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Abstract: Objective: Compared with uterine artery embolism (UAE), we aimed to investigate the efficacy and safety
of transvaginal debridement and repair surgery (TDRS) and analyze the association between postoperative recov-
ery and individual related factors. Methods: A total of 128 patients diagnosed with cesarean scar pregnancy (CSP)
from January 2006 to June 2014 were divided into 2 groups. Group A: 38 cases were treated with UAE. Group B: 90
cases were treated with TDRS, of whom 41 received preoperative chemotherapy. Results: The failure rate in Group
A was 5.3% (2/38) and the 2 cases of secondary vaginal hemorrhage after UAE were cured by hysterectomy and
TDRS respectively. All patients were successfully treated in Group B and the postoperative outcomes of the patients
who received preoperative chemotherapy showed no statistically differences compared with those who didn’t. The
hospital stays, serump-hCG and menstruation recovery in Group B were significantly shorter than those in Group A
(P<0.001). In Group B, there was no significant correlation between serumB-hCG recovery, menstruation recovery
and individual related factors including serumB-hCG, gestational age and maximum diameter of gestational sac at
diagnosis. Conclusion: Compared with UAE, TDRS is safer, more effective and with a rapider recovery. As an alterna-
tive therapeutic option, its prognosis isn’'t associated with some individual related factors. Furthermore, preopera-
tive chemotherapy is unnecessary.
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Introduction cept, our hospital developed transvaginal de-
bridement and repair surgery (TDRS) for CSP in
2009 [6]. Therefore, this study aimed to sum-
marize our experience with this treatment of
at a rate of 11800"’12226, and the incidence CSP and elucidate the prob|ems above throu-
of CSP is greatly increasing in recent years due gh retrospective analysis of 128 cases in our
to an increased rate of cesarean section [1, 2]. hospital.

Moreover, it can result in some life-threatening
complications such as uterine bleeding and
rupture [3]. It was in 1999 [4] and 2005 [5] th-
at laparoscopy and hysteroscopy were initially
advocated for the treatment of CSP respective-
ly, and since then the concept of minimally inva-
sive treatment has been widely applied to the
treatment of CSP. To date, however, there is still
no consensus concerning the ideal treatment

Among pregnant women with cesarean delivery
history, cesarean scar pregnancy (CSP) arises

Materials and methods
General data

A total of 128 CSP patients from January 2006
to June 2014 were divided into 2 groups in the
First Affiliated Hospital, Sun Yat-sen University.
Between January 2006 and November 2009,

of CSP and the association of patients’ recov-
ery and individual related factors remains
unknown. Under the guidance of this novel con-

there were 30 CSP patients, all of whom under-
went uterine artery embolism (UAE). 98 CSP
patients were reviewed from December 2009
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Effects of TDRS on CSP

Table 1. Characteristics of patients with CSP treated with the two therapies.

Group A (n=38) Group B (n=90) P
Age (years) 32+3.3 32.7+4.4 0.291
Cesarean section (times) 1(1-2) 1(1-2) 0.962
Gestational age (days) 53 (41.8-70.2) 49.5 (43-63) 0.960

Serum HCG at diagnosis (mIU/mL)
Duration from the last cesarean
Section to the CSP (months)
Maximum diameter of
Gestational scar (cm)
Cardiac activity

47.5 (25.8-65.3)

2.9(2.4-3.3)
71.1% (27/38)

13259.5 (8597.3-24901.5) 25407.5 (5639.3-50196.0) 0.107

50.5 (36-80) 0.137
2.7 (2-3.5) 0.519
75.6% (68/90) 0.595

Note: There were no statistically differences between the two groups.

Figure 2. Operating steps: After the surgical incision was done, the ectopic pregnancy tissue was shown at the cae-
sarean scar (A). And then we removed the ectopic pregnancy tissue by sponge forceps and suction (B) and the scar
tissue was exsected simultaneously (C). For better apposition of the incision edges, the surgical incision was closed
with interrupted suture and then continuous locking sutures (D).

to June 2014, 90 and 8 of whom underwent
TDRS and UAE respectively. It was noted that
from December 2009 to June 2014 therapeu-
tic option of TDRS or UAE was according to
patients’ willingness after the pros and cons
of the two methods were totally informed.
Group A was 38 cases treated with UAE. Group
B comprised 90 cases treated with TDRS.
Furthermore, in Group B, preoperative chemo-
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therapy was chosen to use according to the
patients’ willingness: 41 patients received pre-
operative chemotherapy (Group B1) and the
rest of 49 cases didn’t (Group B2) after they all
were sufficiently informed the advantages and
potential disadvantages of preoperative che-
motherapy. Voluntary informed consent was
signed by all patients, with the approval of
Institutional Research Ethics Committee.
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Table 2. Comparison of clinical characteristics for each subcategory of Group B

