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Abstract 

Actuality: Despite the modern developments in surgery, postoperative complications and relapses in children with the 

pathology of peritoneal vaginal process (processus vaginalis peritonei) continue to occur in the practice of a pediatric 

surgeon.  

Purpose: To define causes of complications and relapses after surgical treatment of children with obliteration of the 

peritoneal vaginal process.  

Material and methods: The authors present surgical treatment outcomes of 1 818 children with the pathology of 

peritoneal vaginal process; 32 of these had postoperative complications and relapses. Two clinical observations of 

children aged 10 and 14 years who underwent surgery for the recurrence of inguinal hernia and hydrocele are described. 

Results: The rate of relapses or complications following surgical treatment of children with inguinal hernia, hydrocele 

and cryptorchidism at the Clinical and Research Institute of Emergency Pediatric Surgery and Trauma ranges from 1.5 % 

to 2.3%. 

Conclusion: The main reason for complications and relapses in the pathology discussed is the violation of surgical 

protocol.  
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Introduction 

Despite the achievements of modern medicine and a 
widespread use of modern diagnostic and curative 
modalities, namely, laparoscopy and sonography, 
obliteration of the peritoneal vaginal process still remains 

relevant in terms of incidence, postoperative 
complications and relapses. 

 
Pathologies such as inguinal hernia, hydrocele, a cyst 

of spermatic cord, cryptorchidism are among the most 
frequent causes for planned surgical treatment in 
pediatric practice. 
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The trials conducted at several clinics in the United 
States have demonstrated that the peritoneal vaginal 
process is not closed in 80-90% of children at birth; 
however, this pathology steadily declines by the age of 
two years, and it occurs only in 20% of children two years 
old and above [1,2]. 

 
These studies from several clinics in the United States 

were conducted in 80,000 children aged 0 to 15 years. It 
has been found out that inguinal hernia occurs in 6.62% 
of the boys and 1% of the girls [3]. 

 
The cryptorchidism prevalence in the United States 

ranges from 3.7% at birth to 1.1% after one year of life to 
the adulthood. At the international level, the 
cryptorchidism prevalence ranges from 4.3 to 4.9% at 
birth to 1-1.5% at 3 months to 0.8-2.5% at 9 months [4,5]. 

 
According to Russian authors, inguinal hernias occur 

in 1- 5%of children, while communicating hydrocele 
occurs in 10% of the newborns. Undescended testicles 
occur in 10-20% of premature and immature children and 
in 2-3% of one-year olds [6-11]. 

 
Data in the foreign (United States and Italy) literature 

shows that the percentage of recurrence and 
complications after surgical treatment of this pathology 
ranges from 0 to 8% [12]. 

 
The most frequent postoperative complications in 

patients with the pathology of peritoneal vaginal process 
are [6,7,12-14] 
 Relapse of inguinal hernia / hydrocele 
 Secondary cryptorchidism 
 Testicular atrophy 
 

Material and Methods 

From 2007 till 2017, 1 818 children with the 
obliteration of peritoneo-vaginal process were treated at 
the Clinical and Research Institute of Emergency Pediatric 
Surgery and Trauma (CRIEPST) (Moscow). Among them, 
inguinal hernias were in 1 258 (69.2%) patients, edema of 
testicular membranes in 389 (21.4%) and cryptorchidism 
in 171 (9.4%) (Figure 1). Boys were 1364 child girl 454. 
Out of all admitted children, 32 had relapses and 
complications after surgical treatment: 17 children were 
initially operated in CRIEPST, while others 15 - at other 
medical centers (Russia, Ukraine). Among all children 
admitted with complications and relapses, the majority 
were children who underwent the surgical treatment for: 

inguinal hernia - 22 children, hydrocele - 6 children, 
cryptorchidism - 4 children (Figure 2). 

 
 

 

Figure 1: Structure of the pathology. 
 
 

 

Figure 2: Number of patients with relapses. 
 
