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INTRODUCTION

	 Undescended Testis (UDT) is seen in 2-4% of 
children at birth, decreasing to about 1% in the 
first year of life.1 Ascending testis is also seen in 
about 0.5 to 2% of children.1 The inguinoscrotal 
approach is a standard procedure for the fixation 
of palpable undescended testes.2 The inguinal 
approach for UDT treatment was introduced by 
Schuller M and Bevan AD in the last century.3,4 The 
process requires an inguinal incision to mobilize 
the testicle, ligation of processus vaginalis, and a 
transverse scrotal incision for testicular fixation. 
The approach has been used widely due to its 
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ABSTRACT
Background: We wish to  share our outcome of single median raphe scrotal incision orchiopexy (SMRSO) 
regarding safety & feasibility of technique by evaluating ease of access, conversion rate, duration of 
surgery, success rate, complications, and the need for redo-surgery.
Methods: We retrospectively analyzed data of 277 orchiopexies performed in our department on 224 
patients operated on between June 2016 to June 2019. SMRSO was considered for palpable testes that can 
be brought to the upper limit of the scrotum under anesthesia. The conventional inguinoscrotal approach 
was used for high lying testes.  A median raphe incision was made to access & mobilize the testis on either 
side, ligation of processus vaginalis performed, and the testes secured in the scrotal pouch. The approach 
was utilized for both unilateral and bilateral orchiopexies. Follow-up done at one week, one month & six 
months to evaluate the outcome. 
Results: A total of 277 orchiopexies were performed in 224 patients. 237 (86%) orchiopexies were via the 
median raphe scrotal approach in 184 patients. Out of these, 53 cases had bilateral orchiopexies. 30 (11%) 
performed via a conventional inguinoscrotal approach and 10 (4%) by laparoscopic approach. The mean 
duration of surgery for SMRSO was 24 minutes for unilateral and 42 minutes for bilateral cases.  Immediate 
postoperative complications included scrotal hematoma in three (1.6%) cases, Hematoma of the abdominal 
wall in one case, and scrotal edema in 4 (2%) patients. All complications were treated conservatively 
& resolved. No wound infection or testicular atrophy was reported. Long-term complications included 
testicular ascend in three cases [1.6%]. 
Conclusion: Single-incision Median Raphe Scrotal orchiopexy is an attractive alternative to the standard 
inguinoscrotal orchiopexy for palpable low lying undescended testes with a better cosmetic outcome. 
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satisfactory outcome. For impalpable testes, a 
laparoscopic approach is preferred with single or 
two stages orchiopexy. 
	 Bianchi and Squire introduced a single upper 
scrotal incision orchiopexy & showed the advantage 
of shorter operative time, ease of dissection, 
accelerated healing, less pain, and good cosmetic 
results.5 Some practice the approach; however, it 
did not gain widespread acceptance because it left 
two scars in bilateral cases and, in some cases, a 
noticeable scar in the scrotum. The single incision 
median raphe scrotal orchiopexy (SMRSO) has the 
advantage of natural skin crease incision. Due to 
the scrotal mobility, it is possible to access high 
lying testicles for mobilization & fixation. It also 
leads to virtually a scar-less surgery. 
	 We wish to share our experience of SMRSO by 
evaluating ease of access, conversion rate, duration 
of surgery, success rate, complications, and the 
need for redo-surgery.

METHODS

	 The review was conducted at our department 
between June 2016 and June 2019 after the ethical 
committee approval letter no MAFREC-198 dated 
09/12/2020. Patients operated for undescended 
testes (UDT) from six months to 15 years were 
included in the study. Informed consent was 
taken from parents for SMRSO with the possibility 
of conversion to the inguinoscrotal approach. 
All patients were re-examined after anesthesia 
induction (Fig.1). The inclusion criteria for 
SMRSO were a palpable testis that can be pulled 
down to the upper limit of the scrotum under 
anesthesia. Testes that could not be brought down 
were operated by a conventional inguinoscrotal 
approach with a median raphe scrotal incision. 