Group B1 (n=41) Group B2 (n=49) P
General variables
Age (years) 32.5+4.0 33.0+4.8 0.601
Cesarean section (times) 1(1-2) 1(1-2) 0.855
Gestational age (days) 49 (43-66.5) 50 (41-57) 0.463

Serum HCG at diagnosis (mIU/mL)
Duration from the last cesarean

23672 (3902-50265)

26391 (6309.5-49598.5) 0.906

Section to the CSP (months) 51 (36-95.5) 50 (36-74) 0.961
Maximum diameter of

Gestational scar (cm) 3(2-3.8) 2.6 (2.1-3.2) 0.644
Cardiac activity 75.6% (31/41) 75.5% (37/49) 0.991
Intraoperative data

Operative time (min) 55 (35-77.5) 55 (30-65) 0.626

Estimated blood loss (ml) 50 (30-50) 50 (25-50) 0.920
Postoperative data

Hospital stays (days) 4 (3-5.5) 4 (3-b) 0.792

Serum HCG recovery (days) 21 (14-35) 21 (14-28) 0.977

Menstruation recovery (days) 30 (28-32) 30 (28-33) 0.916
Note: There were no statistically differences between the two groups.
Table 3. Cumulative results of transvaginal hysterotomy
Hysterotomy by transvaginal Patient Postoperative Serum HCG Menstruation
Approach: study and year no. Hospital Stay (d) Recovery Recovery
Kang, et al., 2011 1 1 Not reported 2 months
He, et al., 2011 6 6 Within 1 month? Not reported
Lu, etal., 2011 15 40 2.7 weeks Not reported
Wang, et al., 2012 12 Not reported 15.8 days 28.3 days
Le, etal.,, 2013 15 Not reported 16.8 days 29.2 days
Chen, et al., 2014 64 6 Not reported Not reported
Li, et al., 2014 49 5.18 2.91 weeks 1.20 months
Wang, et al., 2014 22 4.9 Not reported 25-60 days®
Huanxiao, et al., 2015 40 4.95 Within 1 month? Not reported

Note: Data are given as means or cases. ?Values are range.

Diagnostic criteria

The diagnosis of CSP was mainly based on the
results of transvaginal B ultrasound, including
no pregnancy intrauterine, no cervical canal
pregnancy, the pregnancy sac was observed in
the anterior uterine isthmus, and the depressed
area was formed in the myometrium between
gestational sac and bladder wall [7].

Clinical treatment and follow-up

To determine whether patients were eligible
for surgery, preoperative routine examinations
(Routine Blood Test, Prothrombin Time, Liver

21189

Function Test, Renal Function Test, Electrocar-
diogram, etc.) were done in every case. Group A
utilized the absorbable gelatin sponge as the
embolus of UAE. Whereas group B comprised
patients treated with TDRS. Exclusion criteria
of UAE and TDRS included surgical contraindi-
cations. All the procedures were operated by
the same medical unit.

The follow-up has lasted at least 12 months
and contained recovery time of menstruation
and serumpB-hCG, as well as transvaginal B ul-
trasound which aimed to demonstrate whether
scar diverticulum still existed after treatment.
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We also observed patients’ physical condition
of postoperative pregnancy.

Statistical analysis

SPSS 16.0 software was used in the analysis
and the p values for all hypothesis tests were
two-sides and significance was set at P<0.05.
Firstly, Shapiro-Wilk was administrated to dem-
onstrate if the data showed a normal distribu-
tion with an equal variance and then we sum-
marized continuous variables as means + stan-
dard deviation (SD) or medians and IQRs. In
contrast, quantitative data were documented
with cases (%). Chi-square test or continuous
corrected chi-square test or Fisher’s exact test
was conducted for the analysis of quantitative
data and t-test or Mann-Whitney U test was
conducted for the analysis of continuous vari-
ables. The last but not the least, the correla-
tion analysis would be conducted using Person
analysis if double variants accorded with nor-
mal distribution, and would be replaced by
Spearman analysis if the normal distribution
was not shown.

Results

For all patients, no patients had contraindica-
tions for UAE or TDRS and all the procedures
were successfully performed. There were no
significant differences in data on demographic
variables and clinical characteristics between
Group A and Group B (P>0.05) (Table 1).

