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Correlation between Pelvic Diameter and Different Surgical
Procedures for Exogenous Cervical Leiomyoma
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Objectives: The objective of the study was to investigate the clinical value of pelvic diameter in the evaluation of surgical difficulty and
selection of the best surgical plan for exogenous cervical leiomyomas.

Materials and Methods: Sixty-five patients with exogenous cervical leiomyomas admitted to our hospital from 2012 to 2021 were enrolled.
All patients underwent pelvic magnetic resonance imaging examination before surgery and received surgical treatment within 1 week. Relevant
clinical data were collected. According to the surgical approach, they were divided into two groups: the laparoscopic group and the laparotomy
group. The clinical significance of the pelvic diameter line in the surgical selection of exogenous cervical leiomyomas was discussed by
retrospective analysis of the correlation between the pelvic diameter line and the collected clinical indicators.

Results: There was no significant difference in tumor location and pelvic diameter between the two groups (P > 0.05). However, there was a
significant difference in tumor diameter and the ratio of tumor diameter line to pelvic diameter line (P < 0.05). In addition, the laparoscopic
group underwent more myomectomy than hysterectomy and lost more blood during operation (P < 0.05).The postoperative index showed
that patients in the laparotomy group had a higher proportion of full of cellular leiomyoma, higher postoperative temperature, and longer
postoperative exhaust time (P < 0.05).

Conclusion: The ratio of the tumor diameter line to the pelvic diameter line is correlated with the surgical plan selection of exogenous cervical
leiomyomas, which may be used to evaluate the surgical difficulty of these patients and the selection of the suitable surgical plan.
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INTRODUCTION because of clear vision, small trauma, quick recovery, and
minimal scars, and the risk of intraoperative hemorrhage
and is influenced by the size and number of leiomyomas
and the time of operation during laparoscopic surgery. The
advantages of traditional open surgery are more pronounced
when the pelvic pelvis is deep and narrow, the mass is large,

Uterine leiomyomas are one of the most common benign
tumors in the female reproductive system. The vast majority
of uterine leiomyomas occur in the uterine body, whereas
the incidence of cervical leiomyomas is 0.6%.! Cervical
leiomyomas are located below the level of the internal
opening of the cervix. Due to its anatomical location in the
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large quantity, long operation time, the operating space is
obscured, and the intraoperative wound bleeding rate is
fast.[*¢) Improper surgical procedures may increase the risk
of obstetrical complications, such as uterine rupture during
laparoscopic myomectomy.l”! Therefore, it is difficult for
surgeons to reasonably and effectively adapt the surgical
method.The mass data provided by the preoperative image
data and the determination of the nature of the mass provide
surgeons with very useful reference data, and if combined
with the pelvic diameter line to determine the width and depth
of the patient’s pelvis, it will be more helpful to assess the
difficulty of surgery and select surgical options.

Deep pelvic diameter measurements are based on X-rays,
ultrasound, computed tomography, and magnetic resonance
imaging (MRI). In particular, MRI images are clear, without
ionizing radiation during measurement, and various related
diameter data can be obtained from multiple sequences,
multilevels, and angles, and because of its high soft-tissue
resolution, it can not only realize the pelvic osseous structure
measurement but also clear imaging of pelvic soft tissue,
which is helpful in judging the accurate anatomical relationship
between cervical fibroids and soft tissues.[*®] At present, many
doctors have carried out the use of relevant pelvic diameter
lines to assess the width and narrowness of the pelvis and
predict the difficulty of surgery in low-level rectal cancer,
pelvic organ prolapse, etc.”'% These clinically significant
diameters, including the anterior diameter of the pelvic inlet,
the anterior diameter of the middle pelvis, the anterior and
posterior diameter of the pelvic outlet, the interstitial diameter
of'the sciatic spines, and the interstitial diameter of the sciatic
nodule, the sacrococcygeal diameter, and the sacrococcygeal
curvature, not only evaluate the width, narrowness, and depth
of the pelvis from a three-dimensional (3D) perspective but
also understand the sacrococcygeal curvature through the index
of the degree of sacral coccyx curvature, which provides a
basis for objectively judging the choice of surgical method.”'!
Pelvic MRI uses zero spacing, small field of view and thin layer
scanning to improve tissue resolution, can more clearly display
pelvic floor anatomy, diffusion-weighted imaging, dynamic
MRI, 3D-MRI, and other new imaging techniques, greatly
enriching the imaging doctor’s examination methods. The
larger cervical fibroids (diameter >5 cm) are relatively fixed
in position, closely related to the pelvic floor tissue, and the
degree of motion is small relative to the fibroids of the uterine
body, and it is not easy to change the anatomical relationship
through external means, so the use of preoperative pelvic
MRI to assess the difficulty of surgery and choose the surgical
method is expected to be a more appropriate choice.'*!?!

