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Abstract

Background: To evaluate the clinical efficacy and safety of the modified laparoscopic inverted triangle model for extended lesion
resection in treating dysmenorrhea focal adenomyosis in women who have completed childbirth. Methods: A total of 52 patients with
dysmenorrhea focal adenomyosis treated in the Department of Gynecology of the Affiliated Changzhou Second People’s Hospital of
Nanjing Medical University from July 2014 to August 2020 were retrospectively analyzed. They underwent the modified laparoscopic
inverted triangle model for extended lesion resection. The scope of resection included the focal adenomyosis lesions and along with part
of the surrounding normal myometrial tissue and endometrium in order to ensure full resection of adenomyosis lesions without residual.
Surgical outcome and adverse effects on ovarian functions were evaluated through the retrospective analysis compared the changes of
dysmenorrhea visual analog scale (VAS) score changes, uterine volume changes, changes in serumCA125 level, and serum anti-mullerian
hormone (AMH) level changes prior to surgery as well as 3, 6, 12, and 24 months after surgery. Results: All operations were completed
by laparoscopy without conversion to laparotomy. No serious complications occurred during or after surgery. The dysmenorrhea VAS
score, uterine volume, and serum CA125 level at 3, 6, 12, and 24 months after surgery were significantly lower than baseline and the
difference was statistically significant. The serum AMH level showed a downward trend 3 months after surgery compared with the pre-
surgery level, but the difference was not statistically significant (p = 0.27). The response rates at 3, 6, 12, and 24months after surgery were
98.1%, 98.1%, 96.1%, and 88.5%, respectively, and the complete response rates were 30.8%, 34.6%, 34.6%, and 21.1%, respectively.
Conclusions: Modified laparoscopic inverted triangle model for extended lesion resection is a safe and effective conservative surgical
method for treating dysmenorrhea focal adenomyosis.

Keywords: focal adenomyosis; dysmenorrhea; modified laparoscopic inverted triangle model; extended lesion resection; conservative
surgery

1. Introduction

Adenomyosis refers to endometrial glands growing in
the myometrium, resulting in diffuse or focal hypertrophy
of the myometrium. This is called focal adenomyosis (or
endometrioma), often resulting in progressive dysmenor-
rhea, increasedmenstrual flow, uterine enlargement, and in-
fertility, all impacting the patient’s work and life [1]. Ade-
nomyosis is a common gynecological disease related to es-
trogen, and its incidence is about 10%–35% [2], with no
more than 80% of cases are seen in patients 40–50 years
old. In recent years, the age of onset of adenomyosis has
been decreasing while its incidence has been increasing due
to the impact of various factors, such as the older repro-
ductive age among women, reduced number of births, in-
creased number of induced abortions, and the increasing
rate of cesarean section [3,4]. Previously, the treatment

methods for adenomyosis were dominated by drug therapy
and hysterectomy. However, as people’s lifestyle changes
and their quality of life improves, patients pay more atten-
tion to their social, family, marriage, and personal psycho-
logical and life quality, and prefer preserving reproductive
organs [5]. Therefore, hysterectomy is no longer the first
choice for patients with adenomyosis. The disease is prone
to relapse after drug discontinuation and not all patients are
suitable for drug treatment. For this reason, more patients
favor conservative surgery with uterine preservation as it
preserves the integrity of tissues and organs as well as im-
proving the quality of life to meet both the physical and
psychological needs of patients.

Although focal adenomyosis shows a limited growth
trend in the myometrium of patients, it does not have a
clear pseudocapsule similar to uterine fibroids, and lacks
a clear boundary with the normal myometrium. This leads
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Fig. 1. Diagnosis and treatment flow chart. MRI, Magnetic Resonance Imaging; VAS, visual analog scale; AMH, anti-mullerian
hormone.

to inevitable residual adenomyosis lesions during conser-
vative surgical resection, which allows for the high recur-
rence rate. Therefore, most patients must continue the drug
therapy after conservative surgery to further reduce recur-
rence [6,7]. Drug use delays disease progression in some
patients, but the adverse reactions from drugs limit their
long-term use. Once the drug is discontinued, the disease
will quickly relapse or even progress [8]. Meanwhile, some
patients are not compliant with the timely intake of drugs for
the long term, and some drugs are too expensive for long
time use. As a result, it has become necessary for patients
who cannot tolerate long-term drug therapy or who have
failed drug therapy and wish to preserve their uterus to find
a surgical method that can remove the lesions, relieve symp-
toms, reduce recurrence, and preserve the integrity of the
uterus, while minimizing the subsequent use of drugs. In
this study, 52 cases of focal uterine adenomyosis treated in
the Gynecology Department of the Affiliated Changzhou
Second People’s Hospital of Nanjing Medical University
from July 2014 to August 2020 and received the modified
laparoscopic inverted triangle model for extended lesion re-
section were selected. The patients were followed up regu-
larly after the surgery, and the data presented is as follows.
The flowchart is shown in Fig. 1.

