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Abstract

Background: We aimed to evaluate an approach to induced abortions during eatly pregnancies that controls the suc-
tion pressure and restricts the duration of the procedure.

Methods: Three hundred patients programmed for induced eatly pregnancy abortions, hospitalized in the Shandong
Provincial Maternity & Child care Hospital from October 2013 to October 2015, were enrolled. Patients wete ran-
domly assigned to either research or control group. In the research group, operation pressure was controlled at 400
mmHg and operation time in the uterine cavity was kept at less than 75 s. In the control group, pressure ranged from
400-500 mmHg. Clinical variables were recorded for each patient until the fourth month after surgety, correlation and
multivariate analyses were carried.

Results: Compared with control group, anesthesia and intervention durations and the suction pressure were signifi-
cantly lower and the endometrial thickness of the first late follicular phase after operation was significantly larger in the
research group (P<0.05). In the first postoperative month, the number of patients who reported menstruation flow
decteased by mote than 1/3 of its normal volume was significantly lower than that in the control group (P<0.05). In
the third postoperative month, the thickness of the late follicular phase endometrium was significantly larger than that
in the control group (P<0.001). The mean intraoperative pressure and intrauterine operation duration both influenced
the endometrial thickness of follicular phase.

Conclusion: Controlling the suction pressure and time for vacuum aspiration abortions during early pregnancies can
reduce the incidence of intrauterine adhesions and better protect the endometrium.
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Introduction

There are about 40 million to 60 million docu-
mented abortions annually worldwide, which
means about 26% of the global pregnancies ends
up in abortion (1). In China, around 13 million
abortions are induced annually (2), of which
49.7% are in nonporous women, and 47.5% in
women under the age of 25 years (3). Among
women suffering from miscarriage, 55.9% have
had a prior induced abortion; with 13.5% having
had more than 3 previous abortions (3). The risk
of intrauterine adhesions and infertility rises with
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the number of abortion procedures conducted on
a woman. Vacuum aspiration is a surgical ap-
proach for terminating pregnancy; it is suitable
for pregnancies within the first 10 weeks. A can-
nula is inserted into the uterine cavity and nega-
tive pressure is applied to pull out all embryotic
tissues, therefore terminating the pregnancy.

This is a report on technical improvements to the
procedure, implemented in our hospital, that re-
duce the endometrium trauma and the incidence
of intrauterine adhesions.
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Material and Methods

Research subjects

Overall, 300 patients with early high-risk preg-
nancies admitted to Shandong Provincial Maternity
& Child care Hospital during the period running
from October 2013 to October 2015 were
enrolled in the study. All the patients were fol-
lowed up for 4 months.

The inclusion criteria included an age in the range
from 18-40 years, good physical condition, no
history of oral mifepristone treatment, no con-
traindications for painless abortion procedure,
presence of early high-risk pregnancy conditions
(4) (that 1s, early pregnancy with history of more
than 2 abortions per year or more than 3 abor-
tions in total). The exclusion criteria included a
gestational sac diameter greater than 5 cm or evi-
dence of embryonic growth arrest on B-
ultrasound images, and the unfeasibility to follow
patients for 3 months after the operation.

The patients were randomly assigned to either a
research group or a control group; each group
had 150 cases. There were no significant differ-
ences between the two groups in terms of the age
of patients or the size of gestational sacs (P>0.05)
(Table 1).

The Ethics Committee of Shandong Provincial Ma-
ternity & Child care Hospital approved this study
and all patients signed informed consent forms.

Diagnosis and treatment process

The two groups of patients underwent a vacuum
aspiration procedure according to the technical
requirements. Specialists carried out the post-
operative follow-ups. During the follow ups
postoperative bleeding duration, time of restored
menstruation, flow amount and duration were
recorded. Additionally, endometrial thickness was
detected by ultrasonography, and the presence of
uterine adhesions detected by hysteroscopy, 4
months after the operation.

