Int J Clin Exp Med 2014;7(7):1867-1872
www.ijcem.com /ISSN:1940-5901/1JCEM0O000804

Original Article
Injection of MTX for the treatment of cesarean scar
pregnancy: comparison between different methods

Xiang-Hua Yin®, Shi-Zhang Yang®, Zhong-Qin Wang, Hong-Yan Jia, Min Shi

Department of Obstetrics and Gynecology, Clinical Medical College of Yangzhou University, Yangzhou, Jiangsu
225001, China. "Equal contributors.

Received May 15, 2014; Accepted June 26, 2014; Epub July 15, 2014; Published July 30, 2014

Abstract: The aim of this study was to analyze clinical treatment and outcome of injection MTX for Cesarean scar
pregnancy (CSP). We use retrospective study to compare the time in CSP of blood chorionic gonadotropin (B-HCG)
and progesterone drooped to the normal, blood flow resistance and hospitalization days. 34 patients diagnosed
with CSP were reviewed in our department from 2000 to 2013, including clinical characteristics, early diagnosis,
treatment methods and treatment outcome. All patients were divided into B ultrasound-guided gestational MTX
inject group (Group one), local intramuscular treatment group (Group two) and uterine artery perfusion MTX group
(Group three). All cases had responded well to treatment. Except three cases of local intramuscular serum 3-HCG
decreased slowly MTX 10 mg intramuscular again, the average serum B-HCG decline of 65% the 4th day after treat-
ment. In intramuscular group, the average length of stay is 19 + 2.1 days. Serum B-HCG, progesterone recovery time
were 20 to 89 days, an average of 54.5 days. B ultrasound-guided group hospital stay were 15 + 3.1 days, serum
B-HCG, progesterone recovery time were 18 to 71 days, an average of 44.5 days. In Uterine artery embolization
group, the average length of stay is 16 + 2.4 days, serum B-HCG, progesterone recovery time were 20 to 70 days,
an average of 45 days. Statistical data results using T-test and chi-square test analysis. Three groups of B-HCG,
progesterone decreased to normal days the difference was statistically significant (P < 0.05), but uterine artery
embolization group and ultrasound-guided group B showed no significant difference (P > 0.05). B ultrasound-guided
gestational injection of MTX and uterine artery embolization perfusion MTX are the better ways to treat uterine scar
pregnancy.
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Introduction mester if the pregnancy is allowed to continue
[2]. As a result, this inevitably leads to loss of

Cesarean scar pregnancy (CSP) is an ectopic the patient’s fertility and significant long-term

pregnancy implanted in the myometrium at the
site of a previous cesarean section scar [1].
Since sac grown in lower segment of uterine
where the scar in there, the muscular is thin
here, surrounding by rich blood supply, when
abortion it is often difficult to control bleeding.
With the increased use of cesarean section
and comprehensive use of more accurate imag-
ing methods such as tansvaginal ultrasound,
three-dimensional ultrasound, and magnetic
resonance imaging (MRI), the blastocyst inva-
sion at uterine incision scar myometrium in the
early can be discovered. However, the serious
complications of a cesarean scar pregnancy,
including uterine scar rupture and internal
hemorrhage, occur most often in the first tri-

adverse effects on her health and quality of life
[3-5]. There is no consensus about the method
of choice for managing CSP. An understanding
of the diagnosis and therapy of cesarean scar
pregnancy and the differential diagnosis is
important because it is relationship to a specif-
ic treatment choice, the exact choice of treat-
ment can be a huge benefit to the patient. In
this study, we retrospectively analysis and sum-
mary of the treat methods, results and treat-
ment experience in 34 cases of CSP patient
who admitted to hospital in the past 10 years in
the Department of Obstetrics and Gynecology,
Yangzhou University Teaching Hospital, which
aims to provide the necessary treatment guid-
ance for CSP patient in Clinical work.
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Table 1. Clinical manifestations of 32 patients with
CSP

lower segment caesarean section scar.
Five cases gestational sac diameter are

1.1~4 cm in the lower uterine segment

Clinical manifestations n (%)

Menopausal history 34 (100)
Abdominal pain 23 (67.65)
Uterus enlarged 27 (79.41)
Irregular vaginal bleeding 21 (61.76)

anterior see hybrid echo area, both in line
with the above diagnostic criteria.

