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Background: Ultrasound-guided anhydrous ethanol sclerotherapy (UGAES) is an effective treatment
option for ovarian endometrioma-related pain and infertility. However, its use is limited by the fact that
alcohol can sometimes cause unbearable abdominal pain. This study aimed to use different concentrations of
lidocaine solution for cystic cavity flushing to assess its pain-relieving effect, and to investigate its effect on
treatment efficacy and the degree of improvement in clinical symptoms.

Methods: This retrospective cohort study included 90 patients who underwent UGAES of ovarian
endometriosis cysts from January 2022 to June 2024 at Zhejiang Hospital. The patients were allocated to the
lidocaine group (comprising 61 patients) and the non-lidocaine group (comprising 29 patients) based on the
use of lidocaine. The lidocaine group was further subdivided into four subgroups of 0.25%, 0.33%, 0.50%,
and 1.00% depending on the concentration of lidocaine. Intraoperative pain scores (IPSs) were assessed by
visual analogue scoring. At the three-month follow-up, the degree of improvement in clinical symptoms was
assessed using the Clinical Symptom Scores (CSSs), and efficacy was assessed by repeat ultrasonography to
calculate the cyst volume reduction ratio (VRR).

Results: A total of 90 cysts were collected from 90 patients (mean age: 29.50+6.58 years; range,
18-47 years). The patients in the lidocaine group had significantly lower IPSs than those in the non-
lidocaine group [2 (IQR, 2, 3) vs. 4 IQR, 3, 5), P<0.001]. At the three-month follow-up, the lidocaine group
and the non-lidocaine group both had effective rates of 100%, and cure rates of 62.3% (lidocaine group) and
51.7% (non-lidocaine group), respectively, but the difference was not statistically significant (P>0.05). Nor
were any statistically significant differences found between the patients’ IPSs, CSSs, and cyst VRR in the
lidocaine subgroup analysis (P>0.05).

Conclusions: The use of lidocaine in the intracavitary irrigation of cysts effectively reduces patients’
intraoperative pain during UGAES. Different dilution concentrations of lidocaine did not have a significant
effect on the therapeutic efficacy. These findings provide a new clinical strategy for pain management and

may contribute to the improvement of patients’ treatment experience.
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Introduction

Ovarian endometrioma (OMA) is common in women of
reproductive age. It is regarded as a benign disease with
malignant biological behavior, and it can seriously affect
the quality of life and reproductive health of patients (1).
OMA is the most common type of endometriosis, and it
accounts for about 17-44% of endometriosis (2). Common
clinical manifestations of the disease include dysmenorrhea,
irregular menstruation, abnormal uterine bleeding, and
infertility (3). Studies have also shown that OMA may
increase the risk of malignancy (4,5).

At present, two methods are mainly used to treat
OMA: medication and surgery (including laparoscopic
and laparotomic surgery) (6); however, both methods have
certain defects. For example, the medication needs to be
taken for a long time, and has many side effects, and OMA
may also recur if the medication is stopped. While surgery
(including laparoscopic and laparotomic surgery) reduces
the function of the ovarian reserve via the disruption of
the normal ovarian cortex and the damage done during
hemostasis, affecting female fertility (7).

Ultrasound-guided anhydrous ethanol sclerotherapy
(UGAES) is becoming an increasingly popular choice,
especially in patients with a low ovarian reserve. Previous
studies have shown that UGAES and laparoscopic surgery
have comparable results in terms of symptomatic relief
and short-term recurrence (8-11). Studies have also shown
that due to its minimally invasive nature, it does not cause
irreversible damage to ovarian function, and does not
affect the number of mature oocytes retrieved per cycle
and clinical pregnancy rates during in vitro fertilization
(12,13). Thus, UGAES is considered a promising treatment
option for patients seeking to preserve ovarian function
(14,15). Further, it has a number of advantages, including
shorter hospitalization stays, lower costs, and fewer serious
complications. It is now widely used in clinical practice and
is especially favored by women of childbearing age, and
those who have relapsed after treatment.

UGAES involves injecting a sclerosing agent into the
cyst, which causes rapid protein denaturation of the cyst

© AME Publishing Company.

wall, resulting in the shrinkage or disappearance of the
cyst (16). Anhydrous ethanol, a widely used sclerosing
agent, is fast-acting and effective. However, alcohol-related
adverse reactions are unavoidable. Complications related
to alcohol have been reported after alcohol sclerotherapy,
ranging from minor alcohol intoxication symptoms, such
as flushing, nausea and vomiting, skin rash, and deep
sleep, to major symptoms such as severe abdominal pain,
epilepsy, and decreased blood pressure (17,18). According
to reports, abdominal pain requiring analgesics is the most
common adverse event and has an incidence as high as 19%
(19,20). Many patients have to forgo ultrasound-guided
sclerotherapy due to severe abdominal pain. Thus, there are
still some potential limitations in its application (21).