MareriaLs anp MeTHoDS
This study was approved by Fujian Maternity and Child Health

Hospital Committee (approval no. 2023J001) and followed
the Helsinki Declaration. The informed patients consent were
waived by committee due to the retrospective nature.

Atotal of 68 patients with a preoperative diagnosis of cervical
exophytic fibroids were collected from Fujian Provincial
Maternal and Child Health Hospital from 2012 to 2021, all
patients underwent pelvic MRI examination before operation.
They were divided into laparoscopic group and a laparotomy
group according to the operation methods. The clinical data
were collected, and the pelvic diameters were measured in
the workstation of the radiology department for retrospective
analysis, to compare the differences of the measurement
indexes between the laparoscopic group and the laparotomy
group, and to analyze the correlation between the pelvic
diameter and the indexes of the laparoscopic group and
the laparotomy group, to explore the clinical significance
of pelvic diameter in evaluating the selection of surgical
approach for exophytic cervical fibroids.

Inclusion criteria

(1) Age 2060 years old; (2) the anatomical location of the mass
is located below the level of the internal orifice of the cervix and
is exogenous; (3) the diameter of the cervical mass is >5 cm;
and (4) the surgeons are all physicians with rich surgical
experience at the level of deputy chief physician or above.

Exclusion criteria

(1) Patients with a mass diameter of <5 cm; (2) height <145 cm
or >175 cm; (3) body weight <40 kg or >80 kg; (4) patients
with cervical submucosal fibroids; (5) patients with
postoperative pathology confirmed as malignant tumors;
and (6) patients with contraindications for magnetic
resonance examination.

1.5T GE Signa HDE MRI equipment is used. Before the
examination, the patient is instructed to empty the intestine and
hold the urine appropriately, the coil was placed in the patient’s
lower abdomen and fixed, and the patient was instructed to
breathe chest as much as possible to reduce respiratory motion
artifacts. All patients underwent conventional MRI scanning.
The sequence parameters are shown in Table 1.

Pelvic MRI scans are imported into a workstation, and two
senior diagnostic imaging physicians independently analyze
the images without knowing the pathological results and
surgical methods to obtain raw data and average them.

The diameter lines measured were the maximum
transverse diameter of the tumor [Figure 1a], the maximum
anteroposterior diameter of the tumor [Figure 1b], the ischial
interspinous diameter [Figure 1c], the ischial tuberosity
diameter [Figure 1d], and anteroposterior diameter of pelvic
inlet [Figure 1e] The length of each path line of the pelvis was
measured twice and averaged, as shown in Table 2.
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Table 1: Scan sequences parameters of conventional magnetic resonance imaging

Scan orientation and sequence TR (ms) TE (ms)  FOV (cm) Layer Layer Matrix Number of
thickness (cm)  spacing (cm) acquisitions

Cross-axis FSE/T1WI 450 15 6 1 320%256 4

FSE/T2WI fat inhibition on the 2800~4200 68~82 40x28~40 6 1 320%256 2~4

transverse, sagittal and coronal plane

Cross-axis DWI (B=700 s/mm?) 4800~5200 76 6 1 128x28 6~8

M3D/LAVA 3.5 1.6 3~5 320%192 1

FOV: Field of view, DWI: Diffusion-weighted imaging, LAVA: Liver acceleration volume acquisition, FSE: Fast Spin Echo, TR: Time of repetition, TE: Time

of echo

Table 2: Specific definitions of measurement parameters

Parameter

Description

Maximum transverse
diameter of the tumor
Maximum
anteroposterior
diameter of the tumor

Ischia spine spacing

Ischial tuberosity
spacing
Anterioposterior
diameter of pelvic
inlet

The maximum diameter line in the left and right
directions of the tumor

The maximum diameter of the anterior and
posterior direction of the tumor

The straight-line distance between the bilateral
the sciatic spine

The straight-line distance between the bilateral
ischial tuberosity

The straight-line distance from the middle
superior margin of the symphysis pubis to the
middle anterior margin of the sacral promontory

Figure 1: The pelvic diameter lines were measured by MRI,as shown
in (a) Ischial spine spacing,(b) Ischial nodule spacing, (c) Maximum
transverse diameter of tumor, (d) Maximum anteroposterior diameter of
tumor, (e) Anteroposterior diameter of pelvic inlet

All the measured data were collated and input into the database,
and the SPSS 24.0 statistical software (SPSS Inc., Chicago,
USA) was used for statistical analysis. The parameters of
general condition, intraoperative and postoperative condition,

tumor diameter, and the difference between tumor diameter and
pelvic diameter were compared between laparoscopic group
and laparotomy group. The data of normal distribution were
expressed by mean =+ standard deviation, and the results were
analyzed by one-way ANOVA. The analysis of the counting
data was Chi-squared. P <0.05 is statistically significant.