 

Within the treatment process of inguinal hernias, we 
used both traditional techniques of hernia repair by 
Duhamel, and the laparoscopic ones (laparoscopic 
suturing of the internal inguinal ring with purse-string 
suture, PIRS -percutaneous internal ring suture). In the 
communicating edema of testicular membranes, Ross 
surgery was performed; in cryptorchidism, the 
repair surgery was performed- orchiopexy by 
Schumacher-Petrivalsky. The undecended testicle was 
repaired laparoscopically or by the open surgery 
depending on its location.  
 

Results 

The frequency of relapses or complications after 
surgical treatment of children with inguinal hernias, 
hydrocele and cryptorchidism at our hospital ranged from 
1.5% to 2.3% (Table 1). 
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Complications and relapses after 
treatment of inguinal hernias 

Number of 
patients 

The failure of the purse-string suture 
after laparoscopic hernioraphy 

5 (0,27%) 

Purulent-inflammatory complications 
2 (0,11%) [13-

15] 

Table 1: Complications and relapses after treatment of 
inguinal hernias. 
 
Below are two clinical cases of the children operated on 
for recurrences of inguinal hernia and hydrocele. 
 

Clinical Observations 

Patient V., 10 years old, was hospitalized to the 
surgical department in CRIEPST for a planned surgery on 
September 20, 2015, with the following diagnosis: non-
palpable left testicle syndrome, secondary postoperative 
dystopia of the left testicle. Postoperative left-sided 
inguinal hernia. 
 
A child had hydrocele of the left testicle since his birth 
At the age of 5, he underwent surgery at one of surgical 
centers in Moscow. The left-sided Ross surgery was 
performed. In 2015, during the routine follow-up 
examination a surgeon did not detect the left testicle in 
the scrotum. The same year (2015), the child was 
hospitalized to our clinic for surgical treatment. The 
patient was examined by a surgeon; sonography was 
made too. The performed sonography revealed: right 
testicle of 23x13 mm was visualized in the scrotum, left 
testicle was smaller 14x8 mm and was visualized along 
the inguinal canal; hernial protrusion 25x10 mm was seen 
at the same place.  
 
Physical examination: The external genitalia are male-
shaped, the left half of the scrotum is hypoplastic; in the 
left inguinal region there is a transverse normotrophic 
pale scar that does not protrude above the skin and has a 
form of 3 cm long strip. The right testicle in the scrotum is 
about 2.0 x 1.5cm. The left testicle is not detected in the 
scrotum; it is palpable in the inguinal region, size 1.0 x 0.8 
cm, not descended into the scrotum. To the left, the 
external inguinal ring of 1.5x1 cm is expended without 
hernial protrusion; when straining, hernial protrusion is 
not reliably palpable (an over-nutritional child with 
pronounced subcutaneous fatty tissue). On October 1, 
2015, the planned surgery was made. The testicle was 
descended; Schumacher-Petrivalsky orchopexy. 
 
Intraoperatively: With the groin access on the left, an old 
scar was incised in layers with technical difficulties 
caused by a pronounced scar-adhesive process; in the 

area of external inguinal ring the left testicle in 
membranes and in a conglomerate of scar and cellular 
tissues was exposed. The testicle was found to be fused to 
the aponeurosis of the external oblique abdominal muscle 
in the area of external inguinal ring. During mobilisation, 
a hernial sac with contents of yellow colour, when 
examined against the light, was found; the bottom of this 
sac was fused to testicular membranes with scarred fiber 
bands. The entire conglomerate was separated and 
mobilized from the external inguinal ring. The front wall 
of inguinal canal was cut, the hernial sac was separated 
from sperma cord elements and testicular membranes 
and opened. A strand of the greater omentum about 
10x15 cm in size partially fused to the wall of hernia sac 
without visually obvious ischemia was found inside 
(Figures 3 & 4). Resection of the greater omentum within 
free tissues was made; the stump was easily placed back 
into the abdominal cavity. The hernial sac was sutured at 
the cervix, tied and clipped and sent for histological 
examination together with a resected fragment of the 
greater omentum. Testiclular membranes were separated 
from scar tissues, opened. The testicle was in cicatricial 
coarse adhesions which were fused with the albugine 
membrane almost over the entire area. This testicle was 
separated from adhesions as much as possible. Visually, 
the testicle (about 17x8 mm in size) was deformed 
(round, with impressions from scars of different shapes 
and areas, difficult to differentiate from the epididymis), 
flabby (Figure 5). The blunt tunneling was performed 
distally to the scrotum. The testicle was sewed through 
membranes, descended without tension and fixed to the 
bottom of the scrotum. The ligature was punctured from 
the cavity of the scrotum on the skin and fixed on a cotton 
roller. The wound was sutured in layers. Stitches were 
removed on the 7th day after the surgery, the wound 
healed by primary intention. The patient was discharged 
home in a satisfactory state. 
 