For SMRSO, a median raphe scrotal incision was 
made, and the affected testis approached through 
the respective scrotal pouch (Fig.2). Rest of the 
procedure is similar to the classical orchiopexy 
except that the whole process is performed through 
the scrotal approach. It includes the opening of 
the cremasteric layer, dissection & high ligation 
of processus vaginalis if present, and two points 
fixations of testis in the respective hemi-scrotal 
pouch with absorbable suture (Fig.3). The scrotum 
pouch & skin was closed with 6/0 absorbable 
sutures. Caudal block or long-term local anesthesia 
was used for pain management. 
	 Testes that remained in the inguinal canal or 
in the superficial inguinal pouch with difficulty 
to bring down to the upper scrotum were treated 

Fig.1:  The circles mark the location 
of both undescended testes.

Fig.2: Median Scrotal Incision to access the testes.

Fig.3: Testes after Mobilization and 
ligation of Processus vaginalis.
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by standard inguinoscrotal approach. Impalpable 
testes were treated laparoscopically & excluded 
from the study. In all cases, a median raphe scrotal 
approach was used for testicular fixation.

RESULTS

	 In our series, a total number of 277 orchiopexies 
were performed in 224 patients. Out of these, 237 
(86%) orchiopexies were via the median raphe 
scrotal approach in 184 patients. Thirty (11%) 
inguinoscrotal orchiopexies and ten patients (4%) 
underwent laparoscopic orchiopexy.
	 Among the 184 patients of median raphe scrotal 
orchiopexy, 68 (36.9%) had left orchiopexy, 63 
(34.2%) patients underwent right orchiopexy, 
and 53 patients (28.8%) underwent bilateral 
orchiopexy. 
A patent processus vaginalis (PPV) was ligated & 
divided in 70(31%) patients. Twenty-eight (40%) of 
the inguinal approach had PPV ligation/ division, 
and 42(60%) in the scrotal approach group had 
PPV ligation. In the other patients, the processus 
vaginalis was not well developed, and an adequate 
length was achieved for testicular fixation in the 
scrotum without the need for PPV ligation. In 
53 bilateral undescended testes, nine testes were 
smaller than their counterparts. Eighteen patients 
had bucket handle epididymis. Three (1.4%) cases 
required conversion to the inguinoscrotal approach 
due to difficult mobilization. 
	 In cases treated by an inguinal approach, the 
testes could be brought comfortably to the scrotum 
except in two instances where the left testis was 
fixed to the upper scrotum and later treated with 
HCG therapy. Operative time ranged between 

20 – 49 minutes (mean 24 minutes). The mean 
operative time in the inguinoscrotal approach was 
42 minutes Early Postoperative complications of 
SMRSO included scrotal hematoma in three cases, 
Hematoma of the abdominal wall in one case of 
inguinal scrotal approach & four cases of scrotal 
edema. All managed conservatively. No wound 
infection or wound dehiscence reported.
	 Long-term complications included ascending 
testes in three patients [1.8%]. Two scrotal approach 
cases were Ehler Danlos syndrome, and the other 
was a low-birth-weight ex-preterm baby. The 
third recurrence was reported with the inguinal 
approach. No testicular atrophy was reported at 
follow-up. An excellent scrotal cosmetic result was 
reported in all patients. High Parent satisfaction 
of SMRSO was attributed to the pain-free, quick 
postop recovery & a barely visible scar.

