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Abstract

Background: Timely and effective intervention can avoid the need for hysterectomy in cervical pregnancy. This study reported 2
cervical pregnancy cases treated with lauromacrogol combined with intrauterine visualization system and vacuum aspiration under direct
vision and negative pressure suction. Cases: A 33-year-old (para 0-0-2-0) and 26-year-old females (para 1-0-1-1) were admitted to our
hospital for amenorrhoea followed by vaginal bleeding, with previous history of laparoscopic salpingectomy for ectopic pregnancy, and
cesarean section and hysteroscopic resection of retained placenta after induced abortion, respectively. Both patients were treated with
lauromacrogol combined with intrauterine visualization system and vacuum aspiration along with Foley catheter compression. Both
surgeries were completed in one go. The effect was significant, safe, feasible, with no massive vaginal bleeding or complications. The
serum hCG decreased rapidly, and the length of hospital stay was short. Conclusions: This combined treatment method has a definitive
effect, and the application can be promoted clinically.
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1. Introduction
Cervical pregnancy is an ectopic pregnancy in which

the fertilized ovum is implanted in the cervical canal be-
low the level of the internal os (internal orifice) before de-
velopment. Being a relatively rare but dangerous form of
ectopic pregnancy [1–3], it accounts for less than 1% of ec-
topic pregnancies, with an incidence rate between 1 in 1000
and 1 in 95000 pregnancies [4].

Though the etiology is unclear, the critical risk factors
include previous ectopic pregnancy, previous cesarean de-
livery, and history of uterine or cervical surgery [5]. Failure
to diagnose cervical pregnancy in the early stage, or if mis-
diagnosis and curettage is performed, can result in massive
hemorrhage, which can be life-threatening. In recent years,
early diagnosis of cervical pregnancy has been improved
owing to an in-depth study and continuous improvement of
ultrasound technology [6].

Anticipation of significant bleeding and a manage-
ment plan to prevent or control bleeding can help avoid hys-
terectomy. A number of different approaches have been
used to control bleeding in cervical ectopic pregnancies.
These include cervical electric aspiration [7], Zea technique
[8], balloon treatment [9–12], uterine artery embolization
(UAE) [13,14], UAE and potassium chloride (KCL) injec-
tion [15], prophylactic suture ligation [16], cervical suture
[17], cervical artery suture and vasopressin [18], systemic
methotrexate (MTX) and cervical cerclage [19], MTX and
intracervical injection of vasopressin [20], and local injec-

tion of MTX and KCL [21] or diluted vasopressin [22].
In most cases successful treatment of cervical pregnancies
may be achieved through a combination of systemic or lo-
calMTX application andmeans of local hemostasis [23,24].
The associated complications in the management of cervi-
cal pregnancies may include infections, uterine infarction,
sciatic nerve injury, and necrosis of the bladder or rectum
[23].

Previous study showed that conservative measures to
manage bleeding in early diagnosed cervical pregnancy can
be initiated using cervical artery sutures and cervical vaso-
constricting agent vasopressin [18]. It is a feasible method,
however, additional UAE or MTX might be considered in
cases of persistence serum hCG levels [18,22].

Lauromacrogol is a sclerosing agent and has been
shown to be a safe and useful therapy for caesarean scar
pregnancies [25,26]. Lauromacrogol injection can produce
significant regression of endometrial foci in rat model of en-
dometriosis [27]. Besides, it has been shown to be an effec-
tive and safe treatment for gastric varices [28], purely cystic
and predominantly cystic thyroid nodules [29] and nodu-
lar thyroid disease without causing significant perithyroidal
adhesion formation and functional differences [30]. How-
ever, its effectiveness in cervical pregnancy has not been
explored yet.

Between September 2018 and April 2020, a total of
156 cases of ectopic pregnancy, including 5 cases of ce-
sarean scar pregnancy, and 2 cases of cervical pregnancy,
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were successfully treated at our hospital (Tongde Hospi-
tal of Zhejiang Province, Hangzhou, China). Therefore, in
this study, we will present 2 cases with cervical pregnancy
treated with lauromacrogol combined with intrauterine vi-
sualization system and vacuum aspiration (Gynovision [Jin-
Shan Science & Technology, Chonqing, China]) along with
Foley catheter compression.

2. Procedure
The routine blood and urine, coagulation function,

liver and kidney function, and electrocardiogram (ECG) in
both cases were normal before the surgery. Informed con-
sent was obtained from both patients. A fully preoperative
preparation was performed, and the blood was prepared.
There were no obvious surgical contraindications.

