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ABSTRACT

Objective: To clarify the role of peritoneography in assessing the patency of processus vaginalis (PV) in pediatric patients
diagnosed with cryptorchidism.
Materials and Methods: We designed a prospective clinical trial to evaluate the patency of PV in boys presenting
cryptorchidism. Herniography was performed in 310 prepubertal boys. Data about the morphology of PV was compared
with operative findings in those surgically treated patients. Retractile and ectopic testes were excluded from the study.
Results: Of the 376 undescended testes (310 patients), 281 cases were associated with an obliterated PV. Herniography
revealed 95 cases of open PV in cryptorchid boys. The 244 normally descended testes had associated patent processus
vaginalis in only 31 cases.
Conclusions: Herniography is the most relevant procedure for accurate diagnosis of persistent PV. The persistence of PV
was significantly more frequent when the position of the testes is more cranial. The incidence of an open PV decreases
with age.
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INTRODUCTION

Cryptorchidism is one of the most frequent
congenital anomalies in boys. Incidence ranges from
2 to 5% in full-term births reaching 30% in premature
infants (1, 2). Data about the prevalence of persistent
processus vaginalis in cryptorchidism is controversial.
Reported prevalence varies from 2 to 98% depending
on the author. The vast majority of published studies
provide insufficient data to allow comparison (1-5).

In our study, we investigate the patency of
PV in cryptorchidism. We carried out a blind,

controlled, prospective clinical trial in which all patients
underwent inguinal herniography (6). The present work
focuses on patency of the processus vaginalis (PPV)
in cryptorchidism and investigates relationships with
age, position of the testis and type of cryptorchidism.

MATERIALS AND METHODS

We performed a blind, controlled, prospective
clinical trial with pediatric patients diagnosed as having
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cryptorchidism. The study involved a total of 310 boys
(376 testes), aged between 8 months and 11.5 years
(mean 5.72 years) – 66 with bilateral cryptorchidism
and 244 with unilateral cryptorchidism (153 on the
right side, 91 on the left side). Only patients with no
clinical evidence of hernia/hydrocele or other
associated pathology were included in the study. None
of the patients had previously undergone hormonal
treatment or surgery in the inguinoscrotal region.

The patients were classified into three age
groups: less than 2 years of age (40 boys with 48
undescended testes), 2 – 6 years of age (132 boys
with 158 undescended testes), and 6 – 12 years of
age (138 boys with 170 undescended testes).

The testis position was defined as non-
palpable, inguinal, external inguinal ring, scrotal
entrance, high scrotal, or scrotal (normal), in view of
the most caudal position obtainable by physical
examination. Special care was taken to exclude
patients with retractile or ectopic testes from the study.
All patients were examined independently by the first
two authors and any discrepancies were resolved by
consensus.

Before treatment with human chorionic
gonadotrophin, a peritoneogram was obtained in all
patients using the procedure described by Oh et al.
(7). Briefly, contrast material (dose in accordance with
patient weight) was injected into the abdominal cavity
via a 22G needle inserted along the midline at 2 to 3
cm below the umbilical fold. After 10 min, when the
inguinal peritoneal margin had been adequately
delineated, anteroposterior radiography of the lower
abdomen and upper thighs was obtained.

The peritoneogram is considered valid when
the contrast medium delineates the peritoneal cavity
medially and laterally to the inferior epigastric vessels,
seen as a bilateral notch at the lower limit of the
contrast line. The existence of a hernia or open PV
can be ruled out when there is no evidence of fissures
or irregularities in the peritoneum medial or lateral to
the epigastric notch, and no evidence of contrast below
the peritoneum (Figure-1). An open processus
vaginalis is visible as evaginations of the peritoneum,
beginning from lateral to inferior epigastric vessels at
the level of the internal inguinal orifice and running
obliquely and medially along the inguinal canal to the

outer inguinal orifice, and then continuing in the caudal-
ventral direction and in some cases extending into the
scrotum (Figure-2). The processus vaginalis may be
fully or only partially obliterated. If the open section
is less than 2 cm long, the peritoneogram is considered
normal.

Six complications (0.51%) were noticed: one
case of intestinal puncture resolved spontaneously, one
contrast reaction needed corticoid therapy and there
were four cases of peritoneal irritations. The
peritoneogram obtained was valid in all cases.

This study was approved by the Ethical
Committee of the Pediatrics Department of our
hospital, and informed parental consent was obtained
in all cases.