DISCUSSION

	 For surgical management, two varieties of UDT 
are recognized. One palpable undescended testes 
and other impalpable testes. The conventional 
surgical approach for palpable undescended testes 
consists of an inguinal incision, mobilization of 
the testis, ligation of processus vaginalis, and 
then fixing the testis through a transverse scrotal 
incision.3 Bianchi & demonstrated the advantages 
of a single incision scrotal approach.5 He used a 
transverse incision on each hemi-scrotum for scrotal 
orchiopexy. The transverse scrotal incision has the 
disadvantage of a visible scar on the scrotum, and 
two incisions are required for bilateral cases.5,6 

Single Median Raphe Scrotal incision Orchiopexy

Fig.4: Closure of median Scrotal Incision.
Fig.5: Barely visible surgical wound 

immediately after skin closure.
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Several surgeons adapted the Bianchi approach 
and confirmed the safety and efficacy of the scrotal 
approach with fewer analgesia requirements and 
early discharge from the Hospital.7-9 Later, other 
scrotal techniques were used like the high scrotal 
approach, low scrotal approach & pre-scrotal 
approach.10,11 
	 Median Raphe scrotal orchiopexy is through an 
existing median raphe scar in the scrotum.12 It has 
several advantages, including easy access, early 
recovery, minimal postop complications, and 
virtually scar-less surgery. SMRSO has been used 
by some authors and reported good results.12-14 
The main concerns with SMRSO are that it may 
not provide enough access for adequate testes 
mobilization and may result in a high incidence 
of recurrence. The other consideration is high 
ligation of PPV may not be possible and may cause 
hernia formation. The concerns may look real, but 
the fact is that the scrotum has very mobile skin. 
If an appropriate retraction technique is used, it is 
possible to get high access to the external ring level 
in children and even up to the internal ring level 
in infants and babies.15,16 Bassel YS, et al. showed 
that PPV ligation may not be required in all cases 
and does not increase the incidence of a hernia 
formation after orchiopexy.8 Same results were 
reproduced by Hyuga T et al.15 Many surgeons 
do not routinely perform separation and ligation 
of PPV and have shown a low rate of inguinal 
hernia.8 We have a similar experience & none of 
our patients developed an inguinal hernia after 
scrotal orchiopexy, even though PPV ligation was 
performed in only 31% of cases. However, we still 
believe that if a prominent processus vaginalis is 
present, then the sac shall be dissected and divided 
after ligation. This will help in reducing the 
traction by the processus vaginalis and decrease 
the chances of recurrence.9 
	 Poor access was not a concern in our study; 
only three cases (1.6%) required conversion to an 
inguinal scrotal approach; thus, it was possible 
to perform orchiopexy from the scrotal approach 
in most cases. Studies have shown that 3-5% of 
patients may require an additional incision from 
the proper fixation of testis in the scrotum while 
using a scrotal approach.16,17 A higher success 
rate for a pure scrotal approach is possible 
with appropriate patient selection, and scrotal 
orchiopexy shall not be attempted with very high 
lying testes with short pedicles. The best way to 
avoid failure of SMRSO is an examination under 
anesthesia, evaluation of the location & mobility 

of the testis. A scrotal approach may be initiated in 
doubtful cases & an inguinal incision can be added 
if required to achieve the desired mobilization and 
testis fixation without undue traction. 
	 SMRSO has a definite advantage over the 
inguinoscrotal orchiopexy.18 It not only decreases 
the operative time; it also helps in early recovery, 
better cosmetic outcome, less risk of wound-related 
complications, and reduces the cost of surgery. Na 
SW et al. used a different scrotal approach using 
a transverse upper scrotal incision for accessing 
the testis.19 Their mean operating time was 18 
minutes that is less than our mean operative time 
(24 minutes). The reason may be that their surgical 
procedures were done by one senior surgeon, 
whereas surgeons at various levels of training 
operated our cases. Mohammad Ramzan M et al. 
also using a low testicular transverse incision & 
compared the outcome of the standard versus 
scrotal orchiopexy approach and found that 
the mean operating time was 28 minutes with a 
conversion rate of 7.4%. Our conversion rate was 
1.4%, probably due to the selection criteria.9 
	 SMRSO, however, is not possible in all cases 
of undescended testes. Testes lying high in the 
inguinal canal and with short pedicles may be 
challenging to mobilize through this approach, 
and therefore an inguinal incision may be required 
in these cases. In our department, for all palpable 
testes below the external ring, we always make a 
median raphe scrotal incision first. If the testicles 
cannot be brought down in the scrotum, we add 
an inguinal incision. Even high lying testicles, 
especially in the superficial inguinal pouch, often 
have long pedicle length and can be brought down 
in the scrotum comfortably through the SMRSO 
approach.  Our low conversion rate of 1.4% 
supports this technique. 
	 Some authors have used the scrotal approach for 
recurrent undescended testes & it can be another 
valuable indication for SMRSO.20 We are also using 
median raphe incision for high testes operated by 
an inguinal or laparoscopic approach and, in these 
cases, have the advantage of a barely visible scar. 
We also use the median raphe incision approach 
for torsion testes and other testicular conditions 
and find it very suitable access for most testicular 
and scrotal conditions. 

