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Abstract: Objective: To develop a scrotum belt for supportive care of patients with hydrocele, and to evaluate its ap-
plication in a clinical trial. Methods: A scrotum belt was developed based on a comprehensive literature review and
expert consultations. Sixty patients who underwent surgery for hydrocele were randomly divided into experimental
and control groups (N=30 for both). Patients in the experimental group used the scrotum belt and those in the con-
trol group used sandbag to elevate the scrotum. The regression of hydrocele and the degree of comfort experienced
by patients in the two groups were compared. Results: One week after the operation, the average size of scrotum in
the experimental group was significantly smaller than that in the control group (22.5+1.24 cm and 23.55+£0.89 cm,
respectively, t=-3.75, P<0.01). In the experimental group, the use of scrotum belt was rated as markedly effective
or effective in 25 (83.3%) of patients, in accordance to the standard criteria for classification of curative effect. In
the control group, the curative effect was rated as ineffective in 15 (50%) patients. The comfort score in the experi-
mental group was significantly higher than that in the control group (t=9.774, P<0.01). Conclusion: The scrotum belt
designed and tested as part of this study promoted postoperative regression of scrotum after surgery for hydrocele,
and improved comfort level of patients. Use of the belt in clinical settings could benefit patients with hydrocele.
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Introduction

Hydrocele refers to accumulation of clear fluid
in the tunica vaginalis, which is a common con-
dition characterized by painless enlargement of
the scrotum on the affected side. Systemic and
local causes of scrotal edema include filariasis,
cirrhosis of the liver, epididymitis, post-varico-
celectomy, testis hydrocele of tunica vaginalis,
and epididymal or scrotal masses [1-4], which
contribute to its high incidence.

Hydrocoele typically develops in adulthood,
particularly in the elderly population in coun-
tries with a hot climate. For example, 283 out of
1731 Brazilian men aged >40 years who under-
went screening for prostate cancer were found
to have hydrocele [5]. The prevalence of hydro-
cele in China is relatively low. In a study con-
ducted between 1984 and 1988 across 252
villages in China, 298 out of a total of 1,038
patients with filariasis were found to have
hydrocele [6]. In a survey of 5172 randomly
sampled male adolescents in China, the preva-

lence rate of hydrocele was found to be 0.87%
[7]. Despite the relatively low disease burden of
hydrocele in China, the condition still merits our
attention due to the large population base and
the suffering associated with hydrocele.

Most hydroceles that appear in the first year of
life tend to resolve spontaneously in the
absence of any treatment. However, surgical
intervention is required for hydroceles that per-
sist after the first year, and for those that occur
later in life. Although surgical treatment is
effective and is associated with satisfactory
long-term results [8], it may cause complica-
tions, such as scrotal hematoma, edema, and
wound infection, due to the abundant blood
supply and distensibility of the scrotal sac.

Therefore, appropriate supportive care for relief
of edema and pain is an important element in
the management of these patients. The tradi-
tional nursing measures for relief of scrotal
edema have included use of cotton, sandbag or
clothing beneath the scrotum, so as to lift the
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Figure 1. The partly display of the belt. Due to its nov-
el design and clinical application, the manufactured
scrotum belt has received a Patent Certificate of a
New and Practical Model issued by the state intel-
lectual property office.

scrotum and promote circulation of blood and
lymph, and to alleviate the local swelling and
pain. However, due diligence is required for this
measure as inappropriate use may affect heat
dissipation, raise local temperature, aggravate
patient discomfort and delay recovery.

In order to reduce the risk of complications, to
shorten the length of hospital stay, and to
improve patient satisfaction, we developed a
scrotum belt based on a review of literature
and expert opinion and tested the same in a
clinical setting.

Materials and methods
Research group

A multi-disciplinary R&D team which comprised
of the chief physician of Urology, a stomal ther-
apist, 2 specialist nurses, 2 senior nurses, 1
development engineer, and a urology care
expert were invited.

Development of the scrotum belt

A comprehensive review of articles published
over the past decade was performed on Wan-
fang, CNKI and Pubmed databases and the evi-
dence collated and analyzed. Subsequent to
this, a brainstorming session was conducted in
which nine clinical nurses with more than 3
years of experience, each, in urology, envis-
aged practical problems encountered during
nursing care and compiled them on a piece of
paper. Later, all members of the team dis-
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cussed and designed a prototype scrotum belt
based on the preliminary data collected and
the outcomes of the brainstorming sessions.
The prototype of the belt was designed after
discussions, analysis, and evaluation, on the
basis of previous research.