Methods

Table 2. Cesarean section history: comparison of 32
women of CSP

All patients completed necessary labora-
tory tests to exclude surgical contraindica-
tions. Then we get patients and family
members agree and sign special treat-

ment and surgical consent by communi-
cate to patients and their families before

Gestation time after 0 Cesarean

. n (%) N n (%)
cesarean section section times
<2 22 (67.05) 1 26 (76.47)
2-4 9 (26.47) 2 8 (23.53)
25 3(8.82) 3 0(0)
No. 34 (100) - 34 (100)

surgery. The B ultrasound-guided gesta-
tional sac injection MTX group 22 (65.71%,
22/34) cases were treated with a bracket
needle which can be fixed to the B ultra-

Clinical data
Basic Information

34 CSP patients in January 2000 to December
2013 in our hospital, aged 20 to 38 years,
mean 29 years. All cases of menopause time
are 41 to 92 days, average (66.5 + 13.1) days.
21 (61.76%, 21/34) cases had a small amount
of vaginal bleeding after menopause and non-
vaginal bleeding are 13 (38.24%, 13/34) cases.
Serum B-HCG 21540.20~60161.14 U/L, mean
(40850.67 + 2249.23) U/L. Progesterone incr-
eased 25.07-134.47 nmol, average 79.77
16.9. All cases caesarean methods are uterine
lower segment transverse incision. The onset
time to latest cesarean section time is 4
months to 5 years, average (5.33 + 0.32) years
and patients are not associated with chronic
diseases (Tables 1-3).

Diagnosis standards of ultrasonography

(1) The empty uterine cavity without contacting
with gestational sac; (2) The cervical canal was
empty; (3) The gestational sac was located at
the anterior wall of the uterine isthmus with or
without cardiac activity; (4) The fluff implanta-
tion site myometrial blood stream are rich, pre-
senting a low-speed low resistance flow rate
curve; (5) Absence of or a defect in the myome-
trial layer between the bladder and the sac. All
patients in this study were prompted uterine
scar pregnancy by transvaginal B-ultrasound,
gestational sac located in the anterior uterine
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sound in our hospital Reproductive Center

by vaginal fornix puncture gestational sac
aspiration germ before inject MTX 50~80 mg (1
mg/kg). Sac puncture were implemented by
path through the cervix as possible as to reach
the sac in order to reduce injuries and bleeding
during operation. To facilitate the operation,
long needle were used, MTX at a dose of 50 mg
dissolved in 2 to 3 ml of water for injection were
slowly injected after sucked into portion cyst
fluid recognized in the sac, then the patients
obtained bed rest and were observed vaginal
bleeding, no complications occurred during
puncture.

Eight (23.53%, 8/34) cases were treated with
local intramuscular, by MTX 10 mg injected into
gluteus maximus per time, then the progester-
one and serum B-hCG value changes every
time were observed, if the progesterone or
serum B-hCG value drop dissatisfied the patient
would be given MTX injections again. We moni-
tor blood B-hCG and progesterone value at the
fourth day, seventh day and fourteenth of post-
operative, when blood B-HCG dropped to 100
U/L, if necessary, B-monitored curettage was
been done for the patients.

After routine disinfection and shop towels at
the right inguinal, 4 (11.76%, 4/34) cases were
treated by femoral artery puncture under the
introduction of the catheter sheath uterine
artery embolization perfusion MTX with Sel-
dinger technique. In this method, 4, 5 F Cobra
catheter were chosen as guidance by going
through the two sides of the common iliac
artery, internal iliac artery to the uterine artery
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Table 3. General information of each group

ravity an ional Vaginal bl ing Pregnancy ti Hospital-
Group ° apatr}i/tj ’ Age () Geasézt(\c/)v) ° e a(nt: I)eed ; exigauasti}i/r;ir])e iz;c?gnt?d) No.
Group one G3P1 28.45 + 3.9 9+5.9 105.33 £ 5.81* 48.73 +5.88 18 +5.81* 22
Group two G2P1 26.30+439 8+3.1 139 + 4.83* 80.73 +6.32 25+ 6.61% 8
Group three G2P1 29.50+3.55 9.5+6.0 99 + 2.88* 39.42 + 7.63 15+4.88* 4
P Value 0.462 0.391 0.042 0.031 0.021