ResuLts

General data of patients in the laparoscopy and
laparotomy [Table 3], the results suggest that there was no
statistical difference between the two groups (P > 0.05).

Comparing the MRI data between laparoscopic group and the
laparotomy group [Table 4], the results showed that there was
no statistical difference in the tumor location between the two
groups (P > 0.05), and there was no statistical difference in
the length of each pelvic diameter (P > 0.05), but the tumor
diameter and the ratio of tumor diameter to pelvic diameter
were significantly different (P < 0.05).

The comparison of surgical indicators between laparoscopic
group and the laparotomy group [Table 5] showed that
there were significant differences in the surgical method,
intraoperative blood loss, and intraoperative blood transfusion
cases between the two groups (P < 0.05). The laparoscopic
group underwent more myomectomy than total hysterectomys;
the amount of intraoperative blood loss and the number of
intraoperative blood transfusions in the laparotomy group
were more than those in the laparoscopy group, but there
was no significant difference in intraoperative adhesion
and pre and postoperative human chorionic gonadotropin
hemoglobin (HGB) values (P > 0.05).

The comparison of postoperative indicators between the
laparoscopic group and the laparotomy group [Table 6]
showed that the highest postoperative body temperature in
the laparoscopic group was significantly lowerthan that in
the laparotomy group (P < 0.05). The proportion of cellular
leiomyomas in the laparotomy group was higher (P < 0.05).
However, there was nosignifcant difference in postoperative
anti-infammatory time and postoperative hospital stay
(P> 0.05).
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Discussion

The most common treatment for cervical leiomyomas is
surgery; myomectomy!'''¥ or hysterectomy may be performed
depending on the patient’s specific needs.!'>" The surgical
methods often include traditional laparotomy, vaginal surgery,
laparoscopic porous, laparoscopic uterine artery occlusion in
combination with myomectomy,!'® or even single-port robotic
surgery.”! The selection is often based on the rich clinical
experience of the operator, with great subjective factors.

Table 3: General data of patients in the laparoscopic and
open groups

ltem Open Laparoscopic P
abdominal group
group (n=27) (n=38)
Age (years) 41.22+8.95 40.58+7.88 0.760
Height (cm) 160.41+4.28 159.11£5.17  0.287
Weight (kg) 60.44+7.99 56.99+7.67 0.084
BMI 23.51+£3.14 22.52+2.99 0.203
Number of pregnancies
(times)
0 4 1 0.186
1 5 7
>2 18 30
Number of deliveries
(times)
0 5 4 0.615
1 14 20
>2 8
Complaints
Mass 19 21 0.404
Hemorrhage 7 16
Abdominal discomfort 1 1
Previous surgical history
No 14 22 0.629
Yes 13 16

BMI: Body mass index

Martinez et al., in their study, reported that myomectomy is
related to the type of leiomyoma but not to the location and
size of leiomyoma. Intermural and subserous leiomyomas are
more suitable for laparoscopic surgery.[!”

Due to the special location of cervical leiomyoma, the risk
of intraoperative bleeding and potential damage to adjacent
organs may cause serious complications. At the same time,
uterine myoma has the convenience of changing the anatomical
relationship and winning the surgical space by pulling or lifting
the uterine body. In contrast, cervical leiomyomas, especially
exogenous leiomyomas, have relatively fixed mobility and are
greatly restricted by the patient’s pelvic anatomy. It is difficult
to find objective criteria to evaluate surgical approaches.