The scrotum belt was modified four times by
the research group, and eventually a prototype
scrotum holder was designed with due consid-
eration of the practical aspects of its use and
safety. The material of scrotum belt was bio-
compatible, soft, safe, convenient to use, and
adhered to the principles of mechanics.

Production and application of scrotum belt

We contacted a specialized medical material
manufacturer to produce the scrotum belt. The
belt comprised of one main belt and four fixing
bands at the four corners of the main belt. The
width of the main belt was 12-15 cm, and the
length was >20 cm; the main belt with the back
button is provided at the four corners; fixing
bands were used as retractable elastic belts
(length 260 cm, width =5 cm), which had a but-
ton hole at its end. The scrotum belt was adjust-
able according to the thigh circumference. The
thighs provide fixed support for the scrotum,
which serves to prop up the scrotum naturally.
Due to patent restrictions in China, the design
of the belt is not fully displayed. The main raw
material of the belt was cotton. A related pic-
ture is shown in Figure 1.

Clinical investigation

Sixty patients with hydrocele who visited
Urology Department at the Gongli Hospital
Affiliated to the Second Military Medical Uni-
versity, between November 2012 and June
2015, were eligible for inclusion in this study.
Random number table was used to assign
patients to the experimental or control group
(N=30 for each).

Inclusion criteria

(1) Patients who underwent scrotal surgery for
hydrocele of tunica vaginalis, epididymal cyst
and prostate cancer during the study reference
period; (2) Age >14 years; (3) Patients hospital-
ized for treatment; (4) Normal ability to commu-
nicate; (5) Written informed consent obtained
from the patient.
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Table 1. Regression of hydrocele by study group

Survey on degree of comfort

Group Mean (cm) Std. Error SD tvalue P The desr £ patient comfort after
Experimental group ~ 22.5 022 124 375 <0.01 € degree of patient comiort aite

use of the scrotal belt was assessed
Control group 23.55 0.16 0.89

SD, standard deviation.

Exclusion criteria

Patients with the following disorders were ex-
cluded: (1) Hypoproteinemia; (2) Scrotal tumor;
(3) Tuberculosis; (4) Edema caused by acute
scrotal skin infection; (5) Congenital disease.

Interventions

All subjects underwent surgical treatment for
the underlying condition (vaginal resection or
tumor resection). After surgery, scrotum belt
was used by patients in the experimental group,
while patients in the control group used a sand-
bag to elevate the scrotum. Patients in both
groups had access to a specially-assigned res-
earcher to address any problems during the
study, to periodically document the patient’s
condition and to conduct health education per-
taining to the use of scrotum belt. This helped
ensure proper compliance to treatment.

The chief complaints of the patient were record-
ed along with any changes in edema. In addi-
tion, the size of scrotum was measured with a
tape and local signs were also recorded.

The participants were followed-up after dis-
charge from the hospital and the regression of
scrotal edema was assessed and recorded.

Degree of regression of hydrocele

Regression in the size of hydrocele was asse-
ssed one week after the operation. In order to
ensure the accuracy of the evaluation, two
researchers conducted the measurements
independently, and the average value of the
two measurements was recorded. The criteria
used for evaluation were: resolution of local
edema and restoration of scrotal size to normal
at 1 week was considered markedly effective;
reduction in the size of scrotum to more than
half of the original size was considered as
effective; scrotal size more than half of the
immediate postoperative size was considered
as ineffective.
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by means of a questionnaire survey.
The questions pertained to general
information and information on vari-
ous variables used in the Comfort Status Scale.
We used the simplified Comfort Status Scale
(general comfort questionnaire, GCQ) devel-
oped by Kolcaba, which has been shown to
have a good reliability (Cronbach’s alpha =0.96)
[9]. The content validity index (CVI) of the instru-
ment is 0.86.

The scale has 30 items, which include five
physiological items, ten psychological items,
eight social and cultural items and seven envi-
ronmental items. Each variable was scored by
the participants using a Likert Scale (1-4
points); a score of 1 implied ‘strongly agree’
and a score of 4 implied ‘strongly disagree’. The
lowest possible total score was 30, while the
highest possible score was 120. The higher the
score, the higher was the comfort level as per-
ceived bythe patients. Between-group differ-
ences with respect to the degree of comfort
were assessed three days after the operation.

Ethics statement

The study was funded by Health Science and
Technology project of the Health and family
planning commission, Pudong New Area,
Shanghai (ID: PW2011A-8). The study was
approved by the Ethics committee at the Gongli
Hospital Affiliated to the Second Military
Medical University. Written informed consent
was obtained from all participants prior to their
enrolment in the study.