Group one: B ultrasound-guided gestational sac MTX inject; Group two: Local intramuscular treatment; Group three: uterine
artery perfusion MTX. *There was no significant difference in mean age, gestational age, gravid discharge time (P > 0.05).
Intrapartum bleeding, hospitalization have some difference (P < 0.05).

Table 4. B-hCG and progesterone value changes after treatment in 4th, 7th and 14th days

B-hCG (U/L) Progesterone (nmol/L)
Group one Group two Group three Group one  Grouptwo Group three
Untreated 40154.17 £ 2249.23 32810.67 + 1549.41 30250.61 + 1247.16 128.6+40.6 115.2+31.4 137.2+59.3
4th 2531.56 + 1249.23 30561.67 £ 1429.51 20120.61 + 124716 113.6+32.6 108.1+32.8 95.3+31.4
7th 1167.29 + 849.23 22610.68 £ 1149.41  1250.61 + 247.16 76.4 £23.7 92.08+21.4 61.5+21.3
14th 143.29 £ 59.41 281.97 + 49.62 120.61 + 47.16 20.1+254 382+10.6 198+314
P Value <0.05 >0.05

Table 5. Blood flow resistance (RI) of the le-
sion in each group

Untreated Treated
Group one 0.49 + 0.20 0.91+0.32
Group two 0.5+0.10 0.61 £ 0.25
Group three 0.5+0.20 0.95+0.41
P Value 0.788 0.653

to make uterine artery angiography but we
should confirm catheter within the uterine
artery. In this situation some cases can be seen
of intrauterine hemorrhage. After angiography,
MTX (total in the 60~200 mg) were primed
through both sides of the uterine arterial then
suspension of 125 mg of gelatin sponge rubber
and diluted contrast agent was injected into
uterine artery slowly under fluoroscopic moni-
toring embolization until the uterus contrast
staining disappeared. If necessary, supple-
mented with gelatin sponge embolization, and
finally the internal iliac artery angiography
should been done to confirm the uterine artery
branches disappear. After the intervention per-
fusion MTX, we monitor blood B-hCG and pro-
gesterone value at the fourth day, seventh day
and fourteenth of postoperative. If the blood
B-hCG and progesterone decreased rapidly and
the ultrasound imaging figure embryos no lon-
ger enlargement, curettage was been done for
necessary patients under ultrasound guidance

1869

after operation 3~7 day. All patients were given
folic acid detoxification treatment when nece-
ssary.

Postoperative observed indicators and follow-
up

Cure: The main indicator is pregnancy termina-
tion that the serum [B-hCG, progesterone
decreased rapidly and even to the normal lever,
ultrasound embryos imaging figure is no longer
increasing or disappearance and menstruation
returned to normal within six months. All
patients had no serious adverse reactions after
MTX chemotherapy and curettage bleeding
less than 20 ml.

Therapeutically effective: Serum B-hCG decrea-
sed but did not reach to normal levels and scar
mass unchanged even need supplement MTX
injection in gestational sac or intramuscular.

Treatment failures: Serum B-hCG continue to
increase or increase again after fall. Scar mass
increase required additional surgery, or hemor-
rhage after interventional postoperative. Check
the blood B-HCG, progesterone and blood rou-
tine at the fourth day, seventh day and four-
teenth of postoperative for all patients during
hospitalization. Vaginal B-understand checked
again to observe both gestational sac diameter
variation and the surrounding blood supply.
Every week to check blood B-HCG and B-until
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Table 6. Curettage cases in each group after treatment