1) If the menstrual cycle recovered within 42 days
after the operation, the return visit was planned
in the first late follicular phase. 2) If menstruation
was not present after 42 days, the return visit was
done at the 42nd day and hysteroscopy was con-
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ducted to record intrauterine and cervical adhe-
sions. 3) All patients returned for a visit three
months after the operation, during the late men-
strual follicular phase. 4) For patients with post-
operative amenorrhea, those with reduced men-
strual flow (less than %2 the normal amount), or
those with a B-ultrasound showing endometrial
thickness <0.5 cm at the first or the third post-
operative month, a hysteroscopic screening was
conducted at the fourth month after operation
and intrauterine and cervical adhesions were rec-

orded.

Preoperative Vacuum aspiration preparation

Preoperative routine examinations for patients
included gynecological examination, leucorrhea
routine screening, blood lab results and ECG, 7-
10 weeks of intrauterine pregnancy were diag-
nosed by B ultrasound, all tests gave normal re-
sults. The patients in the two groups were given
mifepristone (35 mg/tablet, Hubei Gedianrenfu
Pharmaceutical, approval number: H20040365)
24 hours before the procedure, b.i.d. with a 12-h
interval, and misoprostol tablets 600pg orally, the
next morning given before a meal (200 pg/tablet,
Cytotec, approval number: imported drug regis-
tration H20100186). Next, 2 hours later, the con-
ventional painless vacuum aspiration was pet-
formed; the procedure was conducted under
intravenous general anesthesia provided by an
anesthesiologist, propofol combined with fen-
tanyl (Yichang Renfu Pharmaceutical, 3 ~ 6

mg/kg/h).

Vacuum aspiration operation

The actual aspiration operations were carried out
with differences in the two groups of patients
performed by the same physician. For the re-
search group a suction head 7 or 8 was chosen
according to the size of the gestational sac. A first
suction round was carried out pointing the suc-
tion catheter towards the gestational sac, under a
pressure of <400 mmHg. The second round had
the catheter scraping the uterine cavity carefully
with a pressure of =200 mmHg. The third round
was performed to check around the uterine cavity
with suction head 6 again, under a pressure of
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100 mmHg. The force applied against the uterine
cavity was always recoiled at any feeling of
roughness in the cavity, to avoid damage to the
basal membrane of the endometrium. The whole
operation time in the cavity was less than 75s, the
anesthesia and intrauterine operation durations,
and the pressures applied with the catheters were
recorded. For the control group, the surgical
standard pressure was maintained at 400-500
mmHg, the uterine cavity operation time was not
restricted, the procedure was terminated by the
surgeon according to her own judgment by feel-
ing uterine contraction and uterine wall rough-
ness. The anesthesia duration, intrauterine opera-
tion time and mean pressure were recorded.

Criteria for judging menstrual amount and
Iate follicular phase endometrium thickness
The normal menstrual amount per cycle is
thought to be around 30 ml. However, there are
no practical means of accurately measuring the
menstrual amounts in patients. Therefore, the
patients were asked to compare the recent total
menstrual amount with the amounts of prior
cycles. Those patients who claimed to have a re-
duction of more than 1/3 of the prior quantities
were considered to have decreased menstrual
amounts. Alternatively, those who claimed an
increase of more than 1/3 were considered to
have increased menstrual amounts. Any per-
ceived significant changes in the menstrual
amount were considered abnormal (5).

The endometrium’s thickness is affected by the
cyclical changes in estrogen and progesterone
levels. The early follicular endometrium shows a
trilaminar pattern; the middle and late stage en-
dometriums show a significant contrast between
the functional and the basal layers, therefore the
detection of the thickness was performed during
the late follicular phase using a transvaginal ultra-
sound machine.

Hysteroscopy

According to the European Society for Gyneco-
logical Endoscopy (ESGE), the intrauterine ad-
hesions observed through hysteroscopy can be
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divided into Classes I through V. Class 1 in-
cludes multiple filmy adhesions in the uterine
cavity, with both sides of the cornua uteri and the
opening of the fallopian tubes normal. Class II
consists of dense fibrous adhesions between the
anterior and the posterior walls of the uterus,
both cornua uteri and the opening of the fallo-
pian tubes are still visible. In class III the stringy,
fibrous adhesions cause occlusion of part of the
uterus cavity and one side of the cornua uteri.
Class IV includes fibrous adhesions that occlude
part of the uterine cavity and both sides of the
cornua uteri. In the yet more serious class V the
adhesion scarring causes extensive deformation
and stenosis of the uterine cavity, and the walls
are completely shielded due to the adhesions. For
this study, class I was considered as mild, II-III
were considered as moderate, and IV-V were
considered severe (6,7).

