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Abstract

Background: The use of laparoscopic salpingostomy to treat tubal ectopic pregnancy (TEP) is increasing due to patient preference for
subsequent spontaneous pregnancy. However, the incidence of persistent trophoblasts (PT) ranges from 5–29%, although PT rarely occurs
after laparoscopic salpingectomy. For this reason, the selection of laparoscopic salpingostomy should be performed carefully. Here, we
aimed to identify the risk factors for PT, focusing on serum hCG levels. Methods: We reviewed the medical records of 128 patients
who underwent laparoscopic surgeries for TEP, including 62 with laparoscopic salpingostomy and 66 with laparoscopic salpingectomy.
Among these cases, we identified 13 with PT detected during the postoperative follow-up period. We performed a multivariate logistic
regression analysis to assess the influence of each representative factor, particularly serum hCG levels, on the occurrence of PT. We
first performed this analysis for 62 cases with laparoscopic salpingostomy and then for all 128 cases. Additionally, we focused on the
reduction rates of serum hCG levels after surgery. Based on the scatter plot of the association between the reduction rates and elapsed
time after surgery, we tried to create linear regression lines for estimating the appropriate postoperative follow-up period. Results: In
the multivariate analyses of the 62 cases with laparoscopic salpingostomy, “high hCG”, including serum hCG levels of 2000 and 4000
mIU/mL, showed significance. These results were also detected in the analysis of all 128 cases. Next, we obtained the regression
lines based on the scatter plots of the association between reduction rates of serum hCG levels and elapsed time after surgery. By
referring to the slopes of the regression lines, we could predict 37 and 30 days as the necessary time for serum hCG levels to decrease
to one-thousandth in the cases with laparoscopic salpingostomy and salpingectomy. Conclusions: Our evaluation of the association
between serum hCG level and PT allows us to provide the selection criteria, namely, serum hCG levels over 2000 and 4000 mIU/mL,
for laparoscopic salpingostomy. Additionally, our analysis of the association between the reduction rates of serum hCG levels and the
elapsed time after surgery allows us to predict the appropriate length for the postoperative follow-up period.

Keywords: tubal ectopic pregnancy; persistent trophoblasts; laparoscopic salpingostomy; laparoscopic salpingectomy; serum hCG level;
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1. Introduction

The incidence of tubal ectopic pregnancy (TEP) is
approximately 2% [1,2]. In addition to other fallopian
tube-related factors, infertility treatment can increase the
risk of TEP [3], and the possibility of encountering TEP
in the clinic has been increasing. Recently, laparoscopic
surgery, mainly salpingectomy and salpingostomy, has be-
come the gold standard treatment for TEP due to its cost-
effectiveness [4]. The choice between these two methods
for primary TEP tends to be determined on the basis of both
the findings obtained during surgery, such as tubal damage,
and the patient’s situation, including her parity and future
fertility expectations [5]. Some reports have recommended
laparoscopic salpingostomy for patients who are unwilling
to consider assisted reproductive technology (ART) [5], and
recently, the safety of laparoscopic salpingostomy has been
verified [6]. The early and accurate diagnosis of TEP before

tubal rupture with the combination of imaging by transvagi-
nal ultrasound (TVUS) and the measurement of serum hu-
man chorionic gonadotropin (hCG) levels [4,7] has also
contributed to this trend. Additional promising markers
have also been developed [8]. However, other reports have
concluded that post-surgical fertility is not different when
cases of ART are included [9,10]. The incidence of persis-
tent trophoblasts (PT) after laparoscopic salpingostomy is
thought to be approximately 5–29% [11–14], and the risk of
recurrent ectopic pregnancy (REP) increases [15]. Among
these two problems, PT is treated as a surgical failure be-
cause PT is usually detected within one month after the op-
eration [14] and requires long-term treatment periods. Ad-
ditionally, according to some reports, the decline in serum
hCG levels is slower in patients with PT [12], but the rela-
tionship between serum hCG levels and the risk of PT has
not been elucidated. Therefore, in this study, after compar-
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ing the clinical outcomes of these two operation methods,
we aimed to identify the risk factors for PT to provide crite-
ria for selecting laparoscopic salpingostomy or salpingec-
tomy. In particular, because serum hCG levels have been
examined many times for both diagnosis and postoperative
follow-up in our hospital, we focused mainly on the associ-
ation between PT and serum hCG levels.