In Group A, 2 patients suffered from ineffective
treatment of UAE manifesting secondary vagi-
nal hemorrhage. Therefore the failure rate of
Group A was 5.3% (2/38). One of the 2 cases
was cured by hysterectomyin May 2007 and
the other was cured by TDRS in October 2010.
Besides, fever occurred on 2 patients and 8
patients suffered from mild abdominal pain,
but they all recovered after symptomatic treat-
ment. Moreover, in the follow-up, 3 cases had
term delivery and 3 cases suffered from drip-
ping wet ungodliness of menstruation period,
all of whom refused ultrasound scans in the
follow-up.

In Group B, all patients were satisfactorily treat-
ed. Also, there were no adverse events, such as
surgery or anesthesia related complications,
postoperative infection, impaired wound heal-
ing, bladder injury, etc. As for a further com-
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ment, in the follow-up no abnormal menstrua-
tion occurred and 12 patients underwent
pregnancies.

To demonstrate whether scar diverticulum still
existed after therapy, transvaginal B ultrasound
was recommended to perform in all patients in
the follow-up. There were 21 and 74 patients
receiving ultrasound scans in Group A and B
respectively and the others refused ultrasound
scans. Interestingly, the outcomes of transvagi-
nal B ultrasound of the 95 patients presented
no scar diverticulum at the incision. A represen-
tative case was demonstrated: A 34-year-old,
Gravida 3, Para 1, woman was diagnosed with
CSP at a gestation of 7 weeks, complaining of
vaginal bleeding. Serump-hCG was 24852.0
mlU/mL. Based on the transvaginal B ultra-
sound, the gestational scar (Figure 1B) with
increased blood flow (Figure 1A) surrounded
was observed in the anterior uterine isthmus.
The patient opted for TDRS, without preopera-
tive chemotherapy. The operation (Figure 2)
lasted for 45 minutes and the blood loss was
50 ml. The postoperative course of the patient
was uneventful. Transvaginal B ultrasound of
the patient in the follow-up revealed no scar
diverticulum at the incision.

In order to demonstrate the efficacy of TDRS,
we conducted a comparative analysis between
Group A and B: significant differences were
shown in indexes such as hospital stays [10.0
(9.0-12.0) vs 4.0 (3.0-5.0) days, P<0.001], se-
rumB-hCG recovery [59.5 (49.0-73.3) vs 21.0
(14.0-28.0) days, P<0.001], menstruation re-
covery [45.5 (41.8-54.0) vs 30.0 (28.0-32.3)
days, P<0.001]. And then we conducted anoth-
er comparative analysis between Group B1 and
B2 to clarify the role of preoperative chemo-
therapy: there were no significant differences in
every index of related variables (P>0.05) and
details were shown in Table 2.

Furthermore, the association of postoperative
recovery and individual related factors was
demonstrated by the following analysis: 1)
The correlation between serumpB-hCG recovery
and individual related factors including serum-
hCG, gestational age at diagnosis, and maxi-
mum diameter of gestational sac was showed.
The correlation coefficient was rs=-0.04, P=
0.710; rs=-0.120, P=0.260; rs=-0.093, P=
0.385 respectively, showing no significant cor-
relation. 2) The correlation between menstrua-
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tion recovery and individual related factors
including serumpB-hCG, gestational age at diag-
nosis, and maximum diameter of gestational
sac was revealed. The correlation coefficient
was rs=-0.08, P=0.453; rs=0.055, P=0.604;
rs=-0.183, P=0.085 respectively, also showing
no significant correlation.

Lastly, we performed a literature review about
TDRS in PubMed. To date, we found that a total
of 224 patients were treated by this novel tech-
nique and the reported hospital stays were 1-6
days. SerumB-hCG returned to normal within 1
month and the recovery time of menstruation
was up to a maximum of 2 months. There was
one more point, we should touch on that there
were no reports on surgery related complica-
tions. However, it is noteworthy that some stud-
ies failed to provide the information above.
Details were presented in Table 3.

Discussion

Our findings show that compared with UAE,
TDRS is safer, more effective and with a rapider
recovery, the prognosis of which isn’'t influ-
enced by some individual related factors and
preoperative chemotherapy may be hardly ne-
cessary.

