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A successful operative treatment of undescended testis has always been defined as a comparable scrotal position 
of the testis with no evidence of atrophic changes. The most important determinants for this are the type of 
undescended testis i.e. palpable and non-palpable and the timing of surgery. The ultimate goal of orchiopexy is to 
preserve its spermatogenic potential. However, that can only be ascertained at a later age. Therefore, early assessment 
of the procedure has been suggested by some radiological features. We undertook this study to evaluate these blood 
flow parameters.

The authors declare they have no conflict of interest.
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Background and Introduction
The incidence of undescended testis (UDT) at birth ar-

rays from 1% to 9% and out of which mostly descend 
 during the first half year of life. The prevalence is reported 
to be around 1% among boys at one year of age. The size 
and volume of the testis shows great relation with future 

testicular function and semen profile, since 80–90% of the 
testis is formed from seminiferous tubules. Thus, precise 
assessment of the volume of the testis and its blood flow 
parameters is fundamental for estimating the growth of 
testis and projecting future fertility [4]. In this study we 
assessed the relationship between testicular volume and 
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its relation with different blood flow parameters in the 
preoperative and early postoperative period [3].

Objective: to do prospective case control study in 
children who underwent or orchiopexy for undescended 
testes.

Materials and methods
We did a prospective case control study in children 

who underwent unilateral or bilateral orchiopexy for 
undescended testes at Department of Pediatric Surgery, 
J. N. Medical College, AMU, Aligarh between November 
2017 and January 2020. Patients’ clinical features, associ-
ated diseases, laterality of the disease, age of orchiopexy, 
pre- and postoperative scrotal echo findings were noted. 
Comparative studies were done with patients of same 
age group, who came to our hospital any other com-
plaints unrelated to testes. Approval from Institutional 
Ethics committee was obtained. Patients who did not 
undergo orchiopexy as per our protocol were excluded 
from the study. A total of 25 patients were studied. The 
preoperative radiologic evaluation was done by one ra-
diologist in all cases. Ultrasonography was done using 
Toshiba Istyle Aplio XG/Seimens Acuson machine. Both 
low (3–5 Mega Hz) and high frequency (7–12 Mega Hz) 
probe was used. Colour Doppler evaluation was done 
using the same machine. The testis was measured in 
three dimensions (length, breadth and anteroposterior 
diameter). The volume hence calculated was multiplied 
by 0.52 to get the final volume. The colour Doppler of the 
intratesticular artery was done to evaluate the Peak sys-
tolic velocity (PSV), end diastolic velocity (EDV) and 
resistive index (RI).

The operative procedure was standard open orchio-
pexy performed by one pediatric surgeon. All the clini-
cal and sonographic data were compiled and were sub-

jected to statistical analysis using SPSS statistical 
software version 20. Statistical comparison was per-
formed using Paired T-test in preoperative and postop-
erative findings in cases and unpaired T-test between 
cases and controls. The results were expressed in p-va-
lues. Any value (p<0.05) was taken as significant.

Results
The age of the patients in this study ranged from 

10 months to 14 years. The maximum numbers (40%) of 
patients were ≤4 years. In our study there was equal pro-
portion of right and left UDT (44%) and only 12% bila-
teral UDT. In six cases (24%) the testes was not palpable 
clinically but it was detectable on ultrasonography. Most 
of the undescended testis were located in the inguinal 
canal (44%) and superficial inguinal pouch (36%). How-
ever in 4 cases the testis was at deep ring (16%) and in 
one patient it was intra-abdominal (4%).

The mean preoperative testicular volume on ultraso-
nography ranged form 0.55±0.13 to 2.22±0.64 ml. While 
the range of postoperative (6 months) volume was 
0.60±0.18 to 2.20±0.47 ml. Table 1 shows the compari-
son of testicular volume in preoperative and period 
and6 months postoperatively. From table 1 we can see 
that there increase in testicular volume in postoperative 
is significant in children of age group 8 to 12 years. On 
comparing with age-matched controls, there was no sig-
nificant difference in the postoperative testicular volume 
(6  months postoperative) and the volume of age-
matched testes in all the age groups (table 2).

After postoperatively 6 months this PSV value de-
creases showing successful orchiopexy. In all age groups 
the PSV decreases postoperatively and the difference was 
not statistically significant (table 3, 4). Postoperatively 
fall in peak systolic velocity was noted with steeper de-

Table 1
Mean preoperative and postoperative testicular volume
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Table 2
Mean testicular volume in postoperative period with age-matched controls
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cline in 4–8 and 8–12 age groups at 3 months. At 
6 months postoperatively, further decline in peak sys-
tolic velocity below controls was associated with heter-
ogenous irregular appearance of testis on sonography.