2. Materials and Methods
2.1 Data Collection

This study was reviewed and approved by the Hu-
man Ethical Committee of the University of Teikyo Hos-
pital (trial registration number: 20-094). The deidentified
medical records of 150 female patients who underwent la-
paroscopic surgeries, performed after obtaining informed
consent, from June 1, 2015 to December 31, 2021, were
reviewed retrospectively. In total, 22 cases were excluded
for the following reasons: peritoneal ectopic pregnancy (9
cases), miscarriage from the fallopian tube (8 cases), no de-
tection of pregnancy tissue (3 cases), ovarian ectopic preg-
nancy (1 case) and uterine horn pregnancy (1 case). Since
there were relatively few patients in our hospital whose first
choice was treatment with intramuscular methotrexate in-
jection (IMI), we did not analyse these cases. We extracted
data on representative patient characteristics, such as age,
delivery history, presenting symptoms, and physical data,
from medical records. In particular, in all patients, serum
hCG levels were examined several times, including before
and after surgery, and we extracted these data. To evaluate
the failure rates of laparoscopic surgeries, we extracted the
data on PT (13 cases), in which patients were diagnosed per
rising or plateauing serum hCG levels postoperatively and
needed to be treated by IMI.

2.2 Laparoscopic Salpingostomy Procedure
The basic procedures of laparoscopic salpingostomy

were performed according to the following steps: (1) an
umbilical trocar (12 mm) and three lower abdominal tro-
cars (5 mm) were placed in a diamond pattern trocar con-
formation to access the abdominal and pelvic cavities; (2)
diluted vasopressin was injected, and a horizontal incision
was made over the ectopic gestation using an ultrasonic
scalpel; (3) the products of conception were picked up into a
200-mL MemoBag™ and removed from the umbilical tro-
car; (4) trophoblastic tissue was verified macroscopically;
and (5) the abdominal cavity was washed out with saline.

2.3 Analysis Methods
First, to compare the rates of PT between laparoscopic

salpingostomy and salpingectomy, we divided the patients
into two groups according to these treatment methods. In
our hospital, the choice between these two methods de-
pended largely on the patient’s situation, and the numbers
were approximately equal. In only 6 cases, tubal pregnancy
rupture was detected during surgery. In these two groups,

we compared the 19 indexes shown in Table 1 by using
Student’s t-test, Pearson’s chi-square test and the Mann–
Whitney U test. By referring to a previous study evaluat-
ing the influence of the ratio of serum hCG levels before
and after laparoscopic salpingostomy on the possibility of
PT [12], we also compared this index (“hCG ratio” in Ta-
ble 1). Second, we tried to evaluate the risk factors for
PT, especially to detect the predictive values of preoper-
ative serum hCG levels. Then, four approximate cut-off
values were used for serum hCG levels: 2000, 4000, 6000
and 8000 mIU/mL. For each of these four parameters, we
performed similar analyses. We first analysed the 62 pa-
tients who underwent laparoscopic salpingostomy and then
analysed all 128 patients. To control for confounding fac-
tors, we divided the patients into two groups according to
the presence or absence of each factor and performed mul-
tivariate logistic regression analysis. In this analysis, we
assessed the influence of the following 14 factors, which
were seemed to be related to the conditions of patients and
the difficulty of operations: (1) Advanced age, defined as
an age≥38 years; (2) High bodymass index (BMI), defined
as a BMI≥25 (kg/m2); (3) Nulliparity, defined as no previ-
ous delivery; (4) Embryo transfer, defined as cases in which
the patients became pregnant after embryo transfer; (5) Ab-
normal bleeding, defined as patients with abnormal vagi-
nal bleeding caused by TEP; (6) Abdominal pain, defined
as patients with abdominal pain caused by TEP; (7) Pelvic
haematoma, defined as cases in which pelvic haematoma
was detected by TVUS before surgery or during surgery;
(8) Foetal heartbeat, defined as cases in which foetal heart-
beat was detected by TVUS; (9) Isthmic tubal pregnancy,
defined as cases in which isthmic tubal pregnancy was di-
agnosed during surgery; (10) Abdominal adhesion, defined
as abdominal adhesion detected by laparoscopic inspection
immediately after the start of surgery; (11) Salpingostomy;
(12) High hCG, defined as a serum hCG level≥2000, 4000,
6000, or 8000 mIU/mL; (13) Coexistent leiomyoma, de-
fined as leiomyoma detected by laparoscopic inspection;
and (14) Coexistent endometriosis, defined as endometrio-
sis detected by laparoscopic inspection. Since the average
age of the patients was 33.4 ± 4.8 years and since over
40% of the included patients became pregnant after infer-
tility treatments, “Advanced age” was defined as patients
aged 38 years or older with reference to a previous report
[16]. Statistical analyses were performed using Microsoft
Excel (Microsoft Corporation, Redmond, WA, USA) and
JMP version 12 for Windows (SAS Institute, Inc., Tokyo,
Japan) to determine the correlations between patient char-
acteristics and the failure of laparoscopic surgery. The odds
ratios (ORs) and 95% confidence intervals (CIs) were esti-
mated to determine the strengths of the correlations. p <