Due to the irritating nature of alcohol, it can cause severe
abdominal pain in patients (22). To address this issue, many
researchers have employed general anesthesia. General
anesthesia can be effective in relieving intraoperative pain
in patients; however, this approach is often accompanied
by higher costs and greater potential risks (23). Thus, we
innovatively used lidocaine for intracapsular flushing based
on local infiltration anesthesia. Lidocaine is a cost-effective
alternative with fewer side effects. This approach ensures
patient comfort while avoiding unnecessary financial burden
and risk associated with general anesthesia (24,25).

In this study, based on the volume of the cyst, different
concentrations of lidocaine solution were used for cystic
cavity irrigation before UGAES. We sought to investigate
whether intracapsular lidocaine irrigation relieves
intraoperative pain in patients with OMA and whether it
affects the therapeutic outcome. We present this article in
accordance with the STROBE reporting checklist (available
at https://qims.amegroups.com/article/view/10.21037/
qims-24-2072/rc).

Methods
Study design

Ethical statement
The study was conducted in accordance with the
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Declaration of Helsinki (as revised in 2013). The study was
approved by the Institutional Review Board of Zhejiang
Hospital (No. 2024 11G), and written informed consent
was obtained from all the participants.

Research design

This study adopted a retrospective cohort design to
examine the effects of cystic cavity irrigation with lidocaine
on intraoperative pain relief and the long-term therapeutic
outcome of UGAES. This design was chosen because it is
suitable for investigating outcomes over time.

Study participants

The data of patients who underwent UGAES at the
Department of Ultrasound, Zhejiang Hospital, from
January 2022 to June 2024 and whose cyst contents were
pathologically confirmed to be OMA were retrospectively
collected. To be eligible for inclusion in the study, the
patients had to meet the following inclusion criteria:
(I) age =18 years; (II) have cysts concordant with
endometrioma; (III) have symptomatic cysts associated with
endometriosis (i.e., dysmenorrhea, infertility, dyspareunia,
and lower abdominal, or pelvic pain); and (IV) have
single and unilocular OMA with a maximum diameter of
>4 cm confirmed by ultrasound. Patients with a history of
gynecological malignancy, hormone therapy, or pregnancy
before or within three months of surgery, and/or those lost
to follow-up were excluded from the study. The patients
experienced similar pain that was confirmed (by either
symptoms, physical examination, or appropriate serologic or
imaging tests) to be caused by pelvic inflammatory disease,
pelvic venous stasis, malignancy, or ectopic pregnancy were
also excluded.

The patients were divided into the lidocaine group
(comprising 61 patients) and the non-lidocaine group
(comprising 29 patients) based on the use of lidocaine. The
patients in the lidocaine group were further subdivided into
four subgroups of 0.25% (comprising 15 patients), 0.33%
(comprising 16 patients), 0.50% (comprising 17 patients),
and 1.00% (comprising 13 patients) based on the lidocaine
concentration (Figure I).

Data collection and follow-up period

All the patients were followed up for three months after
UGAES. The recorded study variables were demographic
and clinical data and information, including cyst volume,
intraoperative pain scores (IPSs) (26), and Clinical Symptom
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Scores (CSSs) (27,28). The data were collected before and
three months after UGAES. Patients lost to follow-up were
excluded from the analysis.

Equipment and materials

The GE-LOGIQ EI11 ultrasound scanner (General
Electric Healthcare Co., Wauwatosa, WI, USA) with a
probe frequency of 1.5-6.0 MHz was used to examine the
patients. UGAES used a 6F-Straight Drainage Catheter
(DIALL Medical Technology. Co., Zhengzhou, China).
Hardner, a dehydrated alcohol injection [C,H,O >96.8%
(g/2)], was provided by SINOPHARM Co. (Anhui, China).
The lidocaine hydrochloride injection was provided by
KELUNPHARM. Co. (Hunan, China).

UGAES combined with the intracapsular lidocaine
irvigation of cysts

Before UGAES, ultrasonography and contrast-enhanced
ultrasonography were performed to clarify the cyst location,
size, intracapsular septum, blood flow signals in the cyst,
and availability of safe pathways for puncture (Figure 2).

All OMAs were treated using the catheter method (29)
by two qualified doctors. First, the patient underwent
disinfection, draping, and local infiltration anesthesia by 1%
lidocaine at the puncture site instead of general anesthesia.
A disposable 6F-direct drainage catheter was then placed
into the cyst under ultrasound guidance, avoiding vital
organs and blood vessels (Figure 34). Throughout the
operation, the lateral hole of the catheter was located
entirely in the cyst.

Second, following complete aspiration of the chocolate-
colored content, the aspirated OMA volume was recorded
(Figure 3B). All liquids were sent for pathological analysis.
Immediately after the complete cyst content removal was
confirmed by ultrasound, the cyst was flushed with saline
solution until a clear liquid was obtained.

Third, depending on the aspirated OMA volume,
5 mL of the 2% lidocaine hydrochloride injection solution
was diluted into 40 mL (0.25%), 30 mL (0.33%), 20 mL
(0.50%), or 10 mL (1%) (30). The larger the size of the
cyst, the lower the diluted concentration of lidocaine. For
example, 10 mL (1%) of lidocaine was used for an aspirated
OMA volume <70 mL, 20 mL (0.50%) of lidocaine was
used for an aspirated OMA volume between 70-140 mL,
30 mL (0.33%) was used for an aspirated OMA volume
between 140-210 mL, and 40 mL (0.25%) was used for an
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Patients underwent UGAES for OMA
in 2022-2024 (n=98)

Excluded (n=8)
* Hormone therapy (n=6)
* Pregnancy (n=1)
* Loss of follow-up (n=1)

Y

OMAs were retrospectively enrolled
in our study (n=90)

!