2. Materials and Methodologies
2.1 General Data

A retrospective study with total of 52 patients with fo-
cal adenomyosis who visited the Department of Gynecol-
ogy of the Affiliated Changzhou Second People’s Hospital
of Nanjing Medical University from July 2014 to August
2020 due to “dysmenorrhea” were selected. All patients did
not receive drug treatment before operation to reduce possi-
ble intraoperative bleeding, such as gonadotropin-releasing
hormone agonists (GnRH-a), oral contraceptive, proges-
terone drugs, etc. All patients underwent the modified la-
paroscopic inverted triangle model for extended lesion re-
section. The patients were not directly treated with re-
lated drugs after operation. Case inclusion criteria: (1)
focal adenomyosis was diagnosed according to the clini-
cal history, physical examination, B-ultrasound, and pelvic
Magnetic Resonance Imaging (MRI), and the diagnosis was
confirmed by post-surgery pathology; (2) the uterine vol-
ume was not greater than 12 weeks of gestation; (3) se-
vere dysmenorrhea symptoms were reported (including in-
creased menstrual flow) and the patients actively sought
treatment; (4) patients were unwilling or unable to take con-
ventional drug maintenance therapy post-surgery; (5) pa-
tients strongly desired to preserve the uterus; (6) patients
had no fertility needs and willing to accept the risk of sur-
gical treatment. Exclusion criteria: (1) patients with se-
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Fig. 2. Imaging examination of patients. (A)MRImap of focal adenomyosis before operation. (B) B-ultrasonography before operation.
(C) Postoperative B-ultrasonography.

vere pelvic adhesions not suitable for laparoscopic surgery;
(2) patients not able to tolerate surgery due to severe heart,
lung, liver, or kidney function abnormalities; (3) patients
with malignant cervical and endometrial lesions or primary
dysmenorrhea. All patients were informed of the relevant
surgical methods and the risks and benefits of the surgery.
All patients signed an informed consent and underwent the
modified laparoscopic inverted triangle model for extended
lesion resection.

2.2 Surgical Methods
For patients suspected of focal adenomyosis after ob-

taining their medical history, specialist physical examina-
tion, transvaginal B-ultrasound, and a pelvic MRI exami-
nation was performed to determine the scope of the disease
(see Fig. 2) to assist with precise excision of the lesions dur-
ing surgery. After general anesthesia with tracheal intuba-
tion, the patient was placed in the lithotomy position, with
their abdomen, perineal skin, and vagina routinely steril-
ized. Sterile towels were placed and catheters and uterine
devices were inserted. Pneumoperitoneum was established
by puncture through the umbilicus. After the pneumoperi-
toneum pressure reached 15 mmHg, a laparoscopic trocar
of 10 mm diameter was placed to examine the uterus, ap-
pendages, and pelvic cavity. With the patient’s head low-
ered and the buttocks elevated, the 2nd and 3rd puncture
holes of 5 mm in diameter were made at the outer 1/3 site
of the line connecting the left and right anterior superior
iliac spines and the umbilicus, and the 4th puncture hole

of 10 mm in diameter was made 2 cm to the left of the
3 fingers position above the pubic symphysis. The pneu-
moperitoneum pressure was reduced to 12 mmHg after la-
paroscopic access was established. A puncture needle in-
jected 6 U of vasopressin (diluted 1:20 with normal saline)
into the muscle layer around the adenomyosis lesion. Based
on the pelvic MRI result, the adenomyosis lesion was fully
excised in themodified inverted trianglemodel. (1) A trans-
verse incision was made with a monopolar electrocoagula-
tion hook at the upper edge of adenomyosis to transversely
cut open the seromuscular layer, with both ends extending
to the outer edge of the lesion or about 0.5–1 cm inside the
horn of the uterus (to form the bottom edge of the inverted
triangle shape). (2) With the endpoint on either side of the
transverse incision as the starting point, an oblique incision
was made in the direction of the cervix (to form the two
edge sides of the inverted triangle shape). The oblique in-
cisions on both sides converged at the lower edge of the
lesion to form a triangle (see Fig. 3A). (3) Further incisions
in the muscle layer were made to expose the endometrium.
The ultrasonic scalpel was engaged to gradually remove the
diseased muscle layer and part of the normal muscle layer,
starting from the incision site and following the lateral edge
of the lesion as close to the subserosal layer as possible, in
order to remove the diseased muscle layer and part of the
normal muscle layer following the medial border of the en-
dometrium. (4) Part of the endometrium was selectively
removed according to the uterine cavity’s severity, scope,
and size. A 1-0 absorbable suture was used to close the
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Fig. 3. Diagram of operation. (A) Inverted triangular incision to cut the serous layer (the arrow is a schematic diagram). (B) Further
incision of the muscular layer to reach the uterine cavity. (C) Enlarged resection of adenomyosis focus and part of intima (uterine cavity
shown by arrow). (D) Suture the uterine cavity. (E) Suture the myometrium and serosa to reconstruct the uterus. (F) “New uterus” after
suture (post-operative state).