Vaginal surgery is an operation for cervical leiomyoma,
but it has a poor visual field for exploration and treatment
of abdominal lesions!'*!>181l and is easily hindered by the
size of the uterus,!'®?% especially when there is severe pelvic
adhesion. The study shows that most of the women in Fujian
are a narrow pelvic type,l'7?! so the cases included in this
study were not treated by vaginal surgery after comprehensive
evaluation by the operators. The advantage of traditional
laparotomy lies in the 3D visual field, especially when there
are severe intraoperative adhesions during the operation, the
blunt separation of some tissue levels can be completed by
the fine movements of the hand. When the acute bleeding
is more ferocious, the finger squeezes and compresses the
bleeding site so that the surgeon can reduce the amount of
bleeding when exploring the bleeding point. Especially in the
case of large cervical leiomyomas, which often have a rich
blood supply, and preoperative imaging examination cannot
rule out the possibility of sarcoma, laparotomy can remove
the tumor completely and avoid the possibility of tumor
dissemination and implantation. Laparoscopic surgery has the
characteristics of a beautiful incision and quick postoperative

Table 4: Comparison of magnetic resonance imaging data between laparoscopic group and laparotomy group

ltem

Open abdominal
group (n=27)

Laparoscopic P
group (n=38)

Fibroids location
Anterior wall
Side wall
Back wall
Maximum transverse diameter of the fibroid (mm)

Ischial spine space (mm)

The ratio of the maximum left and right diameter of fibroids to ischial spine space

Ischial tuberosity spacing (mm)

The ratio of the maximum left and right diameter of fibroids to ischial tuberosity spacing

Maximum anteroposterior diameter of fibroids (mm)
Anteroposterior diameter of pelvic inlet (mm)

The ratio of the maximum anteroposterior diameter of fibroids to the anteroposterior

diameter of pelvic inlet

8 4 0.147

7 13

12 21
10.01£3.09 6.96x1.64 0.000**
11.20+0.67 11.17+0.77 0.872
0.90+0.28 0.62+0.15 0.000%*
12.62+0.76 12.25+1.14 0.145
0.80+0.26 0.57+0.14 0.000%*
7.95+£1.90 6.35£1.72 0.001%*
12.43+1.01 123.72+0.99 0.247
0.64+0.16 0.50+0.14 0.000%*

*#P<0.01
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recovery. At the same time, due to the adjustment of the
focal length and angle of the laparoscope, the parts and more
subtle structures that cannot be seen under open vision can
be observed. In particular, the coagulation and cutting can
be combined to reduce intraoperative blood loss while using
laparoscopic instruments.

Table 5: Comparison of surgical indexes between
laparoscopic group and laparotomy group

Item Open group  Laparoscopic P
(n=27) group (n=38)
Surgical approach
Uterine tumor enucleation 12 27 0.041*
Hysterectomy 15 11
Intraoperative adhesions
No 13 20 0.804
Yes 14 18
Operation time 143.35+50.14 161.4+77.02 0.427
Intraoperative bleeding 421.93+693.36  125.53+234.18  0.017*
Preoperative HGB 119.77+20.64 118.89+19.75  0.745
Postoperative HGB 98.27+19.08 103.5715.81  0.093
Change of HGB before and 21.50+12.57 15.22+13.09 0.246
after surgery
Intraoperative blood 5 1 0.029%*
transfusion

HGB: Hemoglobin. *P<0.05

In this study, there were no significant differences in age,
height, weight, body mass index, maternal history, previous
surgical history, and symptoms between the laparotomy
group and the laparoscopic group, indicating that these
factors are not the main factors affecting the choice of
surgical approach.

The diameter of the pelvic anatomy is of great value in judging
the mode of obstetrical delivery, especially when the cervix
is dilated and the fetal presentation decreases.['®??) However,
the labor process is a dynamic process, and the location of
exogenous cervical myoma is relatively fixed. Preoperative
analysis of imaging data to evaluate the correlation between
tumor and pelvic diameter can provide a relatively objective
index for clinicians. In particular, certain diameters of the
pelvic entrance plane and the middle pelvic plane have
a significant impact on the difficulty of surgery, because
traditional laparoscopic instruments cannot change the
curvature and angle at will. Therefore, the space limitation
significantly affects the decision for surgical approach. The
shape of a woman’s pelvis is related to ethnicity, growth and
development, nutrition, and hormones. And its classification
is based on pelvic diameter. In theory, it can be divided into
female type, anthropoid type, male type, and flat type, but most
pelvises are actually mixed. Therefore, it is more convincing to

Table 6: Comparison of postoperative indexes between laparoscopic group and laparotomy group

Item Open abdominal group (n=27) Laparoscopic group (n=38) P
Postoperative pathology
Uterine fibroids 12 26 0.045%*
Uterine fibroids degeneration 5 1
Rich in cells 10 11
Surgery
Median postoperative hospital stay 6.56+3.29 5.45+2.11 0.103
Anal exhaust time 33.61£11.43 27.6+9.47 0.013*
Indwelling catheter time 46.24+27.99 37.84+17.41 0.141
Maximum postoperative temperature
<373 9 26 0.019*
37.4-38 16 11
38.1-39 2 1
Postoperative pain time
0 0 4 0.071
1 0 4
2 10 14
>3 17 1216
Postoperative anti-inflammatory time
0 1 2 0.844
1 0
2 12 16
>3 14 19
Postoperative complications
No 23 37 0.069
Yes 4 1
*P<0.05
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choose the pelvic diameter as the surgical approach for cervical
leiomyoma. From the data in this paper, the location of the
exogenous tumor is not a factor considered by the operative
method, but the size of the tumor has a significant difference
in the selection of the surgical approach, especially the ratio
of the diameter of the tumor to the corresponding pelvic bone
is of great significance in determining the surgical approach.