 

 

Figure 3: Intraoperative photo. 1 - left testicle, 2 - 
hernial sac, 3 - A strand of the omentum. 
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Figure 4: Intraoperative photo. 1- Spermatic cord, 2 - 
A strand of the omentum. 

 
 

 

Figure 5: Intraoperative photo. 1 - left testicle, 2 – 
adhesions. 

 
 

The control sonographic examination of scrotum 
organs before the patient’s discharge showed that the 
right testicle was 20x15 mm with homogeneous 
echostructure and satisfactory blood flow. The size of the 
right epididymis - 7x7 mm. The left testicle was 14x13mm 
with unhomogeneous echostructure and weakened blood 
flow. The epididymis was not visualized. 

 
Catamnesis 2 years 6 months after discharge. At the 

examination, external genitalia are male-shaped, normal. 
Testicles in the scrotum. Visual examination and 
palpation revealed hypotrophy of the left testicle. 
Sonography of the scrotum: right testicle is 46x19 mm 
with homogeneous echostructure and satisfactory blood 

flow. Right epididymis - 9x9 mm. The size of the left 
testicle - 21x14mm with unhomogeneous echostructure 
and satisfactory blood flow. Epididymis of the left testicle 
is 4x4 mm (Figure 6). Signs of left-sided orchopathy 
compared to the contralateral side are still seen; however, 
size of the left testicle has increased after the surgery.  
 

 

 

Figure 6: Patient B. Sonographic picture of the left 
testicle in 2 years and 6 months after surgery. 

 
 

In the presented clinical observation, postoperative 
complications after primary surgical interventions, in our 
opinion, were most likely related to not quite careful 
separation of the peritoneal vaginal process or due to the 
retraction of the testicle by scar tissue. 
 

Second Observation 

Patient G, 14 years old. The patient was admitted to 
the Clinical and Research Institute of Emergency Pediatric 
Surgery and Trauma (CRIEPST at the first surgical 
department on October 6, 2015, with the relapse of 
strangulated inguinal hernia on the left. State after 
repeated laparoscopic herniorraphies on the left in 2006 
and 2009. Incision and drainage of a ligature fistula on the 
left in 2013. Isolated hydrocele of left testicle membranes. 
According to his mother, in 2006 the left-sided inguinal 
hernia was diagnosed by a surgeon at the dispensary 
examination at their pediatric outpatient unit. The same 
year, the child was operated on in one of Moscow 
hospitals - laparoscopic hernia repair was made. In 2009, 
patient’s mother again noticed hernial protrusion in the 
left inguinal region. The performed sonography revealed 
recurrent inguinal hernia on the left. In 2009, the child 
was hospitalized for re-operative treatment in the same 
hospital, left laparoscopic herniorraphy was made. In 
2013, swelling and hyperemia of the postoperative scar in 
the groin on the left were seen. The patients were 
examined at the same center where he was operated on. A 
ligature fistula was diagnosed. The abscess was opened 
and fistulous tract was incised; the ligature was removed. 
At the follow-up examination in 2015, edema of the left 
testicle was found.  
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In 2015, the child was admitted to CRIEPST at the first 

surgical department for a planned surgery. In the 
department, the child was examined by a surgeon. 
Sonography was made. At the sonographic examination of 
the left inguinal canal, hernial protrusion sized about 
24x10 mm was seen in the upper third; blood flow was 
not disturbed. Right inguinal canal without features. A 
moderate amount of homogeneous effusion in 
membranes of the left testicle. Size of testicles: right - 
29x17 mm, left - 24x17 mm (Figure 7). 
 