endometrium. Preservation of normal shape of the uterine
cavity was desired to prevent blockage of menstrual blood
flow. (5) A 1-0 absorbable suture was used to suture the
wound with binding stitches in four continuous layers with
knotting the ends to form a “new uterus” (Fig. 3). Atten-
tion was directed for the protection of the uterine horn tis-
sue and the ascending branch of the uterine artery. The
“new uterus” volume was significantly smaller than before
the surgery. Both fallopian tubes and ovaries were fixed in
the uterine horns, with the normal shape and position of the
uterus and bilateral appendages retained, without a signifi-
cant impact on the blood supply of the ovaries and uterus.
(6) The excised tissue was placed in the specimen bag, re-
moved with a rotary cutter, and sent for pathological exam-
ination. After the pelvis and abdominal cavity were washed
hemostatic and antiadhesive membrane was placed on the
wound surface and an indwelling drainage tube was placed
in the rectovaginal pouch. The abdominal puncture holes
were sutured.

2.3 Follow-Ups after Treatment
We compared the differences in dysmenorrhea visual

analog scale (VAS) scores, uterine volumes, and serum
CA125 levels before the surgery and 3, 6, 12, and 24months
after the surgery to judge the effect of this intervention and
compare the differences in serum anti-mullerian hormone
(AMH) levels before the surgery and 3 months after the
surgery to determine whether the surgery affects ovarian
function.

2.3.1 Evaluation of the Degree of Dysmenorrhea
The visual analog scoring method, namely the VAS

scoring system [9], was used to score the pain. Zero
points represents no pain; 1–3 points mild dysmenorrhea;
4–6 points moderate dysmenorrhea; 7–10 points severe
dysmenorrhea, which is intolerable, affects work and life,
and may be accompanied with symptoms of autonomic
dysfunction or passive posture. The dysmenorrhea VAS
scores before and after surgery were compared to determine
whether symptoms were ameliorated. Complete response
rate was the proportion of patients with a post-surgery VAS
score being 0 points. Obvious response rate was the propor-
tion of patients with the post-surgery VAS score being 1–6
points (Response rate = complete response rate + obvious
response rate).

2.3.2 Comparison of Uterine Volume
Transvaginal B-ultrasound examination was per-

formed to calculate the uterine volume with formula V =
0.5236× a× b× c (a, b, and c represent the diameter values
of the three sections of the uterus in the three-dimensional
interface). The data of all patients in the study was mea-
sured by the same ultrasound team using the same set of
machines.

2.3.3 Comparison of Serum Tumor Index CA125 Levels
The treatment effect was evaluated by comparing

CA125 levels before and after surgery.
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Table 1. General condition of 52 patients.
Mean ± standard deviation

Age (year) 38.7 ± 4.07 (29–49)
Number of pregnancy (times) 2.65 ± 0.88 (1–4)
Number of births (times) 1.17 ± 0.68 (0–3)
Operation time (min) 122.40 ± 32.79 (65–205)
Intraoperative blood loss (mL) 255.19 ± 156.71 (100–600)
Length of stay in hospital (days) 10.31 ± 3.41 (5–23)
Adenomyoma of anterior wall (example) 4
Adenomyoma of posterior wall (example) 26
Mixed adenomyoma (example) 22

2.3.4 Comparison of Serum AMH Levels

The impact of surgery on ovarian function of patients
was evaluated by comparing the changes in serum AMH
levels of patients before and after surgery.

2.4 Statistical Methods

SPSS 22.0 statistical software (IBM Corp., Armonk,
NY, USA) was used to analyze the data, and the measure-
ment data was expressed as (x̄± s), where x̄was the sample
mean, s was the sample standard deviation, and t-test was
used, with p < 0.05 determined to be statistically signifi-
cant.