Limitations of the study: The end of this approach 
is impalpable testes and testes lying high in the 
inguinal canal where an inguinal or laparoscopic 
approach is required. 
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CONCLUSIONS

	 Median Raphe Scrotal orchiopexy is an attractive 
alternative to the standard inguinoscrotal 
orchiopexy. It has a shorter operative time, painless 
postoperative course, early postoperative recovery, 
and nearly scarless surgery with an excellent 
cosmetic outcome. It is a safe and feasible approach 
for low-lying undescended testes and other 
conditions requiring testicular access. 

Acknowledgments for reviewing the manuscript: 
Zahid Saqi, Ahmed Al Ali and Deepak Kishore 
Kothari.

Level of evidence: Case series with no comparison 
group.

Conflict of interest: None.

Source of funding: None.

REFERENCES
1.	 Elder JS. Surgical Management of the Undescended Testis: 

Recent Advances and Controversies. Eur J Pediatr Surg. 
2016;26(5):418-426. doi: 10.1055/s-0036-1592197

2.	 A Neheman, M Levitt, Z Steiner. A tailored surgical 
approach to the palpable undescended testis. J Pediatr 
Urol. 2019;15(1):59. doi: 10.1016/j.jpurol.2018.08.022

3.	 Park K, Choi H. An Evolution of Orchiopexy: Historical 
Aspect. Korean J Urol. 2010;51(3):155–160. doi: 10.4111/
kju.2010.51.3.155

4.	 Schüller M. On inguinal testicle, and its operative 
treatment by transplantation into the scrotum. Ann Anat 
Surg. 1881;4:89.

5.	 Bianchi A, Squire BR. Transscrotal orchiopexy: Orchiopexy 
revised. Pediatr Surg Int. 1989;4:189–192.

6.	 Gordon M, Cervellione RM, Morabito A, Bianchi A. 20 
years of transcrotal orchidopexy for undescended testis: 
results and outcomes. J Pediatr Urol. 2010;6(5):506-512. 
doi: 10.1016/j.jpurol.2009.10.016

7.	 Young CD, Walker AM, Weber BA, Spencer AO. 
Quality improvement assessment of a bianchi-technique 
pediatric orchiopexyperioperative pain management 
pathway. J Pediatr Urol. 2020;16(4):461. doi: 10.1016/j.
jpurol.2020.06.013

8.	 Bassel YS, Scherz HC, Kirsch AJ. Scrotal incision orchiopexy 
for undescended testes with or without a patent processus 
vaginalis. J Urol. 2007;177(4):1516-1518. doi: 10.1016/j.
juro.2006.11.075

9.	 Ramzan M, Sheikh AH, Qureshi MS, Zubair M, Majid 
F. Single incision Trans Scrotal versus Standard 
Inguino-Scrotal Orchidopexy in Children with Palpable 
Undescended Testis: Our experience from April 2007 to 
April 2010. Pak J Med Sci. 2012;28(5):827-829.