The patients were placed in a lithotomy position and
were fully disinfected before the surgery. Under a B-mode
ultrasound guidance, a 9-gauge puncture needle was used
to insert the gestational sac area from the cervix. A total
of 10 mL lauromacrogol was slowly injected at multiple
points. Under ultrasound, it was noted that the sac became
smaller, ring-shaped, or flaky strengthening state. Color
Doppler flow imaging (CDFI) showed that the blood flow
signal around the gestational sac was weakened. After the
intervention, the patient was shifted to the ward for rest.

On the following day, the embryo sac was removed
under a direct intrauterine visualization system. Before
surgery, the venous channel was opened so that if there
wasmassive bleeding during the operation, timely and rapid
fluid infusion and blood transfusion could be done. Cer-
vical dilation was routinely performed. The visual system
was aimed at the gestational sac, and negative pressure suc-
tion was performed. After the surgery, the cervix was in-
jected with 10 U of oxytocin, and a Foley balloon was used
to compress the wound to stop bleeding. The aspirate was
sent for pathological examination, and the amount of vagi-
nal bleeding was observed within 24 h. The serum hCGwas
reexamined a day after the surgery, and the level was de-
creased. The patient was discharged after little or no bleed-
ing. No massive vaginal bleeding or other complications
were observed. The obtained tissue was send for patholog-
ical examination. Blood, including the serum hCG was re-
viewed in the follow-up period and B-mode ultrasound was
performed.

3. Case presentation
3.1 Case 1

A 33-year-old female was admitted to our hospital on
April 2, 2020, with a complaint of amenorrhoea for 40 days,
followed by vaginal bleeding for 4 days. The patient’s med-
ical history indicated laparoscopic right salpingectomy for
ectopic pregnancy in 2016 (para 0-0-2-0). The menstrual
history suggested the last menstrual period to be February
23, 2020, followed by amenorrhoea for 33 days.

On March 26, 2020, the serum human chorionic go-
nadotropin (serum hCG) was 4502 mIU/mL.

OnMarch 31, the patient experienced heavymenstrual
bleeding lasting for 3 days with no abdominal pain. On the
same day, serum hCG level was 5732 mIU/mL, a B-mode
ultrasound indicated an abnormal echo in the uterus (a dark
area about 0.9 × 0.5 cm in size seen at a distance of 4.4
cm from the fundus), and the presence of fluid was also
observed in the recto-uterine pouch (2.7 cm). The patient
request to be discharged from the hospital.

On April 2, 2020, the patient was admitted to our
hospital. The differential diagnosis was early pregnancy,
threatened abortion, and incomplete abortion. The patient
was a young woman, unmarried, and had no children. The
purpose of management was to preserve the patient’s fertil-
ity and reduce complications such as adhesions of the cer-
vical and uterine cavity and cervical stenosis. The patient
had less bleeding, quick recovery, and short hospital stay,
which provided good conditions for the next pregnancy. It
could also save money.

On April 3, vaginal bleeding was decreased, and the
serum hCG was 9402 mIU/mL. On the same day, a routine
blood test showed white blood cells (WBC) count of 3.77
× 10E12/L and a hemoglobin (Hb) value of 115 g/L.

On April 4, the serum hCGwas 11666.8 mIU/mL, and
a repeat B-mode ultrasound revealed a normal uterine size
with endometrium of 0.6 cm. There was no gestational sac
in the uterus or lower uterine segment. The cervix had a ges-
tational sac echo of 1.4× 0.6× 1.5 cm. The yolk sac, punc-
tate germ, and heart tube pulsation were seen inside the pos-
terior cervix. The fluid in the recto-uterine pouch was 1.3
cm. These findings indicated cervical pregnancy (Fig. 1). A
gynecological examination, which is a routine examination
for vaginal bleeding after pregnancy, was performed. It is
necessary to rule out bleeding from cervical lesions, incar-
ceration of incomplete abortion in the cervix, or threatened
abortion. Careful examination indicated a slightly enlarged
and soft cervix, normal uterine size, and no tenderness.

On April 4, under the guidance of B-mode ultrasound,
2 mL of KCL was injected into the gestational sac, and 75
mg of MTX was injected into the cervix. There was less
vaginal bleeding after the intervention. The ultrasound scan
showed no significant changes in the gestational sac. Ob-
servation was recommended.