3. Result
3.1 General Conditions of Patients

As shown in Table 1, patients were aged 29–49 with
a mean of 38.7 ± 4.07 years old. Six patients were nulli-
parous, and all had a history of miscarriage. These 6 pa-
tients were between 35–49 years old and had no fertility
requirements (they made it clear that they had no fertility
requirements, and that severe dysmenorrhea or increased
menstruation significantly affected their quality of life. Al-
though they had been treated with drugs or menstruation in
the early stage, the treatment effect was not obvious. Some
patients had ring shedding, received surgical treatment af-
ter in-depth communication between doctors and patients
and their families, retained the uterus and improved the pa-
tient’s symptoms). The remaining 46 patients were married
and had children, with an average number of pregnancies
2.65 ± 0.88 and an average number of deliveries of 1.17
± 0.68. All patients sought medical advice due to varying
degrees of dysmenorrhea symptoms with some patients ex-
periencing menorrhagia. The surgical method was a mod-
ified laparoscopic inverted triangle model for extended le-
sion resection. All surgeries were successful, without con-
version to laparotomy and no major post-surgery compli-
cations. Several patients had post-surgery symptoms such
as low-grade fever and wound pain, which improved af-
ter symptomatic treatment. The surgery time was 122.40
± 32.79 minutes, intra-surgery blood loss was 259.19 ±
156.71 mL, and the hospital stay was 10.31 ± 3.41 days.

Among the 52 patients, 4 had with anterior wall adeno-
myosis, 26 with posterior wall adenomyosis, and 22 with
focal adenomyoma and adenomyosis. Hemoglobin was be
corrected to more than 100 g/L in patients with pre-surgery
anemia. No patient had an intra-surgery or post-surgery
blood transfusion. Routine catheterization was utilized for
24 hours after surgery, and abdominal drainage tube was
utilized for 48–72 hours. The post-surgery pathological di-
agnosis was adenomyosis or adenomyoma in all patients.
Regular follow-up after the surgery showed that the symp-
toms of dysmenorrhea were significantly improved com-
pared with those before the surgery, implying that the sur-
gical treatment achieved important clinical results.

3.2 Improvement of Dysmenorrhea Symptoms in Patients
after Surgery

According to the VAS scoring standard, VAS was
scored on dysmenorrhea before and 3, 6, 12, and 24 months
after the surgery. The VAS scores were 6.13 ± 1.67 before
the surgery, and 2.33± 1.95, 2.25± 2.09, 2.46± 2.27, and
3.63± 2.51 (3, 6, 12, and 24 months after the surgery). The
VAS scores demonstrated significant improvement com-
pared with those before the surgery, as shown in Fig. 4 (p
< 0.001).

The complete response rate of dysmenorrhea symp-
toms 3 months after the surgery was 30.8%, and the re-
sponse rate was 98.1%. The complete response rate of
dysmenorrhea symptoms 6 months after the surgery was
34.6%, and the response rate was 98.1%. The complete
response rate of dysmenorrhea symptoms 12 months after
the surgery was 34.6%, and the response rate was 96.1%.
The complete response rate of dysmenorrhea symptoms 24
months after the surgery was 21.1%, and the response rate
was 88.5%. Three and 6 months after the surgery, 1 pa-
tient was dissatisfied with the surgery, as her dysmenor-
rhea symptoms were not relieved. Twelve months after
surgery, another patient had intolerable dysmenorrhea, and
24 months after surgery, another 4 patients reported intoler-
able dysmenorrhea. These 6 patients reported significantly
relieved dysmenorrhea after drug treatment, as shown in Ta-
ble 2.

5

https://www.imrpress.com


Table 2. Relief of dysmenorrhea in 52 patients after operation.
Dysmenorrhea VAS score Preperative

(example)
Three months after
operation (example)

Six months after
operation (example)

One year after
operation (example)

Two years after
operation (example)

0 0 16 18 18 11
1–3 0 19 16 13 10
4–6 34 16 17 19 25
7–10 18 1 1 2 6
Complete remission rate (%) 30.8 34.6 34.6 21.1
Effective remission rate (%) 98.1 98.1 96.1 88.5
VAS, visual analog scale.

Table 3. Changes of uterine volume and CA125 level in 52 patients before and after operation (mean ± standard deviation).
Before operation Three months

after operation
Six months after

operation
One year after
operation

Two years after
operation

Uterine volume (cm3) 161.56 ± 72.21 80.25 ± 39.69 79.18 ± 39 76.36 ± 35.78 83.40 ± 27.63
Serum CA125 (U/mL) 75.21 ± 63.82 44.63 ± 30.17 44.99 ± 19.21 42.13 ± 34.01 53.54 ± 21.25

Fig. 4. Changes of VAS scores before and after surgery. ***, p
< 0.001.

3.3 Changes in Uterine Volume and Serum CA125 Level
before and after Surgery
3.3.1 Changes in Uterine Volume before and after Surgery

Uterine volumes before the surgery and at 3, 6, 12, and
24 months after the surgery are shown in Table 3. With the
pre-surgery uterine volume as a reference, the uterine vol-
umes at 3, 6, 12, and 24 months after surgery were used as
metrics to calculate whether the difference was significant.
It was found that the post-surgery uterine volume was sig-
nificantly smaller than that before the surgery (p < 0.001,
see Fig. 5).

Fig. 5. Changes in uterine volume before and after surgery.
***, p < 0.001.