Lidocaine for cystic cavity flushing ]

No Yes
The non-lidocaine group The lidocaine group
(n=29) (n=61)
0.25% group 0.33% group 0.50% group 1.00% group
(n=15) (n=16) (n=17) (n=13)
[ |
Y Y

Pre-UGAES and (or) intra-UGAES (n=90)
* Intraoperative pain scores (visual analogue scoring)
* OMA volume (ultrasound)
® The clinical symptom scores

3 months follow-up (n=90)
* OMA volume (ultrasound)
* The clinical symptom scores

Figure 1 Study flowchart. OMA, ovarian endometrioma; UGAES, ultrasound-guided anhydrous ethanol sclerotherapy.

Figure 2 Preoperative evaluation of OMA. (A) Ultrasonography showed a smooth-wall cyst with no bulges, intracapsular separation, and

blood flow signals. (B) Contrasted-enhanced ultrasonography showed safe pathways for puncture. OMA, ovarian endometrioma; U'T, uterus.
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Figure 3 Demonstration of UGAES combined with the intracapsular lidocaine irrigation of cysts. (A) The 6F-catheter was placed inside

the cyst through a safe pathway. The arrow indicates the tip of the catheter. (B) The chocolate-colored content was completely aspirated

through the catheter. (C) Diluted lidocaine was injected into the cystic cavity. The arrow indicates nebulous echoes with a swirling motion

at the tip of the catheter. (D) The cystic cavity disappeared after UGAES, and the 6F-catheter was removed. The red arrow indicates the

edematous cyst wall, and the blue arrow indicates artifacts caused by air in the cystic cavity. OMA, ovarian endometrioma; ROV, right ovary;

UGAES, ultrasound-guided anhydrous ethanol sclerotherapy.

for aspirated OMA volume >210 mL. Diluted lidocaine was
injected into the cystic cavity and withdrawn after repeated
rinsing for 2 minutes to ensure adequate contact with the
cystic wall (Figure 3C).

Finally, 96.8% ethanol was injected at one-fifth of the
initial cyst volume (ICV) to avoid overexpansion or rupture
of the cyst resulting in ethanol leakage into the pelvis. And
the maximum dosage was less than 40 mL. The amount of
ethanol in each flush was recorded. The ethanol was kept
in the cyst for 15 minutes and then withdrawn, and the
process was repeated twice. The ethanol was then pumped
out, and the drainage catheter was removed. Local pressure
was applied to stop bleeding at the end of treatment
(Figure 3D) (Video 1).

© AME Publishing Company.

Observation indicators

IPSs

The IPSs were recorded immediately after treatment.
Visual analogue scoring was used to express the degree of
pain as a number on a scale ranging from 0 to 10 (on which
0 represents no pain; 1-3 represents mild pain, which can
be tolerated by the patient but does not affect their normal
work and life; 4-6 represents moderate pain, which affects
the patient’s work, but not their life, and may affect their
sleep; and 7-10 represents severe pain, which cannot be
tolerated by the patient and may affect their work and life,
and in severe cases may be accompanied by autonomic
disorders or passive body position).
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Video 1 UGAES combined with the intracapsular lidocaine
irrigation of cysts. UGAES, ultrasound-guided anhydrous ethanol
sclerotherapy.

CSSs

Before UGAES and three months after UGAES, five
items (i.e., dysmenorrhea, painful intercourse, menstrual
abnormalities, pelvic pain, and other symptoms, such as
cyclic urinary frequency, urgency, pain of urination) were
scored on a scale ranging from 0 to 3 (where 0 represents
no pain; 1 represents a slight pain that can be tolerated; 2
represents the pain that interferes with sleep, but can still
be tolerated, and 3 represents strong pain that is difficult
to tolerate). All five scores were summed together, and the
higher the score, the more severe the clinical symptoms.

Efficacy evaluation

Participants were routinely followed up with ultrasound at
three months after UGAES to monitor changes in three
diameters (a, b, and ¢) and volume (V), as well as recurrence.
The ICV and final cyst volume (FCV) were calculated using
Eq. [1], which is expressed as:

V(cm3):7r><a><b><c (1]
6
The change in OMA volume was expressed as the
volume reduction ratio (VRR) and was calculated using
Eq. [2], which is expressed as:

VRR (%) IV =FCV 1600% 2]

A cure was éggned as a VRR >90%, a significant
effect was defined as a VRR between 50% and 90%, and
an ineffective effect was defined as a VRR <50% or as
an increase in the maximum diameter of the cyst. The
combination of cure and significant effect was defined
as the total effective rate (TER). The cure rate (CR) was
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calculated as follows:

Cure cases

CR(%)= x100% 3]