0.05 was considered statistically significant.
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Table 1. Comparison of patient characteristics between laparoscopic salpingostomy and salpingectomy.
Total Salpingostomy (n = 62) Salpingectomy (n = 66) p value

Age 33.4 ± 4.8 (20–44, n = 128) 32.0 ± 4.5 (20–43, n = 62) 34.8 ± 4.7 (22–44, n = 66) <0.01
BMI 21.3 ± 2.8 (17.1–29.9, n = 128) 21.3 ± 2.9 (17.2–29.9, n = 62) 21.3 ± 2.7 (17.1–28.4, n = 66) NS
Blood loss 126.4 ± 237.5 (0–1334, n = 128) 104.5 ± 229.3 (0–1334, n = 62) 147.0 ± 245.0 (0–1200, n = 66) NS
Operation time 54.1 ± 20.1 (25–144, n = 128) 48.6 ± 12.3 (31–100, n = 62) 59.3 ± 24.2 (25–144, n = 66) <0.01
Treatment period 32.4 ± 17.9 (9–110, n = 128) 37.2 ± 22.4 (9–110, n = 62) 27.8 ± 10.3 (10–66, n = 66) <0.01
Average hCG 6528.1 ± 11513.8 (2.9–91673.2, n = 128) 3477.4 ± 3493.0 (2.9–18550.1, n = 62) 9393.8 ± 15177.3 (126.2–91673.2, n = 66) <0.01
Median hCG 2879.5 2117 4093.4 <0.05
hCG ratio 0.38 ± 0.16 (0.10–1.18, n = 121) 0.41 ± 0.18 (0.11–1.18, n = 59) 0.35 ± 0.13 (0.10–0.94, n = 62) NS
Embryo transfer 23.4% (n = 30/128) 3.2% (n = 2/62) 42.4% (n = 28/66) <0.01
Nulliparity 72.7% (n = 93/128) 79.0% (n = 49/62) 66.7% (n = 44/66) NS
Abnormal bleeding 49.2% (n = 63/128) 56.5% (n = 35/62) 42.4% (n = 28/66) NS
Abdominal pain 36.7% (n = 47/128) 37.1% (n = 23/62) 36.4% (n = 24/66) NS
Pelvic haematoma 46.9% (n = 60/128) 48.4% (n = 30/62) 45.5% (n = 30/66) NS
Foetal heartbeat 14.1% (n = 18/128) 8.1% (n = 5/62) 19.7% (n = 13/66) NS
Isthmic tubal pregnancy 18.8% (n = 24/128) 12.9% (n = 8/62) 24.2% (n = 16/66) NS
Abdominal adhesion 35.2% (n = 45/128) 32.3% (n = 20/62) 37.9% (n = 25/66) NS
Persistent trophoblast 10.2% (n = 13/128) 19.4% (n = 12/62) 1.5% (n = 1/66) <0.01
Coexistent leiomyoma 14.8% (n = 19/128) 6.5% (n = 4/62) 22.7% (n = 15/66) <0.01
Coexistent endometriosis 7.0% (n = 9/128) 8.1% (n = 5/62) 6.1% (n = 4/66) NS
After dividing 128 patients into two groups according to laparoscopic surgical methods, we compared 19 representative indexes. In this analysis, eight indexes, namely, “age”, “operation
time”, “treatment period”, “average hCG”, “median hCG”, “embryo transfer”, “persistent trophoblast” and “coexistent leiomyoma”, showed significant differences.
Abbreviations: BMI, body mass index; NS, no significance; hCG, human chorionic gonadotropin.
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2.4 Serum hCG Level Reduction Rate