3.3.2 Changes in Serum CA125 Level before and after
Surgery

Serum CA125 levels before surgery and at 3, 6, 12,
and 24 months after the surgery are shown in Table 3.
With the pre-surgery serum CA125 level as a reference, the
serum CA125 levels at 3, 6, 12, and 24 months after the
surgery were used as metrics to calculate whether the dif-
ference was significant. It was found that no significant dif-
ference existed between the pre-surgery level and the level
24months after the surgery (p = 0.08), but significant differ-
ences existed between the pre-surgery level and the levels
at 3 months, 6 months, and 12 months after the surgery, as
shown in Fig. 6.

3.4 Changes in Serum AMH Levels before and after
Surgery

Compared with pre-surgery serum AMH level, the
post-surgery AMH levels showed a slight downward trend,
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Fig. 6. Changes of CA125 levels before and after surgery. *, p
< 0.05, **, p < 0.01.

Table 4. Changes of serum AMH hormone levels in 52
patients before and after operation (mean ± standard

deviation).
AMH (ng/mL)

Before operation 3.79 ± 2.09
After the operation 3.18 ± 2.28

p = 0.27
AMH, anti-mullerian hormone.

but the difference was not statistically significant (p = 0.27).
The study found that this surgical approach had no signifi-
cant effect on the ovarian function of the patients, as shown
in Table 4.

4. Discussion
Focal adenomyosis occurs when the adenomyosis le-

sions show localized growth within the myometrium. The
main clinical manifestations of such patients are a pro-
gressive aggravation of secondary dysmenorrhea, increased
menstrual flow, secondary anemia, enlarged uterus, infertil-
ity, and dyspareunia. Some patients experience symptoms
which seriously affect their life and work and require active
treatment. The treatment of focal adenomyosis is challeng-
ing, and its treatment principles are to relieve and elimi-
nate symptoms, reduce and remove lesions, improve and
promote fertility, and avoid or reduce recurrence. Individ-
ualized treatment should be implemented according to the
patient’s age, symptoms, fertility needs, or specific require-
ments. Currently, the treatment methods for focal adeno-
myosis mainly include drug therapy, surgical therapy, inter-
ventional therapy, and comprehensive therapy. For patients
with initial treatment, conservative drug treatment is gener-