 

 

Figure 7: Sonographic picture before surgery. 1- left 
testicle, 2- serous fluid in the scrotum cavity. 

 
 
Physical examination: External genitalia are male-
shaped, normal; testicles in the scrotum, of equal size 
(about 2.5 x 1.2 cm). There is an expansion (up to 1.5 cm) 
of the left external inguinal ring with hernial protrusion of 
2.0 x 2.0 cm, soft-elastic consistency which is freely and 
painlessly set into the abdominal cavity. A symptom of 
cough push is positive. On the left, a moderate fluid 
accumulation in membranes of the left testicle is palpable 
(volume decreases with compression). There is no hernial 
protrusion on the right; the external ring of the inguinal 
canal is not extended. Postoperative scars on the anterior 
abdominal wall are normotrophic, pale, there is no 
inflammation. 
 
Intraoperatively: The front wall of inguinal canal was 
exposed and opened by skin incision in layers in the left 
inguinal region at the projection of inguinal canal. As soon 
as the spermatic cord did separated, surgeons 
immediately paid attention to the fatty tissue in the 
spermatic cord resemble the large omentum. During 
mobilization of the spermatic cord, a rough cicatricial-
adhesive process was revealed in the internal inguinal 
ring. When the adipose tissue was separated, a strand of 

large omentum about 10x15 cm in size was found; it was 
fused to the peritoneum by circular cicatricial bands in 
the projection of internal inguinal ring (Figures 8 & 9). 
Elements of the spermatic cord (spermatic cord and 
testicular vessels) were separated. Resection of the 
greater omentum was made within the margins of free 
tissues (a resected part was sent for histological 
examination), the remaining part was placed back into the 
abdominal cavity. A purse string was put on the 
peritoneum of internal inguinal ring. A “window” was 
made in testicular membranes, and clear liquid of about 
3.0 ml was obtained; the testicle was put into the scrotum. 
Hemostasis during surgery. Plasty of the inguinal canal by 
Martynov, sutures in layers, iodine, aseptic adhesive 
bandage. 
 

 

 

Figure 8: Intraoperative photo. On photo - spermatic 
cord. 

 
 

 

Figure 9: Intraoperative photo. 1- Hernial sac, 2 - A 
strand of the omentum. 
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Stitches were removed on the 7th day after the 
surgery; the wound healed by primary intention. 
Sonographic control examination of the scrotum 
performed on the 7th day after the surgery revealed no 
complications. The child was discharged home in a 
satisfactory state. 

 
Catamnesis of the patient from the second observation 

in 2 years 6 months after the surgical treatment: clinically, 
external genitalia are of male- type form, regular, testicles 
in the scrotum. Postoperative scars normotrophic, no 
inflammation. Sonographic examination of the scrotum 
revealed no pathology. 

 
The relapse of the disease in this patient, to our mind, 

was caused by purulent-inflammatory complications. 
 

Discussion and Conclusion 

Obliteration of the peritoneal vaginal process is one of 
the most frequent reasons for hospitalizing pediatric 
patients to have a planned surgery. Despite of the 
developments in modern surgery and in laparoscopic 
techniques for treating the discussed pathology, 
postoperative complications and relapses are still occur in 
surgical practice. 

 
In the presented clinical observations, postoperative 

complications and relapses after primary surgical 
interventions, in our opinion, were most likely due to the 
fact that the testicle in the scrotum was not fixed, the 
vaginal process of the peritoneum was not carefully 
isolated to its base, the outer ring of the inguinal canal 
was not narrowed when it expanded. The testicle could 
have caught up with the scars. In the second clinical 
observation, the relapse was associated with purulent - 
inflammatory complications. 

 
The analysis performed has shown that the main 

requirement for the prevention of relapses and 
complications is to strictly follow the existing surgical 
protocols both for traditional surgical interventions and 
for laparoscopic ones.  
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