10.	 Nazem M, Hosseinpour M, Alghazali A. Trans-scrotal 
Incision Approach versus Traditional Trans-scrotal 
Incision Orchiopexy in Children with Cryptorchidism: A 
Randomized Trial Study. Adv Biomed Res. 2019;27;8:34. 
doi: 10.4103/abr.abr_26_19

11.	 Eltayeb AA. Single high scrotal incision orchidopexy for 
unilateral palpable testis: a randomised controlled study. 
Afr J Paediatr Surg. 2014;11(2):143-146. doi: 10.4103/0189-
6725.132808

12.	 Cloutier J, Moore K, Nadeau G, Bolduc S. Modified scrotal 
(Bianchi) mid raphe single incision orchiopexy for low 
palpable undescended testis: early outcomes. J Urol. 
2011;185(3):1088-1092. doi: 10.1016/j.juro.2010.10.039

13.	 Novaes HFF, Neto JAC, Macedo Jr A, Junior UB. Single 
scrotal incision orchiopexy - a systematic review. Int 
Braz J Urol. 2013;39(3):305-311. doi: 10.1590/S1677-5538.
IBJU.2013.03.02

14.	 Feng S, Yang H, Li X, Yang J, Zhang J, Wang A, et al. 
Single scrotal incision orchiopexy versus the inguinal 
approach in children with palpable undescended testis: 
a systematic review and meta-analysis. Pediatr Surg Int. 
2016;32(10):989-995. doi: 10.1007/s00383-016-3956-4

15.	 Hyuga T, Kawai S, Nakamura S, Kubo T, Nakai H Long-
Term Outcome of Low Scrotal Approach Orchiopexy 
without Ligation of the Processus Vaginalis. J Urol. 
2016;196(2):542-547. doi: 10.1016/j.juro.2016.02.2962

16.	 Alp BF, Irkilata HC, Kibar Y, Zorba U, Sancaktutar AA, 
Kaya E, et al. Kaohsiung Comparison of the inguinal and 
scrotal approaches for the treatment of communicating 
hydrocele in children. J Med Sci. 2014;30(4):200-205. doi: 
10.1016/j.kjms.2013.11.006.

17.	 Ali MS, Khan N, Uddin MB, Hossain MS, 
Mushtabshirah L High Transverse Scrotal Incision 
Orchiopexy for Undescended Testes. Mymensingh 
Med J. 2019;28(3):542-546.

18.	 Dayanç M, Kibar Y, Tahmaz L, Yildirim I, Peker AF. Scrotal 
incision orchiopexy for undescended testis. Urology. 
2004;64(6):1216-1218. doi: 10.1016/j.urology.2004.06.069

19.	 Na SW, Kim SO, Hwang EC, Oh KJ, Jeong SI, Kang 
TW, et al. Korean Single scrotal incision orchiopexy for 
children with palpable low-lying undescended testis: early 
outcome of a prospective randomized controlled study. J 
Urol. 2011;52(9):637-641. doi: 10.4111/kju.2011.52.9.637

20.	 Marret JB, Ravasse P, Guleryuz K, Haffreingue A, Rod 
J. Experience of the single scrotal approach for recurrent 
undescended testis after primary orchiopexy or inguinal 
surgery. Prog Urol. 2017;27(2):93-97. doi: 10.1016/j.
purol.2016.12.006

Authors’ Contributions:

IAJ: Original concept of procedure. Takes the 
responsibility and is accountable for all aspects of 
the work in ensuring that questions related to the 
accuracy or integrity of any part of the work are 
appropriately investigated and resolved.
MH: Data Collection & manuscript editing.
IS: Data Collection.
MAS: Contributing surgeon. Manuscript review.