Group one Group two Group three
Curettage Complete Incomplete Complete Incomplete Complete Incomplete PValue
abortion (%)  abortion (%) abortion (%)  abortion (%) abortion (%)  abortion (%)
Need curettage 0(0) 1(3) 1(12.5) 0(0) 2 (50) 0 (0) > 0.05
Unneeded curettage 19 (86.4) 2(9) 5 (62.5) 2 (25) 0(0) 2 (50)

Table 7. Follow-up results

First month Second Third month
(n, %) month (n, %) (n, %)

Group one 17 (70.8) 5 (55.6) 0
Group two 4 (16.7) 3(33.3) 1 (100)
Group three 3 (12.5) 1(11.2) 0
Total 24 (100) 9 (100) 1 (100)

until to the normal after discharge and the fol-
low up time is 3 to 6 months.

Results

All cases have responded well to treatment.
Except three cases of local intramuscular the
serum B-HCG decreased slowly and they got
MTX 10 mg intramuscular again. On the forth
day of the postoperation by detecting the blood
B-HCG lever we find that the group one and
group three fell by an average of 65% and the
group two B-HCG lever decreased average
approximately 59% (Table 4) and we continue
review the blood B-HCG and vaginal ultrasound
to observe the outcome at the 7th day and
14th day. Group one incomplete abortion three
cases one of them got curettage under the
guidance of B ultrasound. Group two incom-
plete abortion two cases and group three only
one case both of them got curettage (Table 6).

In group one, the hospital stay are 15 + 3.1
days. Serum B-HCG, progesterone recovery
time are 18 to 71 days, an average of 44.5
days. In group two, the average length of hospi-
tal stay is 19 + 2.1 days. Serum B-HCG, proges-
terone recovery time were 20 to 89 days, an
average of 54.5 days. In group three, the aver-
age length of hospital stay is 16 + 2.4 days.
Serum B-HCG, progesterone recovery time are
20 to 70 days, an average of 45 days. Three
groups patients both were followed up to the
blood B-HCG down to normal. Statistical data
results using T-test and Chi-square test analy-
sis, according o < 0.05 inspection standards,
there difference at amount of vaginal bleeding,
hospital stay and blood B-HCG dropped to nor-
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mal days have statistically significant (P < 0.05)
in three groups but there is no significant differ-
ence between group one and group three (P >
0.05) (Table 4). All patients were discharged by
satisfied with the B-HCG decrease, weekly
reviewed of blood B-HCG and transvaginal
ultrasound after discharge. The blood flow
resistance (RI) in the lesion showed no statis-
tically significant (P > 0.05) (Table 5). Three
months later, all patients were cured (Table 7).

Discussion

The risk of uterine rupture may be highest for
the women with a previous cesarean section
combined with a previous abnormal implanta-
tion of the placenta to the thin cesarean sec-
tion such as a cesarean scar pregnancy [6].
Uterine rupture has previously been reported in
patients who have undergone a prior cesarean
section, it usually occurs at a frequency of
between 0.3% and 1.7% [7] and the patients
are 16.98 times more likely to experience uter-
ine rupture than those with an unscarred uter-
us [8]. The second issue related to a subse-
quent pregnancy after a prior cesarean scar
pregnancy is placenta accrete or increte. When
the placenta is implanted over the scar of a pre-
vious cesarean delivery, the risk of placenta
accrete is increased by 4.5 fold [9-11].

Implantation of a pregnancy within a caesarean
fibrous tissue scar is considered to be the rar-
est form of ectopic pregnancy and a life-threat-
ening condition [12]. The exact etiology remains
unclear and most evidence suggests that dam-
age to the endometrium and myometrium is the
primary reason for its occurrence. Many theo-
ries for explaining its occurrence, the most rea-
sonable one seems to be that the conceptus
enters the myometrium through a microscopic
dehiscent tract or defect in the cesarean sec-
tion scar [13]. Another mechanism for intramu-
ral implantation is IVF and embryo transfer,
even in the absence of any previous uterine
surgery [14, 15]. This may be created through-
out a trauma of a previous caesarean section,
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any other uterine surgery, or following manual
removal of the placenta.