Figure 1 – Peritoneography. After intraperitoneal injection of
contrast medium, anteroposterior pelvis X-ray shows no evidence
of fissures or irregularities in the peritoneum medial or lateral to
the epigastric notch (arrow), and no evidence of the presence of
contrast medium below the peritoneum.
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Categorical variables were expressed as the
percentage of occurrence with a confidence interval
(CI) of 95% and continuous variables as the median.
All statistical tests were two-tailed with p value <

0.05 denoting significance. For assessing baseline
characteristics, categorical variables between groups
were compared using the chi-squared test. The
Statistical Package for Social Sciences (SPSS® 11.0)
was employed for data analysis.

RESULTS

We detected 95 patent processus vaginalis
(PPV) associated with the 376 undescended testes
(25.3%) and 31 PPV associated with the 244 normally
descended testes (12.7%). This difference in
prevalence was statistically significant (p = 0.0001).
Prevalence in the 0- to 2-year age group was
significantly higher (p < 0.05) than in the 2- to 6-year
age group. Prevalence in the 2 – 6 year age group
was also significantly higher that in the 6 – 12 year
age group (p < 0.05) (Table-1).

Morphological study indicated that the PPV
associated with the undescended testes was open
along their length and underdeveloped, never reaching
the bottom of the scrotum.

PPV associated with undescended testes is
shown in Table-2. Non-palpable testes and testes
located in the inguinal region or external inguinal ring
were associated with PPV in similar proportion (73/
195, mean 37.4%). The percentage is significantly
higher (p = 0.0001) for testes located at the scrotal
entrance (19/117, 16.2%), and for those located in
high scrotal position (3/64, 4.7% with a p value 0.0230).
Analysis of the data following cross-classification by
testis position and patient age indicates a significant
prevalence of PPV between groups except for the

Figure 2 – Herniography of cryptorchid testis. After intraperitoneal
injection of contrast medium, anteroposterior pelvis X-rays show
an open peritoneal sac on the right side with descended testis and
an open peritoneal sac on the left side with undescended testis.

Table 1 – Patency of the processus vaginalis in descended and undescended testis related with age groups, N of PPV /
N of testes (%).

Patients’ Age Undescended Testis Descended Testis p Value

< 2 years 68.7 % 31.2 % p = 0.001
2-6 years 27.2 % 16 % p = 0.0336
> 6 years 11.2 % 3.8 % p = 0.0304
Total 25.3 % 12.7 % p = 0.0001

PPV = patent processus vaginalis.
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non-palpable and high scrotal located testis.
Considering differences in patient age and testis
position (by chi-squared test of a three-dimensional
table), we did not observe any statistically significant
difference in the prevalence of PPV between
unilaterally and bilaterally cryptorchidism, nor between
right side and left side cryptorchidism.

COMMENTS

Previously published reports of the prevalence
of PPV in cryptorchidism have been based on surgical
findings. Only a few papers referred data obtained
by diagnostic image procedures. Research articles,
monographs and textbooks show a highly variable,
surgically determined estimation of the prevalence of
PPV ranging from 2 to 98%. In some reports,
prevalence is described with imprecise terms like “in
most cases”, “commonly”, or “in practically all
cryptorchid testes” (1-5). Data presented in these
papers are based on previous authors’ findings, and
in a few cases are cited erroneously. It seems that
existing reported data are simply repeated without
critical review. Furthermore, most studies do not
include sufficiently detailed patient data.

Nevertheless, valuable conclusions can be
drawn from some studies. One controlled double-blind
clinical trial reported a surgically determined PPV
prevalence of 23% in a group of cryptorchid patients

aged 5 – 12 years without clinical hernia or hydrocele
or other associated pathology (8). A prospective study
of hormonal therapy in cryptorchidism reported a
surgical diagnosed PPV prevalence of 65% in a group
of boys aged 1 – 8 years (mean 4 years), but the
authors do not clarify if patients with other (inguinal)
pathologies were excluded from the study (9). The
prospective study of Adamsen et al. considered a
group of boys aged 4 – 9 years (excluding those with
clinical hernia and hydrocele), and found a surgically
PPV prevalence of 77% (10). Another prospective
clinical trial published in 1987 considered a group of
patients aged 1 – 12 years, again with exclusion of
patients with hernia or other pathologies, and found a
surgically determined PPV prevalence of 71%. This
study reported data on the width of the PPV, and
suggested that the prevalence of PPV is related to
the surgical location of the testis (11). In the previously
reported papers, all of the patients had undergone
previous hormone treatment. In a retrospective study,
different authors reported a surgically determined
PPV prevalence of 55% in a group of 2 – 19 year old
boys (mean 8.9 years) with acquired cryptorchidism
(12). Another retrospective published study reported
surgical findings of PPV in 23% of boys over 5 years
of age with late-presenting acquired calescent versus
84% in children aged less than 5 years of age with
early-presenting maldescent (overall prevalence 50%)
(13). Similar results were obtained by other authors
who found a prevalence of surgically determined PPV