Statistical methods

The non parametric Mann-Whitney test was
used to assess the between-group differences
with respect to qualitative data (assignment:
ineffective =0, effective =1, markedly effective
=2). Quantitative data are expressed as mean
+ standard deviation and the between-group
differences were assessed using the indepen-
dent sample t test. P<0.05 was considered
statistically significant. All analyses were per-
formed with SPSS16.0 statistical software
(IBM, United States).
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Table 2. Regression of hydrocele by study group

after surgery) by the

person responsible for

Marked| . ) Average
Group effectivg Effective Invalid Total anlf zvalue P administration of ques-
Experimental group 7 18 5 30 3725 -3.357 0.001 lt'on’:a';es- The Cme%rt
Control group 0 15 15 30 23.75 evel of patients in the

Table 3. Comparison of the degree of patient comfort between the two

experimental group was
significantly higher than
that in the control group

groups (P<0.05) (Table 3).
Group N Comfort Standard SD t value p Discussion

score Error
Experimental group 30 89.73+11.8 2.16 11.8 9.774 <0.001 Hydrocele has both ph-
Control group 30 66.23+5.8 1.05 5.75 ysical and psychologi-

SD, standard deviation.

Results
Basic information

Mean age of patients in the experimental and
control groups was 61.3 years (range 41-79)
and 59.5 years (range 31-79), respectively.
There were no significant between-group differ-
ences with respect to age and education level
(P>0.05). Preoperative size of the scrotum in
the experimental and control groups was
27.95+1.20 cm and 28.15+1.08 cm, respec-
tively. There was no significant between-group
difference in this respect (t=-3.7509, P=0.502).

Degree of regression of hydrocele

One week after the operation, mean size of
scrotum in the experimental and control groups
was 22.5+1.24 cm and 23.55+0.89 cm, res-
pectively; the between-group difference was
statistically significant as assessed by t test
(Table 1). Based on the criteria for classifica-
tion of curative effect, use of scrotal belt was
rated as either markedly effective or effective
for 25 patients in the experimental group, whi-
ch corresponded to an 83.3% curative effect.
However, the curative effect was rated invalid
in 25 patients (50%) in the control group. The
between-group difference with respect to cura-
tive effect was statistically significant as ass-
essed by the Mann Whitney test. The results
indicate that scrotum belt effectively relieved
scrotal edema associated with hydrocele (Table
2).

Degree of comfort

The GCQ scale was used to assess postopera-
tive pain and activity level of the patient (3 days
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cal impact on the afflict-
ed individual [10, 11].
Concerns related to em-
ployment and marriage among young and mid-
dle-aged patients may induce depression,
uncertainty about their future and affect their
social well-being. In addition, elderly patients
who have more conservative attitudes may not
be willing to allow scrotal nursing care.

In clinical practice, nursing staff by virtue of
their direct interaction with patients have a bet-
ter understanding of the physiological and psy-
chological needs of these patients. Therefore,
inputs from nurses and clinicians can help
improve appliances/aids. Furthermore, alth-
ough the usual nursing aids such as cotton or
sandbag have a certain effect on regression of
hydrocele, these have their limitations and
shortcomings. Therefore, nursing care appli-
ances which can effectively reduce the hydro-
cele and alleviate patient discomfort, are a
longstanding need of patients.

As compared to the other scrotal support devic-
es, the scrotal belt used in this study was found
to have some advantages. Firstly, the material
used is soft, permeable to air and does not
induce skin irritation. Secondly, the fixation of
the belt is simple and effective; the main belt
effectively secures the scrotum and prevents it
from slipping out during movement or change in
the position or posture of the body. Finally, it
minimizes the risk of pressure ulcers. Severe
swelling and inflammation of scrotum renders
the scrotal skin more vulnerable. Therefore,
elevation of scrotum helps improve blood circu-
lation, hastens the resolution of edema and
helps avoid complications.

The present study has some limitations. For
example, information bias, as a result of imple-
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mentation of different interventions may affect
outcomes. However, we conducted a standard-
ized training to minimize the effect of bias.

We found that compliance to treatment and the
confidence of patients can be improved by tak-
ing cognizance of the psychological state of the
patient and with appropriate psychological
care. At the same time, use of this type of scro-
tum belt can promote regression of scrotum
after surgery for hydrocele, and improve patient
comfort, with a certain degree of social promo-
tion and clinical application.
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