The preoperative EDV of UDT becomes undetectable 
in postoperative period. Also controls the End-diastolic 
velocity was not detected. In the preoperative period, the 
UDT group demonstrated slightly detectable velocity 
which may be due to hyperaemia and increased vascu-
larity (table 3, 4). No End diastolic flow was noted in 
either cases or controls till 8 years of age. Hence the re-
sultant Resistive index remained 1 pre- and post-
operatively (diastolic flow only detectable with our scan-
ners once testicular volume reaches about 4 ml). In 
preoperative period RI of UDT <1 but after orchiopexy 
it becomes 1 because EDV was not detected.

Discussion
The testis receives is supplied by Internal spermatic 

arteries through the spermatic cord. The testis requires 
a constant blood supply for its proper function and sper-
matogenesis. A decrease in the blood supply leads to 
small testis due to ischaemia and damage and inade-
quate spermatogenesis [1,13]. The problem of unde-
scended testis and its management is of considerable 
surgical importance, from the point of view of the psy-
chological wellbeing to protection and preservation of 
spermatogenic potential and hence fertility and preven-
tion and treatment of its complications [5,12,14]. The 
details regarding the relationship of blood flow to testis 
and its effect on spermatogenesis has still not been com-
pletely explained [15]. Some authors have shown that 
tissue in arteries supplying the testis have receptors for 

the androgens and that the endothelial layer of these ar-
teries are of increased size [7,10]. Therefore, there is al-
ways a need to evaluate the consequences of orchiopexy 
performed for undescended testes in children. Accurate 
measurement of testicular volume and blood flow pa-
rameters can be one such assessment tools.

In our study, there was no significant volume diffe-
rence between the UDT and the age matched testis in all 
age groups. A study by Gill et al suggested that it is only 
after two years of a age, the difference in the volume of 
an undescended and descended testes becomes apparent 
[8]. However in our study we found that the volume of 
undescended testis did not change with age from birth 
till 5 years of age. The volume increases after 6 months 
as the collaterals develop and as a result testicular and 
paratesticular tissue develops. After surgery the volume 
increases but is not as par with control testis. This is may 
be due to vascularity compromise, excessive tissue hand-
ling. In all the groups there is increment in the testicular 
volume after orchiopexy except in >12 years age group 
where there is decrease in the volume even after orchio-
pexy. In a study by S.O. Kim et al, it was suggested that 
results of orchipexy in the form of increase in testicular 
volume is noted only after two years of surgery and that 
if the surgery is performed within 2 years of birth [11]. 
The peak systolic velocity (PSV) in UDT group is in-
creased before orchiopexy in all age group as compared 
with the contralateral and age matched group. At 
3 months of orchiopexy the vascularity still remains 
increased and gradually decreases towards normalcy at 
6 months of surgery. The End Diastolic velocity was not 
detected in <4  and 4.1–8  years age groups with 
means testicular volume of about 0.55±0.13 cc and 

Table 3
Blood flow parameters in preoperative and postoperative period
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Table 4
Blood flow parameters in postoperative period and age-matched controls
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0.69±0.19 cc after that it become detectable but slight 
vascularity was detected in UDT group preoperatively 
because of hyperemia.

The resistive index remains 1 as long as the EDV was 
not detected. In successful orchiopexy its value is around 
1 till 8 years of age. As the age increases its value decreases. 
The role of resistive index values in predicting other tes-
ticular inflammatory diseases has also been suggested by 
some authors [9]. A higher resistive index and a higher 
value of peak systolic velocity (PSV) have been found to 
be correlated with poor sperm count and inversely associ-
ated with the spermatogenesis [5,2,17]. Pinggera et al re-
ported that an RI value of more than 0.6 is correlated with 
pathological sperm count [16]. Besides blood flow para-
meters being noninvasive method to assess testicular 
blood vessels, they are reliable method of gauging the 
blood flow to testes and, as suggested by our study and 
other studies, provides conformable results.

Conclusions
To conclude, the morphological changes such as size 

and volume can be measured easily and the volume of 
UDT is significantly lesser than that of normally located 
testis in all age subgroups and that the growth pattern is 
slow up to 8 years. After the follow up for 6 months after 
orchiopexy, the UDT group shows a rapid catch up 
growth in up to 8 years group but this trend is not seen 
in more than 12 years group. On Color Doppler evalua-
tion PSV shows an increasing trend in all the age group 
with increasing age.
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