Statistical analysis

All data were analyzed using the SPSS.21.0 soft-
ware (IBM, NYC, USA). The measurement data
were expressed as mean * standard deviation.
The 7 test was used to compare the mean value
between groups and the y2 test was used to
compare the enumerative data between groups.
For the univariate analysis the Spearman method
was used to analyze the correlations in the data;
the multivariate analysis used the Logistic me-
thod. A P<0.05 was considered as statistically
significant.

Results

Comparison of anesthesia and operation du-
rations, catheter pressure and blood loss av-
erages (X £ s)

We compared the mean values for the variables
between the research and the control group. The
results showed that compared with the control
group, the anesthesia and operation durations
and the catheter pressures were significantly de-
creased in the research group, (P<0.05). There
was no significant difference between the two
groups in regards to the intraoperative blood loss
(P>0.05) (Table 2).
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Uterine recovery after operation

We followed up the two groups of patients dur-
ing visits after the initial procedure. No signifi-
cant differences were found between the groups
concerning variables such as postoperative bleed-
ing duration, the time until menstruation restora-
tion, presence and severity of cervical adhesions,
or any other complications (P>0.05) (Table 3).

FEvaluation of endometrial thickness and
menstrual flow amounts

The average endometrial thicknesses of the sub-
jects in the two groups were examined one
month and three months after the operation. It
was observed that, in the research group, the en-
dometrial thickness average during the late folli-
cular phase one month after operation was signif-
icantly larger than that in the control group,
(P<0.001). The number patients complaining
about menstrual flow amounts having decreased
by 1/3, one month after the operation, were sig-
nificantly lower in the research group, (P<0.05).
The average endometrial thickness during the late
follicular phase, three months after operation,
was significantly larger in the research group
(P0.001). However, for the number of patients
complaining about menstrual flow being reduced
by 2, no statistically significant differences were
found between the two groups (Table 4).

Hysteroscopy results four months after oper-
ation

Four months after operation, hysteroscopies
were performed in all patients. There were no
significant differences between the two groups in
regards to class I-V adhesions (P>0.05) (Table 5).

Multivariate correlative analysis of endome-
trial thickness three months after operation

Based on the above results, we tried to find out
the influencing factors for different prognosis of
the two groups of patients. We took intrauterine
operation time, mean catheter pressure, endome-
trial thickness in late follicular phase one month
after operation, perceived menstrual flow de-
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crease as variables, and took the endometrial
thickness during the follicular phase three
months after operation as a constant, in order to
conduct a multivariate correlative analysis. The
result showed that mean catheter pressure and
intrauterine operation duration are both influen-
cing factors for the endometrial thickness during
the late follicular phase three months after opera-
tion, (P<0.05) (Table 6).

Discussion

In China, induced abortions are legal as a remedi-
al measure for contraceptive failure. The number
of induced abortions in China accounts for 1/4
of the global number, and about 1/3 of the in-
duced abortions are recurrent abortions (8).
Damage to the uterine cavity and cervical mucosa
during abortion operations can be due to several
factors including the excessive scraping of the
intrauterine walls, an overly high negative pres-
sure during suction, an inappropriate cervical ex-
pansion procedure, a curette not matching the
time of pregnancy, the repeated introduction of a
suction head or curette into the uterine cavity,
and the application of negative pressure while
entering through the cervix (9). Patients under-
going painless induced abortion procedures have
poor uterus contraction and extensive bleeding
under anesthesia, which can lead to excessive cu-
rettage and endometrial damage by a physician
who mistakes these as signs of an insufficiently
cleaned surface, increasing the risk for intraute-
rine adhesions (7). According to gynecological
infertility statistics, 30%-50% of infertilities are
caused by intrauterine adhesions (2). For recur-
rent abortion patients, the repeated scratching of
the intrauterine walls leads to the endometrial
damage, causing higher intrauterine infection and
intrauterine adhesion rates. Researchers have
linked the history of multiple dilation and curet-
tage procedures in multiple abortions to an in-
creased incidence of intrauterine adhesions (9).
Others have reported that the percentage of
intrauterine adhesions in induced abortion pa-
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tients reaches 13.21% (10), much higher than the
3% among general population.

