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Abstract
Background: The appendix testis may be involved in the normal testicular descent and there are reports of decreased incidence of appendix testis 
in children with undescended testis. The aim of this study was to evaluate the incidence of appendix testis in children with undescended testis in 
comparison to the incidence in children with normally descended testis.

Materials and Methods: This was a comparative study of 2 cohorts studied over a period of 5 years. One cohort had orchidopexy for undescended testis 
(group A) and the second cohort had herniotomy for inguinal hernia/hydrocele (group B) and this second group served as control. The incidences of 
appendix testis in both groups of patients were assessed during the surgical procedures (orchidopexy and herniotomy).

Results: A total of 100 children with undescended testis and 103 children with hernia/hydrocele were seen during the study period. The incidence of 
appendix testis in group A and group B respectively was 63% and 69% respectively. However, statistical analysis gave a p value of 0.123 which is not 
statistically significant. There was no significant difference in the patients’ demographics, side of the lesion and post-operative complications. However, 
patients with undescended testis have more associated epididymal abnormalities.

Conclusion: There is no statistically significant decrease in the incidence of appendix testis in children with undescended testis when compared with 
children with inguinal hernia/hydrocele (control).
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1. Introduction

Pediatric surgeons have shown reasonable interest in 
the appendix testes in children due to its involvement 
in torsion (acute scrotum). However, little attention is 
paid to the relationship between appendix testis and 
undescended testis. The appendix testis is considered 
to be the remnant of the paramesonephric duct [1]. 
Histologically, the normal appendix testis is made of loose 
gelatinous vascular connective tissue stroma covered by 
mullerian-type cuboidal to columnar epithelium [2]. 
The descent of the testis is a complex multistage process 
that involves synchronized activities of various genetic, 
anatomical structures, hormones and environmental 
factors [3]. The phases of testicular descent have been 
categorized into transabdominal and transinguinal phases. 
The transabdominal and transinguinal phases of testicular 
descent are regulated by human testicular insulin-like 
factor 3 and by androgen respectively. These hormones 
also ensure development of the gubernaculum testis 
[4, 5]. However, there are still ambiguities surrounding 
the physiology of testicular descent. Several human and 
experimental studies have postulated about the possible 
role of the appendix testis in testicular descent, noticing 
a decreased occurrence of appendix testis in children with 
undescended testis: This is in comparison to children 
with normally descended testis [6, 7]. The appendix testis 
may also be involved in controlling the amount of serous 
fluid in the space of the tunica vaginalis [8]. Surgery for 
undescended testis (orchidopexy) is necessary before the 
age of 12 months because of the deleterious effect of body 
heat on the testis and the risk of malignancy. The aim of 
this study was to compare the incidence of appendix testis 
in children with undescended testis in comparison to the 
incidence in children with normally descended testis.

2. Materials and Methods 

This was a comparative study of 2 cohorts studied over 
a period of 5 years. In one cohort, the ipsilateral testis 
was examined for the presence of appendix testis during 
orchidopexy (group A). In the other cohort, the testes of 
children with normal descended testis (who underwent 
herniotomy) were assessed for the presence of appendix 
testis (group B). The study groups were children aged 15 
years and younger managed at the pediatric surgery unit 
of Enugu State University Teaching Hospital (ESUTH) 
Enugu, Nigeria. The study period was between January 
2015 and December 2019. ESUTH serves the whole of 
Enugu State, which according to the 2016 estimates 
of the National Population Commission and Nigerian 
National Bureau of Statistics, has a population of about 
4 million people and a population density of 616.0/km2. 
The hospital also receives referrals from its neighboring 
states. Ethical approval was obtained from the Research 
Ethics committee of ESUTH and patients’ caregivers gave 
consent before commencement of the study. This study 
followed the principle of Declaration of Helsinki.