Alltreated cases

The TER was calculated as follows:

Total effective cases

TER(%) = x100% 4]

Alltreated cases

Statistical analyses

All the statistical analyses were performed using IBM
SPSS Statistics 29.0 IBM Corp., Armonk, NY, USA).
The normally distributed continuous variables are
expressed as the mean = standard deviation (¥xs), and the
independent samples 7-test was employed for between-
group comparisons, while the paired samples 7-test was
used for within-group comparisons. The non-normally
distributed continuous variables are presented as the
median (Q1, Q3), and between-group comparisons were
conducted using the Mann-Whitney U test, while multiple
group comparisons were performed using the Kruskal-
Wallis H test. The categorical variables are expressed as the
frequency (percentage), and between-group comparisons
were analyzed using the chi-square test. Additionally, a
multiple regression analysis was conducted to explore
the relationships among variables and their effects on
outcomes. A P value <0.05 was considered statistically
significant.

Post-boc analysis

All the statistical analyses were performed using PASS 21.0
(NCSS Corp., Kaysville, UT, USA). In this study, the IPS
was used as the primary outcome indicator to estimate the
sample size. When the sample size of the lidocaine group
and the non-lidocaine group were 61 and 29, respectively,
the test effectiveness was greater than 90% as calculated
by the two-sample #-tests allowing unequal variance (the
significance level a was set at 0.05). Therefore, the final
sample size included in this study was sufficient to ensure
the robustness and accuracy of the findings.

Results

From January 2022 to June 2024, a total of 98 patients
were considered for inclusion in the study, but eight were
excluded from the study. The reasons for exclusion were
hormone therapy (n=6), pregnancy (n=1), and loss to follow-
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Table 1 Comparison of the baseline data between the lidocaine and non-lidocaine groups

Variable Lidocaine group (n=61) Non-lidocaine group (n=29) t (2 P

Age (years) 29.49+6.40 29.52+7.07 -0.017 0.986
ICV (cm® 278.64 (171.10, 377.36) 268.60 (168.43, 389.76) -0.073" 0.645
CSS (score) 8.90+2.62 9.17+2.30 -0.476 0.635
LDC (cm) 7.84+1.88 7.93+1.94 -0.210 0.834
NSF (pieces) 7.59+2.23 7.41+2.53 0.336 0.738
AMH (ng/mL) 3.18+1.50 2.97+0.96 0.696 0.488
CA125 (U/mL) 59.65+31.35 58.10+32.30 0.218 0.828

Data are presented as the median (Q1, Q3), or the mean = standard deviation. ', Z value. AMH, anti-mullerian hormone; CSS, Clinical
Symptom Score; CA125, carbohydrate antigen 125; ICV, initial cyst volume; LDC, longest diameter of cyst; NSF, number of sinus follicles.

Table 2 Comparison of the postoperative data between the lidocaine and non-lidocaine groups

Variable Lidocaine group (n=61)

Aspirated OMA volume (mL) 138 (85, 186)

Amount of ethanol flush per session (mL) 20 (15, 30)

IPS (score) 2(2,3)

CSS (score) 32,4

FCV (cm®) 20.16 (14.26, 36.12)
VRR (%) 92 (86, 95)

Non-lidocaine group (n=29) z P
133 (83, 193) -0.069 0.945
20 (15, 30) -0.424 0.671
4 (3, 5) -6.777 <0.001**
3(2,4) -0.942 0.346
25.08 (20.10, 46.41) -1.36 0.174
90 (84, 93) -1.84 0.066

*kk

Data are presented as the median (Q1, Q3).

, significant difference (P<0.001). CSS, Clinical Symptom Score; FCV, final cyst volume; IPS,

intraoperative pain score; OMA, ovarian endometrioma; VRR, volume reduction ratio.

up (n=1). The remaining patients (n=90) were allocated to
the non-lidocaine group (comprising 29 patients) and the
lidocaine group (comprising 61 patients) based on the use
of lidocaine. The final analysis included 90 participants
with 90 lesions, who had a mean age of 29.5 years (range,
18-47 years). The baseline participant and lesion
characteristics are presented in Table 1. No statistically
significant differences were found between the lidocaine and
non-lidocaine groups in terms of the baseline participant
and lesion characteristics (P>0.05).

In terms of the IPS, intraoperative abdominal pain relief was
more pronounced in the lidocaine group [2 (IQR, 2, 3)] than
the non-lidocaine group [4 (IQR, 3, 5)], and the difference
was statistically significant (Z=—6.777, P<0.001) (7able 2).
After correcting for age, the ICV, and the preoperative CSS,
the IPS in the lidocaine group was 2.576 points lower than
that in the non-lidocaine group (95% confidence interval:
1.122-4.029, P<0.05).

The CSSs of the patients in both groups improved

© AME Publishing Company.

significantly following treatment. The statistical analysis
revealed substantial reductions in the CSSs, with the
lidocaine group showing a marked decrease (Z=-9.124,
P<0.001), and the non-lidocaine group also exhibiting
significant improvement (Z=—6.537, P<0.001). There was no
statistically significant difference between the postoperative
CSS:s of the two groups (Z=-0.942, P>0.05) (1able 2).