Previous evidence (11) call for the choice of the
pressure applied to the rubber catheter to be be-
tween 400 and 500 mmHg according to the ges-
tational age and uterine size. One or two rounds
of suction clockwise should be stopped when the
uterine cavity feels rough, suggesting the tissues
are cleaned; and then a gentle curettage should be
used for the uterine fundus and the cornua uteri,
if necessary. The Chinese Medical Association
promulgating the " Clinical skills practice oligo-
genics fascicle " in 2004 (4) recommended in-
stead to first direct the suction catheter to the
location of the embryo under 400-500 mmHg
open negative pressure, and then rotate the suc-
tion head clockwise or counterclockwise, moving
up and down until feeling the uterine contrac-
tions and wall’s roughness. Then decrease the
negative pressure to 200-300 mmHg, and apply
one or two suction rounds again before taking
the cannula out. If necessary, the use of a small
curette to gently curettage the fundus and cornua
is advised. The Chinese Medical Association has
not yet revised its 2004 clinical practice guide-
lines. These days, more informed patients are
more concerned about possible complications of
the procedure such as uterine perforation, resi-
dual tissues and bleeding. However, the effects of
long time high-pressure intrauterine operations
on the patient's postoperative endometrium re-
pair and conception capabilities are mostly over-
looked (5).

In this study, we tested an approach where the
actual operating pressure in the uterine cavity was
decreased, and the duration of the procedure was
restricted in the research group. The results
showed that the intraoperative blood loss, post-
operative bleeding time, menstruation restoration
time, and other factors were not significantly dif-
ferent between the two groups (P>0.05). Howev-
er, in the research group, the operation and the
anesthesia durations were significantly reduced
(P<0.001). More importantly, the endometrial
thickness in the late follicular phase one and
three months after operation were significantly
higher than those in the control group (P<0.001).
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Taken together, we suggest that appropriate con-
trol on pressure and intrauterine operation dura-
tion cannot only reduce the risks associated with
the length of surgery and anesthesia, but also
have a positive effect on the protection of the
uterine cavity and cervix.

In terms of endometrial repairing, although the
two groups did not show significant differences
in postoperative follow ups, the control group
had a higher absolute value of complications (5
cases of amenorrhea, 2 cases of cervical adhe-
sions); while the research group had only 3 cases
of amenorrhea and no cervical adhesions. In ad-
dition, though there were no significant differ-
ences in the number of mild adhesions between
the two groups, no severe adhesions were found
in the research group. The lack of significant dif-
ferences between the groups might be because
the hysteroscopies were performed too eatly, or
due to the small samples in the study. The degree
of intrauterine adhesions increases with age and
the presence of menopause; and the prolonged
presence of intrauterine adhesions may lead to
fibrosis or scarring, causing even permanent
damage to the endometrium (12). We used the
intrauterine thickness during the late follicular
phase in the third month after the operation as an
independent variable to analyze the impact of
various other variables. We found that the intra-
uterine operation duration and the suction pres-
sure were important factors.

Therefore, the results here seem to indicate that
keeping the negative suction pressure and the
operation duration time to a minimum, may sig-
nificantly improve the degree of intrauterine ad-
hesions, the postoperative endometrium thick-
ness, the menstrual amounts, etc. The timely fol-
low-ups and early interventions play also a signif-
icant role in the protection of the endometrium
of the patients.

Conclusion

An improved suction abortion procedure with
reduced intrauterine operation pressures and op-
erating duration can lead to better clinical results,
reducing the trauma to the endometrium, lower-
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ing the incidence of intrauterine adhesions, and
therefore better protecting the fertility capabilities
of women undergoing early pregnancy induced
abortions.
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