ally adopted. Commonly used drugs include oral contra-
ceptives, progestins, gonadotropin-releasing hormone ag-
onists (GnRH-a), and levonorgestrel-releasing intrauterine
system (Mirena) [10,11]. Although oral contraceptives are
relatively simple, inexpensive, and effective, long-term use
can lead to increased side effects such as irregular uterine
bleeding, gastrointestinal symptoms, thrombotic diseases,
and trance [12]. Long-term oral progestin therapy can cause
irregular vaginal bleeding, headache, weight gain, breast
tenderness, and other adverse reactions [13,14]. GnRH-a
has become the gold standard for non-surgical treatment,
but its price is high, and long-term use can cause adverse re-
actions such as osteoporosis, low estrogen symptoms, and
decreased libido [15]. Some patients may experience intol-
erable back pain, vaginal bleeding, lower abdominal dis-
comfort, ring detachment, and other symptoms after the
placement ofMirena [16]. Drug therapy can only temporar-
ily relieve symptoms, and drug treatment of uterine ade-
nomyosis is generally ineffective, with the symptoms re-
curring quickly after drug withdrawal, therefore requiring
long-term use [17]. Radiofrequency ablation is suitable for
small uterine adenomyosis lesions, but it does not achieve
satisfactory therapeutic effect for uterine diffuse lesions or
larger uterine adenomyomas. Embolization refers to block-
ing the uterine artery through emboli, reducing or eliminat-
ing the blood flow to the uterus, thus causing the uterus to
be in a state of ischemia and promoting the ischemic at-
rophy of the adenomyosis lesion. Secondary to the exis-
tence of collateral circulation in the uterus, when the col-
lateral circulation is established, the atrophied ectopic en-
dometrium will continue to regrow. Also, embolization af-
fects the blood supply of the ovaries, affecting the ovar-
ian function and possibly causing premature menopause.
There is a paucity of research on the treatment of adeno-
myosis by high-intensity focused ultrasound. It is mainly
used in premenopausal women, preferably without a his-
tory of lower abdominal surgery. It is easy to damage the
endometrium during the course of treatment, which leads
to long-term vaginal discharge and bleeding. Subtotal hys-
terectomy removes the patient’s uterus while retaining the
cervix. The remaining cervix may develop cervical intraep-
ithelial neoplasia, or cervical cancer, which requires reop-
eration to remove the residual cervix. Total hysterectomy
was once the most important method utilized to cure focal
adenomyosis [18]. However, with economic development,
modern medical technological progress, and the increasing
attention of women to the integrity of their organs, the mod-
ern medical model has changed, and the treatment scheme
should be determined based on comprehensive considera-
tions of many factors. Hysterectomy is suitable for older
patients with severe dysmenorrhea or heavy and difficult-
to-control menstrual flow and without a need to preserve
fertility [19]. After a hysterectomy, ovarian function may
inevitably decline due to the impact on the ovarian blood
supply. This may lead to premature failure of ovarian re-
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serve functions with resulting perimenopausal symptoms.
Therefore, uterine-sparing surgery for adenomyosis is in-
creasingly being accepted, especially among patients of a
reproductive age who cannot tolerate long-term drug ther-
apy or in whom drug therapy fails. The laparoscopic ade-
nomyosis lesion resection has become a major therapeutic
option. However, in traditional adenomyosis lesion resec-
tion, it is necessary to avoid incisions of the uterine cav-
ity when removing the lesion. Because the adenomyosis
lesion grows diffusely in the myometrium, with unclear
boundaries and lacking a pseudocapsule, complete exci-
sion is difficult, which will greatly increase the possibility
of residual lesions and incomplete improvement of symp-
toms [20]. It has been reported that the post-surgery recur-
rence rate of adenomyosis lesions after conservative laparo-
scopic surgery is as high as 50% [21], so drugs are often re-
quired for maintenance therapy. The surgical method used
in this study removed part of the surrounding normal my-
ometrium and part of the endometrium, so as to ensure com-
plete removal of the lesions. Meanwhile, if the patient has a
large uterine cavity and increased menstrual flow, the uter-
ine cavity can be further incised to remove part of the en-
dometrial tissue and reduce uterine cavity volume, thereby
alleviating the increased menstrual flow. The advantages of
this surgical method are that the uterine arteries and veins
are not ligated, the peritoneal reflections are not opened,
and the sacral ligament and surrounding connective tissue
are not cut. The uterine integrity is preserved without de-
stroying the ovarian blood supply and the pelvic floor tissue
structure, reducing the potential impact on ovarian function.
This reduces the possibility of serious complications during
and after surgery and the risk of post-surgery pelvic organ
prolapse. The improved surgical method of expanded le-
sion resection can remove the lesions as much as possible,
effectively reducing post-surgery recurrence while improv-
ing the symptoms significantly in the short term. Remov-
ing focal adenomyosis lesions reduces subsequent use of
drugs, effectively cuts down the expenditure of medical re-
sources, and alleviates the economic burden of patients. Af-
ter uterine cavity reconstruction, the remaining endometrial
tissue can still form periodicmenstruation, reducing anxiety
among patients and ensuring sound psychological comfort.
We named this new conservative surgery for treating focal
adenomyosis as “modified laparoscopic inverted triangle
model for extended lesion resection”. The improved surgi-
cal method is easy to understand and highly reproducible.

In this study, 52 patients with focal adenomyosis dys-
menorrhea were treated with the modified laparoscopic in-
verted triangle model for extended lesion resection, and the
patient’s conditions before and after the surgery were an-
alyzed. This study showed that the uterine volume of the
patients after surgery was significantly reduced. The dys-
menorrhea symptoms in 50 patients were effectively re-
lieved 1 year after surgery, with the response rate being
96.1%. Two patients had intolerable dysmenorrhea. One

patient experienced no significant relief of dysmenorrhea
after treatment, with persisting dysmenorrhea symptoms,
and 1 patient had dysmenorrhea symptoms again 1 year af-
ter the surgery, with the 1-year recurrence rate being 3.8%.
Two years after the surgery, the dysmenorrhea symptoms in
46 patients were effectively relieved, with the response rate
being 88.5%, and 4 more patients reported intolerable dys-
menorrhea compared with that of the previous year, with
the 2-year recurrence rate being 11.5%. The recurrence
rate was close to that of the combined therapy of GnRH-a
and conventional resection of endoscopic adenomyosis le-
sions [22]. The degree of dysmenorrhea in relapsed patients
was significantly relieved after drug treatment, and the re-
lapse may be related to the combination of Stage III–IV en-
dometriosis. The serum CA125 level in patients with ade-
nomyosis was higher than that of normal women, and the
degree of increase was positively correlated with the sever-
ity of the lesion [23]. This study compared the changes
in serum CA125 levels before and after surgery to evalu-
ate objectively the effect of surgical treatment. The study
found that the CA125 level of the patients after the surgery
decreased significantly, indicating that the degree of focal
adenomyosis was reduced. The CA125 level 2 years after
the surgery was not significantly different from that before,
which was considered related to the recurrence of dysmen-
orrhea in 6 patients. The changes in serum AMH levels
were measured, and no significant changes before and after
the surgery were observed, indicating that the surgery did
not have a significant adverse effect on the ovarian func-
tion.