At the three-month follow-up, the cyst volume was
reduced in both the lidocaine and non-lidocaine groups.
The median cyst volume decreased from 278.64 (171.10,
377.36) cm’ to 20.16 (14.26, 36.12) cm’ in the lidocaine
group, and 268.60 (168.43, 389.76) cm’ to 25.08 (20.10,
46.41) cm’ in the non-lidocaine group. The median
VRRs were 92% (86%, 95%) and 90% (84%, 93%) in the
lidocaine and non-lidocaine groups, respectively, while the
mean cyst VRRs were 89.43%+8.02% and 88.03%=5.57%,
respectively. In our study, no recurrence was observed. The
TER was 100% (90/90), while the CR was 62.3% (38/61) in
the lidocaine group and 51.7% (15/29) in the non-lidocaine
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Table 3 Comparison of the TERs and CRs between the two groups

Treatment outcome Lidocaine group (n=61)

Non-lidocaine group (n=29) X P

Cure (n=53) 38 (62.3%)

Significant effect (n=37) 23 (37.7%)
Ineffective effect (n=0) 0

TER 61 (100%)

15 (51.7%) 0.907 0.341
14 (48.3%)

0
29 (100%)

CR, cure rate; TER, total effective rate.

Table 4 Comparison of pain scores of lidocaine solutions with different concentrations

Group ICV (cm® IPS (score) CSS (score) VRR (%)
0.25% (n=15) 318.40 (261.24, 341.68) 2(2,2.5) 32,4 93 (86, 94)
0.33% (n=16) 171.20 (164.74, 192.43) 2(2,3) 33,4 93 (88, 94)
0.50% (n=17) 104.78 (91.73, 110.32) 2(2,3) 3(2,3) 92 (89, 95)
1.00% (n=13) 52.65 (48.22, 64.18) 32,9 43,4 87 (83, 93)
H 5.164 2.214 0.685 1.788

P <0.001*** 0.529 0.877 0.618

*kk

Data are presented as the median (Q1, Q3).
IPS, intraoperative pain score; VRR, volume reduction ratio.

group; the difference was not statistically significant (P>0.05)
(Table 3).

Multiple comparisons were made between the four
lidocaine subgroups, but no statistically significant
differences were found in terms of the IPS (H=2.214,
P>0.05), CSS (H=0.685, P>0.05), and cyst VRR (H=1.788,
P>0.05) in the presence of the statistically significant
difference in the ICV (Tuble 4).

Discussion

Endometriosis is a chronic systemic disease that affects a
wide range of women of all ages, and presents with various
clinical features. Ultrasound-guided cyst sclerotherapy, as
one of the most commonly used treatments, has been used
globally for many years since its introduction. However,
issues, such as severe abdominal pain during treatment,
has limited its clinical application. Thus, methods for
alleviating intraoperative pain are essential to improve the
intraoperative experience and enhance the success of the
treatment. In this study, we made three main findings.

First, the intracavitary irrigation of OMA with lidocaine
significantly reduced patients’ IPSs, thus confirming the
effectiveness of lidocaine in relieving alcohol-induced

© AME Publishing Company.

, significant difference (P<0.001). CSS, Clinical Symptom Score; ICV, initial cyst volume;

irritant pain. Lidocaine is widely used to relieve pain after
minor surgeries or invasive procedures, such as biopsies,
minor excisions, or dental surgery. It can be used in
different ways (i.e., via injection, inhalation, or as a topical
agent) to provide anesthesia (31). Yang ez /. (32) found
that pre-emptive intra-lesional anesthesia with lidocaine
during ethanol sclerotherapy of venous malformations
was effective in relieving intraoperative pain even without
general anesthesia. In the treatment of OMA, the ethanol
injected into the cyst can cause chemical irritation to the
cyst wall, leading to a local inflammatory response. This
inflammatory response activates nerve endings around
the OMA, which causes pain. When lidocaine is injected
into the OMA, it will rapidly act on the surrounding nerve
endings, blocking the sodium channels in the nerve cell
membranes and preventing the generation and conduction
of nerve impulses. In this way, pain signals cannot be
transmitted to the central nervous system, and pain can be
effectively relieved (33).

The selection of drugs for intracapsular flushing was
carefully considered. The local anesthetics commonly
used are lidocaine, procaine, and ropivacaine. Procaine
has a fast onset of action, but only lasts for about 1 hour
and carries a risk of allergy (34). Ropivacaine has a good
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effect and can lasts for 3 to 6 hours, but it takes at least 8
to 20 minutes to work (35). Lidocaine is the first choice for
sclerotherapy because of its fast onset of action (about 1-3
minutes), few adverse effects, and long duration of action
(about 3 hours), which was enough to cover the entire
procedure (36). Therefore, we tried lidocaine intracapsular
flushing combined with local infiltration anesthesia, and its
use was ultimately supported by the data of this study.