Single Median Raphe Scrotal incision Orchiopexy

https://doi.org/10.1055/s-0036-1592197
https://doi.org/10.1016/j.jpurol.2018.08.022
https://doi.org/10.4111/kju.2010.51.3.155
https://doi.org/10.4111/kju.2010.51.3.155
https://doi.org/10.1016/j.jpurol.2009.10.016
https://doi.org/10.1016/j.jpurol.2020.06.013
https://doi.org/10.1016/j.jpurol.2020.06.013
https://doi.org/10.1016/j.juro.2006.11.075
https://doi.org/10.1016/j.juro.2006.11.075
https://doi.org/10.4103/abr.abr_26_19
https://doi.org/10.4103/0189-6725.132808
https://doi.org/10.4103/0189-6725.132808
https://doi.org/10.1016/j.juro.2010.10.039
https://doi.org/10.1590/s1677-5538.ibju.2013.03.02
https://doi.org/10.1590/s1677-5538.ibju.2013.03.02
https://doi.org/10.1007/s00383-016-3956-4
https://doi.org/10.1016/j.juro.2016.02.2962
https://doi.org/10.1016/j.kjms.2013.11.006
https://doi.org/10.1016/j.urology.2004.06.069
https://doi.org/10.4111/kju.2011.52.9.637
https://doi.org/10.1016/j.purol.2016.12.006
https://doi.org/10.1016/j.purol.2016.12.006

	_Hlk40270043
	_Hlk56436217
	_Hlk40269359
	ID0EKF
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_GoBack
	_Hlk75939295
	_GoBack
	_Hlk68028923
	_Hlk67910162
	_Hlk67910196
	_Hlk68029156
	_Hlk68029250
	_GoBack
	_Hlk67924047
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_GoBack
	_GoBack
	_30j0zll
	_Ref18614191
	_Hlk43203309
	OLE_LINK3
	OLE_LINK1
	OLE_LINK4
	OLE_LINK2
	OLE_LINK1
	_Hlk74808735
	OLE_LINK4
	OLE_LINK5
	OLE_LINK9
	OLE_LINK33
	_GoBack
	n1
	_Hlk37670211
	_Hlk54004639
	_Hlk54005185
	_Hlk54005392
	_Hlk42762318
	_Hlk61820786
	_Hlk50022454
	_Hlk54115460
	_Hlk39923377
	_Hlk49971045
	_Hlk50112520
	_Hlk50029562
	_Hlk39966851
	_Hlk39924134
	_Hlk41892746
	_Hlk53869492
	_GoBack
	_GoBack
	_Hlk45303507
	_Hlk45303331
	_Hlk76059273
	_Hlk60587966
	_Hlk60588177
	_Hlk76060285
	_GoBack
	_Hlk65421931
	_Hlk66050725
	_Hlk64459564
	_Hlk73615342
	_GoBack
	_Hlk51092765
	_Hlk36737057
	OLE_LINK7
	_Hlk80699441
	_GoBack
	OLE_LINK23
	OLE_LINK12
	OLE_LINK3
	OLE_LINK28
	OLE_LINK29
	OLE_LINK14
	OLE_LINK15
	OLE_LINK30
	OLE_LINK31
	OLE_LINK32
	OLE_LINK16
	OLE_LINK5
	OLE_LINK17
	OLE_LINK33
	OLE_LINK18
	OLE_LINK34
	OLE_LINK6
	OLE_LINK35
	OLE_LINK36
	OLE_LINK37
	OLE_LINK19
	OLE_LINK38
	OLE_LINK20
	OLE_LINK7
	OLE_LINK39
	OLE_LINK22
	OLE_LINK40
	OLE_LINK9
	OLE_LINK42
	OLE_LINK43
	OLE_LINK44
	_Hlk64837536
	_Hlk68950531
	_Hlk64387863
	_Hlk35608631
	_Hlk35609812
	_Hlk29904920
	_Hlk34741822
	_Hlk34741882
	_Hlk64259012
	_Hlk64258045
	_Hlk34741511
	_Hlk64258073
	_Hlk34741544