In terms of surgical methods, the two groups of patients were
more inclined to laparoscopic surgery in the choice of uterine
myomectomy. First, the patients who underwent myomectomy
were younger and required to preserve the uterus; second, the
size of the tumor was smaller than that of the laparotomy group,
indicating that the diameter of the excessively large tumor
must limits the operation space of laparoscopic instruments,
Therefore, the diameter of the tumor is the main basis for
preoperative evaluation for the choice of operation.

There was no significant difference between pre and
postoperative HGB values or changes. On the one hand, the
patients with bleeding caused by exogenous cervical leiomyoma
vary greatly because of the different course of disease, which
cannot be compared purely by numerical values. On the other
hand, the blood routine measurement time after operation is
longer than the second day after operation. At this time, most
patients have eaten or drank water, and the postoperative HGB
value may be greatly affected by the dilution of fluid intake by
patients with different height and weight. Simple numerical
values do not reflect specific changes. The changes in HGB
value before and after surgery should be significantly correlated
with the amount of intraoperative blood loss, but the data in
this study may not really reflect the significant differences
between different groups after emergency blood transfusion
during surgery. Second, we cannot rule out the limitation of
the results caused by the small sample size, and we still need
to collect and increase the sample size to continue to observe.
Third, the side also reflects that choosing the correct operation
according to the size of the mass is the real minimally invasive
goal. Adequate preoperative evaluation and intraoperative
hemostatic planning are helpful to reduce bleeding and avoid
changes in HGB.

According to the postoperative pathological results, the
majority of patients in the laparoscopic group had simple
uterine leiomyomas, indicating that when the preoperative
imaging examination showed that the uterine tumor was
significantly enlarged and the blood supply was abundant,
which cannot be determined the nature of myoma degeneration,
cellular leiomyoma, or sarcoma, the surgeon will choose to
open a complete myomectomy or hysterectomy as much as
possible. The rich blood supply of the tumor often leads to
more bleeding during laparotomy than in laparoscopy, which
also explains the significant difference in the number of blood

transfusion patients between different groups, which also
reflects the risks of surgery from the side.

There was no significant difference in the median hospital
stay, indwelling catheter time, and postoperative complication
rates, indicating that the appropriate choice of operation is
conducive to the recovery of patients. In terms of anal exhaust
time, the laparoscopic group was significantly lower than
the laparotomy group, indicating that laparoscopic surgery
was performed in a confined space, avoiding the exposure
of tissues and organs and the stimulation of glove gauze,
with little interference to the abdominal cavity, and rapid
postoperative recovery of intestinal motility. The power
recovery is fast, which is consistent with the previous literature
reports.l'”?! The highest postoperative body temperature in
the laparoscopic group was significantly lower than that in the
laparotomy group. It indicated that the degree of injury and
stress of laparoscopic surgery were lower, which is consistent
with the reports of other researchers.?***! However, there was
no signifcant difference in postoperative anti-infammatory
time. Therefore, the antibiotics used to control the infection
during the perioperative period are basically the same, and
the efficacy is also the same, without the difference between
laparotomy and laparoscopy. The postoperative pain time
is due to the intervention of the anesthesiology department,
and the postoperative analgesia effect is better, so there is
no significant difference, but from the careful analysis of
the data, it can be seen that the degree of pain is better in
the laparoscopic group, especially within 24 h after surgery.

CoNCLUSION

Therefore, according to the ratio of tumor diameter and pelvic
diameter obtained by preoperative imaging examination, the
difficulty of surgery can be evaluated, and the best surgical
plan can be selected based on this to achieve the best treatment
effect. However, how to define the optimal range of the ratio
for different surgical options still needs more research and
analysis with more large sample data. In addition, the patient’s
age and needs should be fully considered, the tumor nature
and tumor blood supply should be also accurately estimated
before surgery, and the advantages and disadvantages of
different surgical approaches should be skillfully mastered,
until individualized and precise treatment is carried out.
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