Second, UGAES combined with the intracapsular lidocaine
irrigation of cysts did not affect the treatment outcome.
The rates of cyst reduction three months after UGAES in
the lidocaine group versus the non-lidocaine group were
92% (86%, 95%) and 90% (84%, 93%), respectively. This
is consistent with previous research findings (37). Moreover,
previous studies have shown that whenever factors exist that
affect the adequate interaction of the sclerosing agent with the
capsule wall, they may affect the final therapeutic outcome.
These influences include low hardener concentration, and a
retention time <10 minutes (38). However, since there is no
standardized procedure for the operation of UGAES, in
our study it was decided to set the duration of sclerotherapy
at 15 minutes (39), and to drain all the fluid inside the cyst
adequately after lidocaine irrigation, so that the adequate
interaction of the sclerosing agent with the cyst wall was not
compromised.

Third, different concentrations of 0.25%, 0.33%, 0.50%,
and 1.00% for capsular flushing did not affect the pain
relief or the effectiveness of the treatment. Determining
the appropriate amount of lidocaine to use is a challenge.
Generally speaking, the higher the concentration of
lidocaine, the better the anesthesia effect, but overdose
can lead to serious toxic side effects, such as cardiac arrest
and respiratory depression (40). Conversely, if the dosage
is too low, lidocaine may not be able to make full contact
with all of the cystic wall, and the effect may be poor. The
mean aspirated volume of the 90 cysts in this study was
169.78+13.00 mL, while the commonly used subcutaneous
infiltration anesthetic preparation was 5 mL of 2% lidocaine
(only 2.9% of the mean volume of the cysts). We decided to
dilute the 2% lidocaine solution into 0.25%, 0.33%, 0.50%,
and 1.00% based on the volume of the cysts. Thus, we
used a highly innovative approach to flush the cystic cavity,
and promising preliminary results were obtained. This
observation has clinical significance, as it gives physicians
more flexibility in their choices, allowing them to select the
appropriate dilution ratio of lidocaine according to the size
of the cyst to ensure the effectiveness of abdominal pain
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relief during UGAES, while avoiding any increased risk of
unwanted toxic side effects without sacrificing efficacy.

This study had a number of limitations. It was a single-
center retrospective study, and the sample size was small,
which might have introduced selection bias. In addition, the
follow-up period was short (three months), and the long-
term effect of the treatment needs to be studied. Subsequent
studies should increase the follow-up period, as well as the
number of follow-up visits.

Conclusions

"This study provides an innovative pain management strategy
for UGAES, which greatly improves patients’ tolerance to the
procedure, while ensuring the effectiveness of the treatment.
Future studies should seek to explore narcotic types, optimal
dilution concentrations and dosages, and consider individual
differences to offer targeted treatment plans.

Acknowledgments

None.

Footnote

Reporting Checklist: The authors have completed the
STROBE reporting checklist (available at https://qims.
amegroups.com/article/view/10.21037/qims-24-2072/rc).

Funding: This work was supported by the Clinical Medical
Research Foundation of Zhejiang Provincial Medical

Association (No. 2023ZYC-Z31).

Conflicts of Interest: All authors have completed the ICMJE
uniform disclosure form (available at https://qims.
amegroups.com/article/view/10.21037/qims-24-2072/coif).
The authors have no conflicts of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved. The study was
conducted in accordance with the Declaration of Helsinki
(as revised in 2013). The study was approved by the
Institutional Review Board of Zhejiang Hospital (No. 2024
11G), and written informed consent was obtained from all
the participants.

Quant Imaging Med Surg 2025;15(5):4135-4145 | https://dx.doi.org/10.21037/qims-24-2072


https://qims.amegroups.com/article/view/10.21037/qims-24-2072/rc
https://qims.amegroups.com/article/view/10.21037/qims-24-2072/rc
https://qims.amegroups.com/article/view/10.21037/qims-24-2072/coif
https://qims.amegroups.com/article/view/10.21037/qims-24-2072/coif

4144 Wang et al. Lidocaine flushing for OMA — efficacy of pain relief in UGAES

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Franga PRC, Lontra ACP, Fernandes PD. Endometriosis:
A Disease with Few Direct Treatment Options.
Molecules 2022;27:4034.

2. Galezynski K, J6zwik M, Lewkowicz D, Semczuk-Sikora
A, Semczuk A. Ovarian endometrioma - a possible finding
in adolescent girls and young women: a mini-review. J
Opvarian Res 2019;12:104.

3. Ye L, Whitaker LHR, Mawson RL, Hickey M.
Endometriosis. BMJ 2022;379:¢068950.

4. Pejovic T, Cathcart AM, Alwaqfi R, Brooks MN, Kelsall
R, Nezhat FR. Genetic Links between Endometriosis
and Endometriosis-Associated Ovarian Cancer-A
Narrative Review (Endometriosis-Associated Cancer).
Life (Basel) 2024.

5. Udomsinkul P, Triratanachart S, Oranratanaphan S.

Risk factors for endometriotic-cyst associated ovarian
cancer: A case controlled study. Taiwan ] Obstet Gynecol
2020;59:269-74.

6. Capezzuoli T, Rossi M, La Torre F, Vannuccini S, Petraglia
F. Hormonal drugs for the treatment of endometriosis.
Curr Opin Pharmacol 2022;67:102311.