To estimate the appropriate postoperative follow-up
period, we created linear regression lines based on the scat-
ter plot of the association between reduction rates of serum
hCG levels and elapsed time after surgery (laparoscopic
salpingostomy: number of spots = 236; laparoscopic salp-
ingectomy: number of spots = 289) by using the ordinary
least-squares method with Microsoft Excel. In this analy-
sis, 13 patients with PT were excluded. These plots did not
include data below the detection sensitivity (laparoscopic
salpingostomy: number of spots = 7; laparoscopic salp-
ingectomy: number of spots = 4). We calculated the indexes
as follows: (1) we divided the serum hCG levels postop-
eratively by these levels immediately before the operation
and (2) calculated the Log10 values. The formula used was
Log10 (serum hCG level after/before operation (mIU/mL)).
The relationship between this logarithmic index and elapsed
time after surgery (days) was plotted. Then, by referring to
the slopes of these regression lines, we estimated each re-
quired follow-up period for patients with laparoscopic salp-
ingostomy or salpingectomy.

3. Results
3.1 Patient Characteristics

The average age, BMI, operation time, blood loss vol-
ume and treatment period of the included patients were
33.4 ± 4.8 (20–44) years, 21.3 ± 2.8 (17.1–29.9) kg/m2,
54.1 ± 20.1 (25–144) min, 126.4 ± 237.5 (0–1334) mL
and 32.4 ± 17.9 (9–110) days, respectively. The aver-
age and median serum hCG levels just before surgery were
6528.1 ± 11513.8 (2.9–91673.2) and 2879.5 mIU/mL, re-
spectively. Among these cases, we detected one rare case
in which the hCG level of intraperitoneal haematoma was
606.0 mIU/mL and laparoscopic salpingostomy was suc-
cessfully performed. The average ratio of serum hCG lev-
els before and after surgery was 0.38 ± 0.16 (0.10–1.18).
When the characteristics of the patients with laparoscopic
salpingostomy and salpingectomy were compared, signif-
icant differences in patient age, operation time, treatment
period, the number of patients with embryo transfer, PT and
coexistent leiomyoma were detected (Table 1). In the anal-
ysis of serum hCG levels, we detected a trend wherein la-
paroscopic salpingectomy was chosen to treat patients with
high serum hCG levels, and the average and median hCG
levels were higher in patients with laparoscopic salpingec-
tomy than in those with salpingostomy (9393.8 ± 15177.3
vs. 3477.4 ± 3493.0 and 4093.4 vs. 2117.0 mIU/mL). Al-
though laparoscopic salpingostomy tended to be performed
for patients with relatively low serum hCG levels, 12 out of
the 13 cases with PT were detected among the 62 cases with
laparoscopic salpingostomy. Among these 12 cases, PT
was detected approximately two weeks after surgery (15.0
± 8.8, 3–36 days) by the rebound of decreased serum hCG
levels (1304.6± 1177.5, 101.2–3465.3 mIU/mL). In 11 out

of 12 cases, we performed IMI once, but in one case, we
needed to perform IMI twice. Among patients undergoing
laparoscopic salpingectomy, only one was diagnosed with
PT and needed IMI 4 days after surgery (serum hCG levels:
456.6 mIU/mL). Next, we compared the serum hCG levels
of these 12 PT cases with those of the 50 cases with succes-
sive laparoscopic salpingostomy. The average serum hCG
level tended to be high among the 12 cases with PT (4635.4
± 2401.1 vs. 3199.5 ± 3672.6 mIU/mL, p = 0.20), and
the median was more than twice that of the non-PT cases
(4627.6 vs. 1899.1 mIU/mL, p< 0.05). On the other hand,
the ratios of the serum hCG levels before and after laparo-
scopic salpingostomy were similar (0.45± 0.23 vs. 0.40±
0.17, p = 0.43).