Pre-operative protocol

Children, who presented during the study period, with 
a history of absent testis/empty scrotum (undescended 
testis) and had orchidopexy, were recruited into the study. 
This group of patients was categorized as group A. Children 
who had herniotomy for inguinal hernias/hydroceles were 
also recruited into the study. This second group of patients 
was categorized as group B and served as control. Children 
who have had orchidopexy or herniotomy before referral 
to ESUTH were excluded from this study.

All the patients were clinically evaluated and baseline 
investigations such as hemoglobin estimation, genotype 
and urinalysis were done. The procedure was explained to 
the parents and informed consent obtained. All the cases 
were treated as day cases.

Intra-operative protocol

Access was through a groin crease incision which was 
deepened to the Scarpa’s fascia. For orchidopexy, 
mobilization of the spermatic cord was done and the 
testes fixed in the subdartos pouch. For herniotomy, high 
ligation of the patent processus was performed. In both
procedures, the testes were examined for the presence of 
appendix testis. The incisions were closed subcuticularly 
using vicryl (polydactin) sutures and dressing applied.

Post-operative protocol

The children were discharged home same day on oral 
analgesics and antibiotics. They were seen on an outpatient 
basis on the sixth post-operative day and the wound 
examined. The wound was subsequently left exposed.

Follow up and outcome measures

The primary outcome measure was the presence (positive) 
or absence (negative) of appendix testis at surgery whereas 
the secondary outcome measure was post-operative 
complications. The follow up period was for 6 months. 
The patients were seen 2 weekly until adequate healing is 
achieved.

Data were collected in a proforma which included the age 
of the patient as at the time of orchidopexy/herniotomy, 
side of the orchidopexy/herniotomy, presence/absence 
of appendix testis, any associated anomalies of the 
epididymis, post-operative complication and outcome of 
treatment.

Statistical Package for Social Science (SPSS) version 23, 
manufactured by IBM Cooperation Chicago Illinois, was 
used for data entry and analysis. Data were expressed as 
percentages, means, ranges and medians. Student’s T 
test was used to test for significance. P value < 0.05 was 
considered statistically significant.
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3. Results

3.1. Patients’ demographics
A total of 100 children with undescended testis and 103 children with hernia/hydrocele were seen during the study 
period. Children with undescended testis had orchidopexy while children with hernia/hydrocele had herniotomy. All 
the patients were males. Details of the patients’ demographics are shown in Table 1.

Parameters Group A Group B
Number of patients 100 103
Mean age 12.7 months (9-18) 8.8 months (3-15)
Gender Male Male
Median duration of hospital stay 1.3 days (1-3) 1.1 days (1-3)

Table 1: Demographic features of the patients

3.2. Side of the orchidopexy/herniotomy
For group A patients, 61 (61%) patients had their undescended testis on the right side while 39 (39%) patients had the 
undescended testis on the left side. For group B patients, 61 (59.2%) patients had right hernia/hydrocele whereas 42 
(40.8%) children had left hernia/hydrocele.

3.3. Presence/absence of the appendix testis
The presence of appendix testis in the 2 groups of patients is shown in Table 2.

Findings at surgery Group A Group B p value
Present 63(63%) 69(67%)
Absent 37(37%) 34(33%) 0.123*
Total 100(100%) 103(100%)

Table 2: Occurrence of appendix testis in the 2 groups of patients

*Not statistically significant
The entire appendix testis was single. None was multiple.

3.4. Associated anomalies of the epididymis
Fifty-two (52%) patients in group A had an associated epididymal anomaly whereas only 8 (7.8%) patients had an 
epididymal anomaly in group B.

3.5. Post-operative complications
Seven (7%) patients in group A had surgical site infection while 8 (7.8%) patients in group B had surgical site infection. 
Other complications included stitch sinus in 6 (6%) patients in group A and 7 (6.8%) patients in group B. There was 
recurrent undescended testis in 3 (3%) patients in group A and 4 (3.9%) recurrent hernias in group B.