7. Imperiale L, Nisolle M, Noél JC, Fastrez M. Three Types
of Endometriosis: Pathogenesis, Diagnosis and Treatment.
State of the Art. J Clin Med 2023;12:994.

8. Lee]K, Han K, Choi E, Baek J, Kim HR, Kim MD,

Kim H, Seo SK. Effect of catheter-directed ethanol
sclerotherapy on ovarian reserve in patients with recurrent
endometrioma: comparative analysis with primary
endometriosis. Eur Radiol 2024;34:3298-308.

9. Zeng CH, Cao CW, Shin JH, Kim GH, Kim SH,

Lee SR, Lee SW. Safety and Clinical Outcomes of
Two-Session Catheter-Directed Sclerotherapy Using
Ethanol for Endometrioma. Cardiovasc Intervent Radiol
2024;47:901-9.

10. Azizova A, Ciftci T'T, Gultekin M, Unal E, Akhan O, Bozdag
G, Akinci D. Ethanol Sclerotherapy in the Management

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

of Ovarian Endometrioma: Technical Considerations for
Catheter- and Needle-Directed Sclerotherapy. Cardiovasc
Intervent Radiol 2024;47:891-900.

Koo JH, Lee I, Han K, Seo SK, Kim MD, Lee JK,

Kwon JH, Kim GM, Lee J, Won JY. Comparison of the
therapeutic efficacy and ovarian reserve between catheter-
directed sclerotherapy and surgical excision for ovarian
endometrioma. Eur Radiol 2021;31:543-8.

Miquel L, Preaubert L, Gnisci A, Resseguier N, Pivano
A, Perrin J, Courbiere B. Endometrioma ethanol
sclerotherapy could increase IVF live birth rate in
women with moderate-severe endometriosis. PLoS One
2020;15:¢0239846.

Lee KH, Kim CH, Lee YJ, Kim SH, Chae HD, Kang BM.
Surgical resection or aspiration with ethanol sclerotherapy
of endometrioma before in vitro fertilization in infertilie
women with endometrioma. Obstet Gynecol Sci
2014;57:297-303.

Colombi I, Ginetti A, Cannoni A, Cimino G, d'Abate C,
Schettini G, Giorgi M, Raimondo D, Martire FG, Lazzeri
L, Zupi E, Centini G. Combine Surgery and In Vitro
Fertilization (IVF) in Endometriosis-Related Infertility:
When and Why. J Clin Med 2024;13:7349.

Rabattu A, Swierkowski-Blanchard N, Paillusson B,
Drioueche H, Fauconnier A, Fathallah K. Ethanol
sclerotherapy of endometriomas prior to IVE/ICSI
improves progressive pregnancy and live birth rate. ]
Gynecol Obstet Hum Reprod 2024;53:102835.

Ronsini C, Iavarone I, Braca E, Vastarella MG, De
Franciscis P, Torella M. The Efficiency of Sclerotherapy
for the Management of Endometrioma: A Systematic
Review and Meta-Analysis of Clinical and Fertility
Outcomes. Medicina (Kaunas) 2023.

Wei CFE, Chen SC. Pelvic abscess after ultrasound-guided
aspiration of endometrioma: a case report. Zhonghua Yi
Xue Za Zhi (Taipei) 1998;61:603-7.

Garcia-Tejedor A, Castellarnau M, Ponce J, Ferndndez
ME, Burdio F. Ethanol sclerotherapy of ovarian
endometrioma: a safe and effective minimal invasive
procedure. Preliminary results. Eur ] Obstet Gynecol
Reprod Biol 2015;187:25-9.

Jang SY, Park SY, Tak WY, Kweon YO, Ryeom H. Long-
term follow-up of large symptomatic hepatic cysts treated
by percutaneous ethanol sclerotherapy. Acta Radiol
2016;57:1205-9.

Nasab S, Bedrick BS, Christianson MS. Ethanol
sclerotherapy for endometriomas: ready for prime time?
Fertil Steril 2021;115:100-1.

© AME Publishing Company. Quant Imaging Med Surg 2025;15(5):4135-4145 | https://dx.doi.org/10.21037/qims-24-2072


https://creativecommons.org/licenses/by-nc-nd/4.0/

Quantitative Imaging in Medicine and Surgery, Vol 15, No 5 May 2025

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

© AME Publishing Company.

Wijnands TE, Schoenemeier B, Potthoff A, Gevers 1],
Groenewoud H, Gebel MJ, Rifai K, Manns MP, Drenth
JP. Ethanol sclerotherapy or polidocanol sclerotherapy for
symptomatic hepatic cysts. United European Gastroenterol
J 2018;6:919-25.

Zhang H, Xiong SH, Jiang XJ, Li L, Zhang YY, Lyu FJ.

A Painless and Time-Saving Modified Technique for
Simple Renal Cyst Treatment with Single-session Ethanol
Sclerotherapy. Sci Rep 2020;10:5019.