3.2 Preparation of Reference Criteria for Serum hCG
Levels for Laparoscopic Salpingostomy

To evaluate the association between PT and serum
hCG levels, we referred to the aforementioned difference in
serum hCG levels between successful and failed cases after
laparoscopic salpingostomy. Specifically, we set the cut-
off values based on serum hCG levels of 2000, 4000, 6000
and 8000 mIU/mL and performed a multivariate analysis
that included an additional 13 factors. First, in this analy-
sis of 62 cases with laparoscopic salpingostomy (Table 2),
“high hCG”, including serum hCG levels of 2000 and 4000
mIU/mL, showed a significant difference (OR = 14.0, p <

0.01 and OR = 6.3, p < 0.01), but significance was not ap-
parent for other factors. When focusing on patients whose
serum hCG levels were lower than 2000 mIU/mL, we de-
tected few cases with PT after laparoscopic salpingostomy
(OR = 0.071, 95% CI: 0.0086–0.60, n = 1/29). Second,
as expected, the analysis of all 128 cases showed the fol-
lowing significant factors: “hCG ≥2000” (OR = 8.6, p <

0.01), “hCG ≥4000” (OR = 3.5, p < 0.01) and “salpingos-
tomy” (OR = 15.6, p < 0.01) (Table 3). In both analyses,
two values for serum hCG levels, 2000 and 4000 mIU/mL,
were considered to be important. However, other signifi-
cant predictors could not be detected. From these results,
we can provide the following three classifications: (1) for
patients whose serum hCG levels are under 2000 mIU/mL,
we can safely perform laparoscopic salpingostomy; (2) for
patients whose serum hCG levels are over 4000 mIU/mL,
we should select laparoscopic salpingectomy to avoid PT;
and (3) for patients whose serum hCG levels are between
2000 and 4000 mIU/mL, we should determine the method
while considering other patient factors.

3.3 Rate of Decrease in Serum hCG Levels after
Laparoscopic Surgery

To estimate the required follow-up period after laparo-
scopic salpingostomy and salpingectomy, we calculated the
rate of decrease in the serum hCG levels by using the log-
arithmic index (Fig. 1). In this analysis, the slopes of the
regression lines in cases with laparoscopic salpingostomy
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Table 2. Identification of influencing factors for persistent
trophoblasts after laparoscopic salpingostomy.

Number OR (95% CI, number) p value

Advanced age 5 1.1 (0.1–10.3, n = 1/5) NS
High BMI 7 0.7 (0.1–6.1, n = 1/7) NS
Nulliparity 49 0.8 (0.2–3.3, n = 9/49) NS
Embryo transfer 2 4.5 (0.3–76.9, n = 1/2) NS
Abnormal bleeding 35 1.1 (0.3–3.9, n = 7/35) NS
Abdominal pain 23 1.3 (0.4–4.6, n = 5/23) NS
Pelvic haematoma 30 1.0 (0.3–3.8, n = 6/30) NS
Foetal heartbeat 5 1.1 (0.1–10.3, n = 1/5) NS
Isthmic tubal pregnancy 8 0.6 (0.1–5.0, n = 1/8) NS
Abdominal adhesion 20 1.7 (0.5–6.1, n = 5/20) NS
High hCG
hCG >2000 33 14.0 (1.7–116.9, n = 11/33) <0.01
hCG >4000 20 6.3 (1.6–24.8, n = 8/20) <0.01
hCG >6000 11 1.8 (0.4–7.9, n = 3/11) NS
hCG >8000 4 1.4 (0.1–15.0, n = 1/4) NS
Coexistent leiomyoma 4 1.4 (0.1–15.1, n = 1/4) NS
Coexistent endometriosis 5 3.1 (0.5–21.3, n = 2/5) NS
A multivariate analysis of 62 patients was performed to examine the
influence of 13 representative factors that were collected from data
in the medical records. The number of patients with each factor, the
ORs and 95% CIs for the occurrence of persistent trophoblasts and the
p values are shown in this table. Only “high hCG” was identified as a
significant factor for the occurrence of these complications when the
borderline was set to 2000 or 4000 mIU/mL.
Abbreviations: OR, odds ratio; CI, confidence interval; NS, no signif-
icance; BMI, body mass index; hCG, human chorionic gonadotropin.

and salpingectomy were –0.092 and –0.11 (R2 = 0.74 and
0.87), respectively. By using these results, to pursue the
decline in serum hCG levels until reaching approximately
one-thousandth to one ten-thousandth, we needed follow-
up periods of 27 to 36 days after laparoscopic salpingec-
tomy and 33 to 43 days after laparoscopic salpingostomy.