Our study found that this surgery can effectively re-
lieve symptoms without significant adverse effects on the
ovarian function of patients, few intra-surgery and post-
surgery complications and strong reproducibility. How-
ever, it still has many limitations. First, this method has
high requirements on the operator’s skills, and not all hos-
pitals and surgeons can perform it. In addition, the scope of
surgical resection of the lesion will greatly affect the prog-
nosis of the patients. Due to the larger resection scope, pa-
tients who have received this treatment should utilize ad-
equate contraception after surgery and delay future preg-
nancy. Whether patients with long-term pregnancy plans
can undergo this surgery still requires more clinical data for
evaluation. Second, this is a retrospective case study with
a small number of 52 cases and a relatively short follow-
up period of 24 months. In the future, we will conduct a
larger-scale randomized case-control study, including com-
parisons with other treatment methods, to analyze and eval-
uate the surgical efficacy, recurrence rate, and complica-
tions of modified laparoscopic inverted triangle model for
extended lesion resection in the treatment of focal adeno-
myosis.
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5. Conclusions
Modified laparoscopic inverted triangle model for ex-

tended lesion resection is a safe and effective conserva-
tive surgical method for treating dysmenorrhea focal ade-
nomyosis.

Availability of Data and Materials
All data generated or analyzed during this study are

included in this published article.

Author Contributions
JMC, BYL and BRX designed the research study.

LBL, WWW and HMT performed the research. YC and
HZ consulted relevant literature. BT and RXS analyzed
the data. All authors contributed to editorial changes in
the manuscript. All authors read and approved the final
manuscript.

Ethics Approval and Consent to Participate
All subjects gave their informed consent for inclu-

sion before they participated in the study. The study was
conducted in accordance with the Declaration of Helsinki,
and the protocol was approved by the Ethics Committee
of Changzhou second people’s Hospital (approval number:
[2021] YLJSC0023).

Acknowledgment
Wewould like to express our gratitude to all those who

helped us during the writing of this manuscript. Thanks to
all the peer reviewers for their opinions and suggestions.

Funding
This work was supported by grants from

Changzhou High-Level Medical Talents Training Project
(2022CZBJ074), the maternal and child health key talent
project of Jiangsu Province (RC202101), the maternal
and child health research project of Jiangsu Province
(F202138), the Scientific Research Support Program for
Postdoctoral of Jiangsu Province (2019K064), and the
Scientific Research Support Program for “333 Project” of
Jiangsu Province (BRA2019161).

Conflict of Interest
The authors declare no conflict of interest.

References
[1] Harada T, Khine YM, Kaponis A, Nikellis T, Decavalas G,

Taniguchi F. The Impact of Adenomyosis on Women’s Fertil-
ity. Obstetrical & Gynecological Survey. 2016; 71: 557–568.

[2] Yeniel O, Cirpan T, Ulukus M, Ozbal A, Gundem G, Ozsener
S, et al. Adenomyosis: prevalence, risk factors, symptoms and
clinical findings. Clinical and Experimental Obstetrics & Gyne-
cology. 2007; 34: 163–167.

[3] Li X, Liu X, Guo SW. Clinical profiles of 710 premenopausal
womenwith adenomyosis who underwent hysterectomy. Journal
of Obstetrics and Gynaecology Research. 2014; 40: 485–494.

[4] Vercellini P, Viganò P, Somigliana E, Daguati R, Abbiati A,
Fedele L. Adenomyosis: epidemiological factors. Best Practice
&Research. Clinical Obstetrics &Gynaecology. 2006; 20: 465–
477.

[5] Zhu L, Chen S, Che X, Xu P, Huang X, Zhang X. Comparisons
of the efficacy and recurrence of adenomyomectomy for severe
uterine diffuse adenomyosis via laparotomy versus laparoscopy:
a long-term result in a single institution. Journal of Pain Re-
search. 2019; 12: 1917–1924.

[6] Di Spiezio Sardo A, Calagna G, Santangelo F, Zizolfi B, Tanos
V, Perino A, et al. The Role of Hysteroscopy in the Diagnosis
and Treatment of Adenomyosis. BioMedResearch International.
2017; 2017: 2518396.

[7] Maheshwari A, Gurunath S, Fatima F, Bhattacharya S. Adeno-
myosis and subfertility: a systematic review of prevalence, di-
agnosis, treatment and fertility outcomes. Human Reproduction
Update. 2012; 18: 374–392.

[8] Al Jama FE. Management of adenomyosis in subfertile women
and pregnancy outcome. OmanMedical Journal. 2011; 26: 178–
181.