LiJ, Wang X, Liu J, Wang X, Li X, Wang Y, Ouyang

W, Li], Yao S, Zhu Z, Guo Q, Yu Y, Meng ], Zuo Y.
Comparison of ciprofol (HSK3486) versus propofol for
the induction of deep sedation during gastroscopy and
colonoscopy procedures: A multi-centre, non-inferiority,
randomized, controlled phase 3 clinical trial. Basic Clin
Pharmacol Toxicol 2022;131:138-48.

Rungsinaporn V, Innarkgool S, Kongmalai P. Is
Ultrasound-guided or Landmark-guided Intra-articular
Lidocaine Injection More Effective for Pain Control in
Anterior Shoulder Dislocation Reduction? A Randomized
Controlled Trial. Clin Orthop Relat Res 2024;482:1201-7.
Voute M, Morel V, Pickering G. Topical Lidocaine

for Chronic Pain Treatment. Drug Des Devel Ther
2021;15:4091-103.

Weigl K, Forstner T. Design of Paper-Based Visual
Analogue Scale Items. Educ Psychol Meas 2021;81:595-611.
Huang W, Leng JH, Pei TJ, Li R, Ruan XY, Xu B, etal.
Fertility protection and preservation for patients with
endometriosis: a Chinese consensus (2022). Zhonghua Fu
Chan Ke Za Zhi 2022;57:733-9.

Rush G, Misajon R, Hunter JA, Gardner ], O'Brien KS.
The relationship between endometriosis-related pelvic
pain and symptom frequency, and subjective wellbeing.
Health Qual Life Outcomes 2019;17:123.

Keckstein J, Keckstein S. The Catheter Method

in Sclerotherapy in the Management of Ovarian
Endometriomas. Cardiovasc Intervent Radiol
2024;47:910-1.

Dokic Y, Mireles NS, Hu AY, Joshi TP, Shimizu I, Ranario
JS. Efficacy of 0.25% Lidocaine Versus 0.5% Lidocaine

in Dermatologic Surgery: A Double-Blind, Randomized
Controlled Trial. Dermatol Surg 2025;51:30-3.

Bahar E, Yoon H. Lidocaine: A Local Anesthetic, Its
Adverse Effects and Management. Medicina (Kaunas) 2021.
Yang X, Chen H, Lin X, Jin Y, Ma G, Hu L, Wang Y, Yu

33.

34.

35.

36.

37.

38.

39.

40.

4145

W, Chang L, Qiu Y. Intralesional Lidocaine Anesthesia:
A Novel Facilitated Anesthesia Technique for Ethanol
Sclerotherapy of Venous Malformation. ] Craniofac Surg
2017;28:1405-7.

Sawynok J. Topical analgesics for neuropathic pain:
preclinical exploration, clinical validation, future
development. Eur J Pain 2014;18:465-81.

Jacob JS, Kovac AL. Procaine and Local Anesthetic
Toxicity: A Collaboration Between the Clinical and Basic
Sciences. Reg Anesth Pain Med 2017;42:760-3.
Opfermann P, Marhofer P, Hopkins PM, Columb MO,
Zadrazil M, Stimpfl T, Marhofer M, Zeitlinger M.
Generic versus reference listed ropivacaine for peripheral
nerve blockade: A randomised, triple-blinded, crossover,
equivalence study in volunteers. Eur ] Anaesthesiol
2021;38:S113-20.

Neal JM, Barrington MJ, Fettiplace MR, Gitman M,
Memtsoudis SG, Mérwald EE, Rubin DS, Weinberg G.
The Third American Society of Regional Anesthesia and
Pain Medicine Practice Advisory on Local Anesthetic
Systemic Toxicity: Executive Summary 2017. Reg Anesth
Pain Med 2018;43:113-23.

Frankowska K, Dymanowska-Dyjak I, Abramiuk M,
Polak G. The Efficacy and Safety of Transvaginal Ethanol
Sclerotherapy in the Treatment of Endometrial Cysts-A
Systematic Review. Int ] Mol Sci 2024.

Kim GH, Kim PH, Shin JH, Nam IC, Chu HH, Ko HK.
Ultrasound-guided sclerotherapy for the treatment of
ovarian endometrioma: an updated systematic review and
meta-analysis. Eur Radiol 2022;32:1726-37.

De Cicco Nardone A, Carfagna P, De Cicco Nardone C,
Scambia G, Marana R, De Cicco Nardone F. Laparoscopic
Ethanol Sclerotherapy for Ovarian Endometriomas:
Preliminary Results. ] Minim Invasive Gynecol
2020;27:1331-6.

Silva A, Mourio J, Vale N. A Review of the Lidocaine in
the Perioperative Period. J Pers Med 2023;13:1699.

Cite this article as: Wang B, Zhu X, Sun X, Zhou J, Hong
Y, Chai J, Qi Q, Huang B. Analysis of the effects of cystic
cavity flushing with lidocaine during ultrasound-guided
anhydrous ethanol sclerotherapy in the treatment of ovarian
endometrioma. Quant Imaging Med Surg 2025;15(5):4135-4145.
doi: 10.21037/qims-24-2072

Quant Imaging Med Surg 2025;15(5):4135-4145 | https://dx.doi.org/10.21037/qims-24-2072