On April 6, the repeated serum hCG value was 13735
mIU/mL. A routine blood test revealed the following val-
ues: WBC, 3.74 × 10E12/L; Hb, 110 g/L. The remaining
parameters were normal. The high serum hCG values indi-
cated treatment failure.

On April 7, lauromacrogol was injected into the edge
of the gestational sac with the guidance of B-mode ultra-
sound.

On April 8, at 15:00 h, intrauterine visualization and
vacuum aspiration were performed under direct vision and
negative pressure suction. After the surgery, a Foley bal-
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Fig. 1. Case 1. Cervical enlargement was noted. Gestational sac size of about 1.4× 0.6× 1.5 cm was found in the cervix, and the heart
tube pulsation and punctate germ were seen inside. Cervical pregnancy was diagnosed.

loon was used to compress and stop bleeding. After 6 h,
a small amount of light blood fluid was noted in the bal-
loon, and half the amount of the liquid in the balloon was
released.

On the second day morning, the Foley catheter was
removed. After the operation, B-ultrasound review showed
that the cervix was normal in size, and no pregnancy was
seen. The patient was followed up for serum hCG on April
9 (4588 mIU/mL), April 15 (335 mIU/mL), and April 22 (6
mIU/L).

3.2 Case 2
A 26-year-old female was admitted to our hospital on

March 30, 2020, complaining of amenorrhoea for 40 days,
followed by vaginal bleeding for 2 days. The medical his-
tory indicated a cesarean section in 2015. In 2018, hys-
teroscopy was performed for removal of residual products
of conception after an induced abortion (para 1-0-1-1). The
menstrual history suggested the last menstrual period of
February 20, 2020, with normal volume and characteristics.

OnMarch 29, the amount of vaginal bleeding after ac-
tivity was less. On the second day, the amount of vaginal
bleeding increased, and it was more than the normal men-
struation.

On March 30, the patient was admitted to our hospi-
tal. B-mode ultrasound revealed the anterior uterine size;
the separable uterine cavity was about 0.22 cm. The cervix
had a gestational sac echo of 1.4 × 1.0 × 0.6; the yolk sac
was visible inside, and there was a small amount of obvious
germ tissue. No obvious primitive cardiovascular fluctua-
tion was noted. The cervical canal was not significantly di-
lated, and the size of the bilateral ovaries was normal. There
was no obvious abnormality in the echo. The anechoic dark
area behind the uterus was 1.3 cm thick (Fig. 2). A gyneco-
logical examination revealed that the cervix was enlarged,
the uterine size was normal, and there was no tenderness.

OnMarch 31, serum hCGwas>10000 mIU/L. On the
same day, under B-mode ultrasound guidance, lauromacro-

gol was injected into the edge of the gestational sac.
On April 1, intrauterine visualization and vacuum as-

piration were performed under direct vision and negative
pressure suction. After the surgery, a Foley balloon was
used to compress and stop bleeding. After 4 h, a small
amount of light bloody liquid was noted in the balloon, and
half the amount of liquid in the balloon was released. Af-
ter 2 h of observation, there was no obvious bleeding in the
vagina, and the Foley catheter was removed.

On the next day, a B-ultrasound review after the op-
eration showed that the cervix was normal in size, and no
pregnancy was seen. The patient was followed up for serum
hCG on April 2 (7468 mIU/L), April 8 (549 mIU/L), and
April 15 (9 mIU/L).

4. Discussion
The main symptom of cervical pregnancy is sudden

vaginal bleeding or bloody discharge, and the amount of
bleeding generally ranges from low to heavy or intermit-
tent massive vaginal bleeding [31]. The purpose of treating
cervical pregnancy is to remove the related pregnancy ma-
terial and control the bleeding of the cervical wound. Both
the patients in this study had a relatively shorter pregnancy
duration, and the general condition was good at admission.

4.1 Causes of cervical pregnancy
The causes may be related to endometrial damage, ab-

normal uterine environment, rapid transport of fertilized
ovum into the endocervical canal, or delayed development.

4.2 Diagnostic criteria
The diagnostic criteria include the history of amenor-

rhoea, painless vaginal bleeding, gynecological examina-
tion revealing a normal uterine size, texture that is not soft,
pendulous cervix, with or without bluish-purple color, ex-
tensible outer cervix, and thin edge, and increased serum
hCG. The maximum level of hCG to be considered for the
treatment will be determined based on the patient’s specific
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Fig. 2. Case 2. Cervical enlargement was noted. Gestational sac size of about 1.4× 1.0× 0.6 cm was found in the cervix, and the heart
tube pulsation and punctate germ were seen inside. Cervical pregnancy was diagnosed.

condition. The current highest hCG level does not exceed
14,000 mIU/mL.

