be safely performed through a high scrotal incision. An ad-
ditional inguinal incision is only required in a small num-
ber of subjects in whom the palpable testis has a high loca-
tion and the vascular length is insufficient or the processus
vaginalis is not sufficient.

A possible controversy regarding this scrotal approach
technique is whether the dissection is high enough to easily
allow for adequate lengthening of the cord and placement
of the testis into the scrotum without tension. Also, there
is concern that a single scrotal approach may not allow suf-
ficient ligation of the processus vaginalis to avoid hernia
or hydrocele formation after the operation. Several others
have used the high scrotal incision technique to correct ab-
normalities of the patent processus vaginalis, such as her-
nia and hydrocele [5,7,11,12]. Moreover, many other stud-
ies have suggested that failed orchiopexy from a scrotal in-
cision is not due to incomplete division of the hernia sac
from the spermatic vessels [13,14]. Despite the controversy
over the relationship between the success rate of single
scrotal incision orchiopexy and ligation of the patent proc-
essus vaginalis [8,15], we successfully ligated the proc-
essus vaginalis in all cases.

In most cases, the scar was invisible at the follow-up visit.
Thus, it could be said that the scrotal incision orchiopexy
was cosmetically feasible. In the single scrotal incision
group compared with the traditional inguinal incision
group, objective indexes such as operation time and hospi-
tal stay without complications were good and the subjective
satisfaction rate was also good. The results of the present
study confirm our belief that single scrotal incision orchi-
opexy is a simple, safe, and cosmetically satisfactory
technique. This study had some limitations, such as the rel-
atively small number of patients included in the study.
Also, important variables in this analysis, such as testis
volume, were not considered in the follow-up evaluation.

CONCLUSIONS

The results of our study showed that single scrotal incision
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orchiopexy is a simple technique associated with a short op-
eration time and hospital stay and is a cosmetically feasible
method. Most palpable testes can be safely approached
through a scrotal incision, but an additional inguinal in-
cision should be considered in some cases of high inguinal
testes where insufficient dissection of vascular length or
the processus vaginalis is encountered.
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