Table 2  – Incidence of PPV related to testis location and age group. Values are shown in percentages. Number of
undescended testes associated with PPV / Total number of undescended testes.

Testis Location                   Patients’ Age (years)
< 2 2 - 6 > 6 Total

Nonpalpable 50.0% 40.0% 35.75% 41.23%
Inguinal 83.3% 44.45% 15.9% 34.9%
External inguinal ring 81.8% 46.6% 08.7% 36.7%
Pubic 63.6% 18.25% 03.9% 16.2%
High scrotal - - 07.9% 04.7%

Total 48 / 33 158 / 43 170 / 19 376 / 95
68.8% 27.2% 11.2% 25.3%

PPV = patent processus vaginalis.
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of 28% in patients with acquired maldescent versus
100% in patients with early-presenting maldescent
(14). Cendron et al. found that the prevalence of PPV
during surgery was 87% for unilateral undescended
testes versus 71% for bilateral undescended testes in
cryptorchid boys aged 1 – 9 years (15). Favorito et
al. found a surgical prevalence of PPV of 57.6% in a
group of 102 patients (137 testes) aged between 1
and 33 years of age (mean 10.3). There was no
difference reported in the frequency of PPV between
the age groups (16). A very interesting paper focusing
on the role of PV in cryptorchidism reported a
surgically determined PPV prevalence of 31% in a
group of patients who had not responded to hormone
treatment versus 56% in patients who had not received
such treatment before surgery (17).

The disparity in percentages of PPV
prevalence in previous published data may also be
due to differences in sample characteristics, study
design or in the surgeon’s subjective assessment of
intraoperative PV morphology.

Based on these studies, we feel that
preoperative assessment of PPV is essential for
validation of surgical findings. Patency of the vaginal
process could be defined using Magnetic Resonance
Imaging or ultrasound scan, but the most reliable non-
surgical method for the detection of PPV is positive
contrast peritoneography (herniography).
Peritoneography is a valid diagnostic procedure, which
shows a sensitivity and specificity close to 100%
without false positives and few false negatives (18-
21). Two studies showed an accurate diagnosis of
PPV based on peritoneography findings in 94% of
the patients (22, 23).

The incidence of PPV in undescended testes
is twice that of the normal descended testes. In the
undescended testis, the patency of the processus
vaginalis is related to both age and testis position. In
patients aged less than 2 years, PPV prevalence was
about 70%. This percentage dropped dramatically to
27.2% in patients aged 2 – 6 years and to 11.2% in
patients aged 6 – 12 years. Undescended testes
located cranial to the external inguinal ring were
associated with PPV significantly more frequently than
undescended testes located more caudally. There was
no difference in the frequency of the PPV between

unilateral or bilateral cryptorchidism, or between right
or left side cryptorchidism.

The prevalence of surgically-determined PPV
is evidently expected to be lower in patients
undergoing primary surgery than in patients undergoing
surgery after failure of hormone treatment, since
hormone treatment cannot be effective when the
processus vaginalis is patent (6, 10, 11, 17, 22). We
think that hormone therapy would be useful in avoiding
surgery in a group of cryptorchid patients with PV
obliterated. Our study showed that the prevalence of
PPV demonstrated after orchidopexy in 186 patients
who did not respond to hormone treatment was
41.0%. In the same group of patients, prevalence of
PPV diagnosed by peritoneography was 23.5%. There
was excellent concordance (kappa = 0.90, 95%
confidence interval 0.83 - 0.96, p < 0.00005) between
the PV characteristics obtained by herniography and
the surgical findings reported after orchidopexy (23).

We can conclude that the incidence of PPV
in cryptorchid boys is clearly influenced by testicular
location and patients’ age.
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