The diagnostic criteria for ultrasound examination in-
clude an empty uterine cavity, large cervical canal, visible
gestational sac in the cervical canal below the internal os
of the cervix, abundant blood flow signals around the ges-
tational sac, occasional heart tube pulsation, closure of the
internal os of the cervix [32], and absence of any pregnancy
material in the uterine cavity on fractional curettage.

4.3 Reasons for MTX treatment failure

The reasons could be attributed to a gestational age of
more than 9 weeks, administration of serum hCG >10000
U/L, and the presence of an ultrasound fetal heart [33,34].

4.4 Different treatment methods in cervical pregnancy and
their advantages

There are several treatment methods, and the conven-
tional treatment methods include total hysterectomy, a com-
bination of Mifepristone and MTX, a combination of MTX
and hysteroscopy, curettage, and uterine artery emboliza-
tion. At present, it is confirmed that a combination of drug
treatment and intrauterine visualization systems, and vac-
uum aspiration is an effective treatment. With the advance-
ment of diagnosis and treatment technology, it is possible
to employ a conservative treatment to preserve the uterus
and fertility in cervical pregnancy [35]. Early gestational
trophoblasts do not invade very deep into the cervical wall,
and conservative treatment is often very successful. The
key to success lies in early diagnosis and early treatment
[36,37].

While capturing the nutrition of the embryo, drug
treatment also reduces the blood supply to the pregnancy
site, thereby avoidingmassive vaginal bleeding and causing
minimal damage to the patient. One-time intrauterine visu-
alization and vacuum aspiration allow for a clear view of the
gestational sac implantation position, and a very accurate

one-time local suction can completely draw the embryo,
rendering the treatment complete and thorough. The du-
ration of hospitalization was short. Serum hCG decreased
rapidly, and a longer duration of hospital stay for observa-
tion was not required. Intraoperative hemorrhage that may
occur due to lack of cervical muscle tissue, more muscle
fibers, and direct negative pressure vacuum aspiration can
be avoided, and the systemic and local side effects of MTX
can be reduced. MTX is a chemotherapeutic drug associ-
ated with great toxic side effects [33,34] and can cause el-
evated liver enzymes, bone marrow suppression, and even
death.

Hysteroscope electrotomy directly damages the cer-
vical fibrous tissue, which easily adheres, causing amen-
orrhea and abdominal pain. The complications of UAE
include postoperative pain, pelvic infection, local tissue
necrosis of the bladder and rectum, and amenorrhoea. The
incidence rate varies from about 5.7% for intraprocedural
complications, 37.3% for minor complications and about
5% for major complications within the first year after UAE
[38]. It requires expensive digital imaging technology and
involves a high cost, and the most serious complication
is pulmonary embolism, which is rare but life-threatening
[26]. It may cause uterine endometrium damage and in-
trauterine ovarian injury, affecting the patient’s fertility
function to varying degrees [39–41].

In recent years, the clinical application of lauromacro-
gol in treating esophageal and gastric varices and cesarean
uterine scar pregnancy [25,26,34,42] has achieved its ther-
apeutic purposes. Hence, it was chosen in the trial for cer-
vical pregnancy. Before application, the patients and their
families were well informed, and signed informed consent
was obtained. The limitation of the study is there are rel-
atively few cases at present. Despite this, it is found that
compared with other methods, the effect of lauromacrogol
is definite and significant, safe and feasible, lower cost,
and with fewer side effects. Moreover, the serum hCG
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decreased rapidly, the length of hospital stay was short,
and patients’ recovery was quick. Thus, this method can
be generalized within a clinical trial. Hospitals where B-
ultrasound and visualization system are available can per-
form the procedure. Multicenter studies can be carried out
if sufficient data are gathered.

Lauromacrogol is a sclerosing foam agent which
mainly causes a small area of vascular sclerosis, oppression,
and blockage at the local injection site but does not enter the
uterine arteriovenous, distant vessels, and ovarian vessels,
thereby avoiding damage to the ovaries and allowing the
uterus and ovaries to obtain sufficient blood supply [25,43].
Combining this medication with intrauterine visualization
system and vacuum aspiration has a definitive therapeutic
effect, and the application can be promoted clinically.
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