It is known that UAE can deactivate the tropho-
blastic tissue by blocking the blood flow, reduc-
ing the possibility of vaginal bleeding and hys-
terectomy. Our current data provided a suc-
cessful rate of UAE as 94.7% (36/38). Never-
theless, Li JJ reported that the failure rate of
the UAE was 70% and the recovery of serump-
hCG and menstruation was 59.5 (49.0-73.3)
days, 45.5 (41.8-54.0) days respectively [8],
which were slower than those of the current
study. Generally, after UAE, necrosis of ectopic
pregnancy tissue occurs and the tissue will be
taken up. However, patients receiving UAE are
at a risk of secondary and uncontrolled vaginal
bleeding, which may lead to inevitable hyster-
ectomy [9]. Indeed, 2 patients suffered second-
ary vaginal hemorrhage in the current study.
The reasons for secondary vaginal bleeding
could be collateral circulation formation and
blood flow reperfusion resulting from degra-
dation of the embolus of UAE. Additionally,
patients undergoing UAE predispose ischemic
complications such as fever, abdominal pain,
etc. Furthermore, UAE cannot eliminate scar
diverticulum. As opposed to occasional, 3 ca-
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ses receiving UAE suffered from dripping wet
ungodliness of menstruation period in the fol-
low-up, which suggests that scar diverticulum
may still maintain (It was a pity that they all
refused ultrasound scans in the follow-up).
Theoretically, UAE may reduce the blood supply
to the ovaries, which indicates that the effects
of UAE on ovarian and fertility function are note-
worthy to investigate further.

Transvaginal surgery was advocated by Kang
SY for the first time in 2009 [10]. And then as a
promising option of CSP, quite a few authors
further demonstrated that it was relatively safe,
effective and minimally invasive [6, 10-16]. In
contrast, according to Fuchs N [17], laparo-
scopic surgery, as a pleasurable treatment for
CSP, possessed advantages: safe, effective
and minimally invasive, which were similar to
those of transvaginal surgery. However, there
are several limitations of laparoscopy: to begin
with, its requirements to laparoscopic settings
are not easily met, especially in financially-chal-
lenged hospitals. Also, its application requires
an experienced surgeon. Lastly, this operation
should only be performed where conversion to
emergency laparotomy is available should lapa-
roscopic surgery fail. Conversely, transvaginal
surgery overcomes laparoscopic limitations to
a certain extent. As a consequence, TDRS co-
uld be much more widely used, especially in
areas with poor-developed medical condition.

Recently, our hospital has developed the trans-
vaginal surgery and now we have considerable
CSP patients and experience of treatment of
CSP. Our data indicates that this technique
could be the superior option compared with
UAE. There is much experience for our favor-
able results: 1) In order for a clear visual field, 2
U pituitrin was injected in cervix uteri, which
contributed to reducing intraoperative bleed-
ing. 2) Urinary bladder was separated from cer-
vix uteri and pushed down to avoid intraopera-
tive bladder injury. 3) After incising peritoneum
covering the bladder and uterus, surgical inci-
sion was chosen at the thinnest section of uter-
us scar under the guidance of a probe. 4) To
eliminate residual tissue as thoroughly as pos-
sible, we removed ectopic pregnancy tissue by
sponge forceps and suction tubes (Figure 2B)
and then we exsected scar tissue simultane-
ously (Figure 2C), which could contribute to
reducing recurrence. 5) Its hemostasis relied
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on clamps and suture rather than contractions
of scar uterine, greatly reducing the risk of
intraoperative and postoperative bleeding.
Consequently, transvaginal surgery is per-
formed under a relatively controllable and do-
able condition, which will improve the chance of
surgical success. Also, for patients with urgent
and lethal bleeding, TDRS is an excellent option
for immediate and effective hemostasis com-
pared with UAE.

Concurrently, our data implies that postopera-
tive recovery isn't of relevance to individual
related factors and preoperative chemotherapy
is hardly necessary. Consequently, the informa-
tion above suggests that this surgery possess-
es wider indications without restriction of
serumpB-hCG, gestational age, maximum diam-
eter of gestational sac at diagnosis and it can
be independently utilized for termination of
pregnancy and removal of ectopic pregnancy
tissue. Transvaginal surgery greatly shortens
hospital stays and treatment period, making
the treatment of CSP simpler and more effi-
cient than before.

The limitation of this investigation is that this
research contains only two therapeutic meth-
ods, no comparisons among other first-line
treatment options. Therefore, the efficacy of
TDRS on CSP requires further demonstration
by comparing with other therapeutic methods
through prospective, multi-center clinical exa-
minations.

Conclusions

Compared with UAE, transvaginal debridement
and repair surgery, as a feasible option for CSP,
reaps huge fruits mainly manifesting rosier effi-
cacy and rapider recovery. The prognosis of
patients receiving TDRS isn’t associated with
individual related factors including serump-
hCG, gestational age, diameter of gestational
sac at diagnosis and preoperative chemothera-
py may be hardly inevitable. This technique con-
tributes to a simple and efficient curative meth-
od of CSP.
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