3.6. Outcome of treatment
All the patients achieved full recovery and were discharged home. There was no mortality.

4. Discussion

AAppendix testis was first described in 1761 by Morgagni [9]. The pair of appendix testis and appendix epididymis 
was subsequently described as “hydatid of Morgagni”. Apart from the appendix testis, other appendages of the testis 
include the appendix epididymis (a remnant of the mesonephric duct), the paradidymis (organ of Giraldes) and the vas 
aberrans (organ of Haller) [9]. The interest on the index study is on the appendix testis.
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In the present study, the mean age of the studied patients 
was below one year of age. This finding is comparable to 
the report of Zvizdic et al. but at variance to the findings 
of Rakha et al. [2, 10]. The mean age at which the appendix 
testis is discovered may be dependent on the age at 
which the patients presented, age at surgery and the 
meticulous search by the operating surgeon. The surgeries 
(orchidopexy and herniotomy) were performed as day 
case surgeries. However, when there are challenges such 
as delayed recovery from anesthesia or co-morbidities, 
the patients were admitted in the hospital for close 
observation.

In both groups of patients, there is predominance of the 
pathologies (undescended testes/hernias/hydroceles) on 
the right side. This is consistent with the report of other 
authors [11, 12]. Howbeit, Rakha et al. reported more 
appendices on the left side [2]. The physiologic delayed 
descent of the right testis (when compared to the left 
testis) may be responsible.

In the current study, less appendix testis was found in 
patients with undescended testis than in children with 
hernias/hydroceles. However, statistical analysis of the 
incidence of appendix testis of the 2 group of patients 
was found not to be statistically significant. Zvizdic et 
al. reported decreased incidence of appendix testis in 
undescended testis located close to the internal inguinal 
ring [10]. Leslie et al. reported that the absence of the 
appendix testis is linked to undescended testis [13]. He 
also documented that the exact role of appendix testis in 
testicular descent is unclear [13]. Tostes et al. reported 
that there is no difference in the incidence of appendix 
testis in relation to the testicular position in patients 
with undescended testis [12]. Moreover, cases of torsion 
of the appendix testis in undescended testis have been 
reported [14]. This may suggest that there is no paucity 
of appendix testis in undescended testis. The entire 
appendix testes seen in the present study were single. 
Although uncommon, multiple appendix testes in a single 
testis can occur; this could be bilateral or unilateral. 
About half of the patients with undescended testis 
had an epididymal anomaly. This is in contrast to the 
findings in the control group (group B) where only about 
one-tenth of the patients had an epididymal anomaly. Kim 
et al. reported that the incidence of epididymal anomalies 
was significantly higher in boys with undescended testis 
[15]. They reported that epididymal anomalies were found 
more frequently in boys with higher testicular location 
[15]. Examples of such epididymal anomalies associated 
with undescended testis include epididymal/testicular 
fusion anomalies, agenesis of the epididymis, atresia of 
the epididymis and loop or elongated epididymis [16, 17].

Surgical site infection is one of the most common surgical 
complications. Surgical site infection was the most 
common post-operative complication, in both groups 

of patients, in the current series. Other studies also 
found surgical site infection as a common complication 
of inguinal and scrotal surgeries in children [18, 19]. 
Stitch complications and abnormal scar can also occur 
following inguinal and scrotal operations in children [20]. 
Recurrent/iatrogenic undescended testis and recurrent 
inguinal hernia can occur due to failure to properly bring 
down the testis or ligate the patent processus during 
surgery.

No mortality was recorded in the current series. Other 
studies also did not record any mortality [18, 21].

5. Limitations of the study

The limitations of the study include the small number 
of patients. A larger number would have availed better 
analysis. This was a retrospective study. A prospective 
analysis would have provided more data for detailed 
analysis. We suggest a larger prospective multicenter 
study in future for determination of the actual role/
function of the appendix testis.

6. Conclusion

There is no statistically significant decrease in the 
incidence of appendix testis in children with undescended 
testis when compared with children with inguinal hernia/
hydrocele. Further studies are required to determine the 
actual function of the appendix testis.
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