Lin et al [16] drive a conclusion that collagen-
binding VEGF may be a pragmatic solution for
the treatment of severe uterine damages
through the experiment of remodeling of
scarred rat uterus. There is no agreement on
the best approach of treatment for CSP. Some
authors support the surgical alternative [17].
Such as, elective laparotomy with excision of
the gestational mass reduces the risk of recur-
rence and shortens the follow-up period.
However, a large wound, long recovery and hos-
pitalization time, together with the possibility of
postoperative adhesions that might affect fer-
tility have to be considered [18, 19]. An invasive
approach including diagnostic hysteroscopy fol-
lowed by operative laparoscopy to treat an
unruptured ectopic cesarean scar pregnancy
has been described. Abviously, if late diagnosis
with intraperitoneal hemorrhage and rupture
occurs, immediately laparotomy should be
performed.

In general, expectant management is not rou-
tinely recommended, but for patients who are
young or have fertility requirements and reluc-
tant to accept the surgical treatment, conser-
vative treatment is of great significance. In this
study, 34 patients were divided into three
groups, group one 22 cases, group two 8 cases
and group three 4 cases. On the forth day of
the postoperation by detecting the blood B-HCG
lever we find that the group one and group
three fell by an average of 65% and the group
two B-HCG lever decreased average approxi-
mately 59% and we continue review the blood
B-HCG and vaginal ultrasound to observe the
outcome at the 7th day and 14th day. All
patients were follow up three months, there dif-
ference at amount of vaginal bleeding, hospital
stay and blood B-HCG dropped to normal days
have statistically significant (P < 0.05) in three
groups but there is no significant difference
between group one and group three (P > 0.05).
All patients were discharged by satisfied with
the B-HCG decrease and weekly were reviewed
of blood B-HCG and transvaginal ultrasound
after discharge. All patients were follow-up 1-3
months after discharge until they were cured.

As gestational sac drug injection with the
B-understand guidance making direct contact
with the drug and the gestational sac it kills sac
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and trophoblasts at 100%. With the uterine
artery direct administration after embolization,
the drug can directly into the embryonic vessels
with higher biological activity of the free drug
concentration, and the drug potency can be
increased by 2 to 22 times. Maurer et al [20]
reported that through the artery infusion, the
drug concentration in the target organ systemic
is chemotherapy’s as 9 to 68 times, the drug in
uterus up to the peak instantly. After uterine
artery embolization, the target organ blood flow
rapidly reduce, making the drug concentration
in target organs remain longer than other parts
13 to 15 times higher. The first target organ
extraction and first-pass metabolism reduce
the toxicity of chemotherapy drugs significantly
compared with intravenous administration.

Although conservative treatment is necessary,
the immediately laparotomy should be done if
the pregnancy found abdominal bleeding or
uterus rupture occurs. The hysteroscopy and
diagnostic curettage or laparoscopy surgery in
the uterus scar ectopic pregnancy can also be
applied [21]. In this study, although there is no
case of surgery, laparotomy or laparoscopic,
however, some studies considered if drug have
no use in early scar pregnancy about three
months the surgical treatment is feasible [22].
Blind curettage is contraindicated, because it
may cause uterine perforation and bleeding,
and severe patients maybe require hysterecto-
my which can cause the patients reproductive
function loss. So early and correct diagnosis
and treatment have important implication in
clinical practice.

Drug therapy can reduce the blood B-HCG lever,
reducing the risk of bleeding during treatment,
is the basis treatment of this disease, therefore
it is extremely important. MTX is the most com-
monly drug, but there is a major problem
plagued clinicians that is systemic administra-
tion use of MTX for patients with high B-HCG
the efficacy is poor. In some instances, assist-
ed interventions, such as local excision or
curettage pregnancy tissue is necessary, and
bilateral uterine artery embolization to reduce
bleeding has been further promoted [23, 24].

This study shows that groups one and three
had significantly effect in CSP treatment more
than local intramuscular injection. We believe
that B ultrasound-guided gestational sac injec-
tion of MXT and uterine artery embolization of
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MTX perfusion are better treatment methods
for uterine scar pregnancy.
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