[9] Hawker GA, Mian S, Kendzerska T, French M. Measures of
adult pain: Visual Analog Scale for Pain (VAS Pain), Nu-
meric Rating Scale for Pain (NRS Pain), McGill Pain Ques-
tionnaire (MPQ), Short-Form McGill Pain Questionnaire (SF-
MPQ), Chronic Pain Grade Scale (CPGS), Short Form-36 Bod-
ily Pain Scale (SF-36 BPS), and Measure of Intermittent and
Constant Osteoarthritis Pain (ICOAP). Arthritis Care & Re-
search. 2011; 63: S240–S252.

[10] Cucinella G, Granese R, Calagna G, Svelato A, Saitta S, Tonni
G, et al. Oral contraceptives in the prevention of endometrioma
recurrence: does the different progestins used make a differ-
ence? Archives of Gynecology and Obstetrics. 2013; 288: 821–
827.

[11] Bragheto AM, Caserta N, Bahamondes L, Petta CA. Effective-
ness of the levonorgestrel-releasing intrauterine system in the
treatment of adenomyosis diagnosed andmonitored bymagnetic
resonance imaging. Contraception. 2007; 76: 195–199.

[12] Pontis A, D’Alterio MN, Pirarba S, de Angelis C, Tinelli R, An-
gioni S. Adenomyosis: a systematic review of medical treat-
ment. Gynecological Endocrinology. 2016; 32: 696–700.

[13] Osuga Y, Hayashi K, Kanda S. Long-term use of dienogest for
the treatment of primary and secondary dysmenorrhea. Journal
of Obstetrics and Gynaecology Research. 2020; 46: 606–617.

[14] Osuga Y, Watanabe M, Hagino A. Long-term use of dienogest
in the treatment of painful symptoms in adenomyosis. Journal of
Obstetrics and Gynaecology Research. 2017; 43: 1441–1448.

[15] Vannuccini S, Luisi S, Tosti C, Sorbi F, Petraglia F. Role of med-
ical therapy in the management of uterine adenomyosis. Fertility
and Sterility. 2018; 109: 398–405.

[16] Benetti-Pinto CL, Mira TAAD, Yela DA, Teatin-Juliato CR,
Brito LGO. Pharmacological Treatment for Symptomatic Ade-
nomyosis: A Systematic Review. Revista Brasileira de Gine-
cologia e Obstetricia. 2019; 41: 564–574.

[17] Kim JK, Shin CS, Ko YB, Nam SY, Yim HS, Lee KH. Laparo-
scopic assisted adenomyomectomy using double flap method.
Obstetrics & Gynecology Science. 2014; 57: 128–135.

[18] Siegler AM, Camilien L. Adenomyosis. Journal of Reproductive
Medicine. 1994; 39: 841–853.

[19] Moldassarina RS.Modern view on the diagnostics and treatment
of adenomyosis. Archives of Gynecology and Obstetrics. 2023;
308: 171–181.

[20] Bourdon M, Santulli P, Marcellin L, Maignien C, Maitrot-
Mantelet L, Bordonne C, et al. Adenomyosis: An update regard-
ing its diagnosis and clinical features. Journal of Gynecology
Obstetrics and Human Reproduction. 2021; 50: 102228.

9

https://www.imrpress.com


[21] Younes G, Tulandi T. Conservative Surgery for Adenomyosis
and Results: A Systematic Review. Journal of Minimally Inva-
sive Gynecology. 2018; 25: 265–276.

[22] Yu W, Liu G, Liu C, Zhang Z. Recurrence-associated factors of
laparoscopic adenomyomectomy for severely symptomatic ade-
nomyoma. Oncology Letters. 2018; 16: 3430–3438.

[23] Zheng R, Zeng D, Wan TT, Guo WB, Guo Y, Liu MJ. Predis-
posing factors for predicting the therapeutic response of adeno-
myosis after uterine artery embolization: serum CA125 levels
and accompanying endometriosis. Diagnostic and Interventional
Radiology. 2018; 24: 364–371.

10

https://www.imrpress.com

	1. Introduction
	2. Materials and Methodologies
	2.1 General Data
	2.2 Surgical Methods
	2.3 Follow-Ups after Treatment
	2.3.1 Evaluation of the Degree of Dysmenorrhea
	2.3.2 Comparison of Uterine Volume
	2.3.3 Comparison of Serum Tumor Index CA125 Levels
	2.3.4 Comparison of Serum AMH Levels

	2.4 Statistical Methods

	3. Result
	3.1 General Conditions of Patients
	3.2 Improvement of Dysmenorrhea Symptoms in Patients after Surgery
	3.3 Changes in Uterine Volume and Serum CA125 Level before and after Surgery
	3.3.1 Changes in Uterine Volume before and after Surgery
	3.3.2 Changes in Serum CA125 Level before and after Surgery

	3.4 Changes in Serum AMH Levels before and after Surgery

	4. Discussion
	5. Conclusions
	Availability of Data and Materials
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgment
	Funding
	Conflict of Interest