4. Discussion
In total, we detected PT in 13 out of 128 cases approx-

imately two weeks after laparoscopic surgeries and needed
to treat them with IMI. Among these 13 cases, patients
needed a postoperative follow-up period that was more than
twice as long as that of the other 115 successive cases (62.8
± 29.0 vs. 26.8 ± 12.8 days). Only one case with PT
was detected after laparoscopic salpingectomy, but 12 out
of 62 cases had PT after laparoscopic salpingostomy. Al-
though our sample size was relatively small and this study
included 13 PT cases out of a total of 128 cases, this re-
sult was roughly similar to that of previous reports, in
which researchers reported that the occurrence of PT af-
ter laparoscopic salpingostomy ranged from 5 to 29% [11–
14]. Next, we analysed 17 representative factors for pre-
dicting the occurrence of PT (Table 1). In this analysis,
we found that “high hCG”, defined as an hCG level above

Table 3. Identification of influencing factors for persistent
trophoblasts.
Number OR (95% CI, number) p value

Advanced age 26 0.3 (0.04–2.4, n = 1/26) NS
High BMI 15 0.6 (0.1–5.0, n = 1/15) NS
Nulliparity 93 1.3 (0.3–5.0, n = 10/95) NS
Embryo transfer 30 0.6 (0.1–2.7, n = 2/30) NS
Abnormal bleeding 63 1.8 (0.5–5.7, n = 8/63) NS
Abdominal pain 47 1.6 (0.5–4.9, n = 6/47) NS
Pelvic haematoma 60 1.0 (0.3–3.1, n = 6/60) NS
Foetal heartbeat 18 0.5 (0.1–3.9, n = 1/18) NS
Isthmic tubal pregnancy 24 0.3 (0.04–2.7, n = 1/24) NS
Abdominal adhesion 45 1.2 (0.4–3.8, n = 5/45) NS
Salpingostomy 62 15.6 (2.0–124.0, n = 12/62) <0.01
High hCG
hCG >2000 79 8.6 (1.1–68.4, n = 12/79) <0.01
hCG >4000 54 3.5 (1.0–12.1, n = 9/54) <0.01
hCG >6000 35 0.8 (0.2–3.0, n = 3/35) NS
hCG >8000 22 0.4 (0.1–3.0, n = 1/22) NS
Coexistent leiomyoma 19 0.5 (0.1–3.7, n = 1/19) NS
Coexistent endometriosis 9 2.8 (0.5–15.2, n = 2/9) NS
A multivariate analysis of 128 patients was performed to examine the
influence of 14 representative factors that were collected frommedical
records. The number of patients with each factor, the ORs and 95%
CIs for the occurrence of persistent trophoblasts and the p values are
shown in this table. “Salpingostomy” and “high hCG” were identified
as significant factors for the occurrence of these complications.
Abbreviations: OR, odds ratio; CI, confidence interval; NS, no signif-
icance; BMI, body mass index; hCG, human chorionic gonadotropin.

2000 or 4000 mIU/mL, showed a significant influence on
the increase in the possibility of PT. These classifications
were almost consistent with those defined in previous re-
ports, namely, an hCG level above 2500, 3000, or 5000
mIU/mL [14,17,18]. From these results, we can simply
provide the following criteria for the selection of surgical
methods: (1) when the serum hCG level is<2000mIU/mL,
we can positively select laparoscopic salpingostomy, but
(2) when the serum hCG level is ≥4000 mIU/mL, we can-
not strongly recommend laparoscopic salpingostomy. For
patients whose serum hCG levels were between 2000 and
4000 mIU/mL, it was difficult to form a definite conclu-
sion. Since some reports pointed out the higher possibil-
ity of subsequent intrauterine pregnancy after laparoscopic
salpingostomy [5,9], early diagnosis of TEP before reach-
ing relatively high serum hCG levels may become increas-
ingly important. On the other hand, we did not find other
significant factors, probably because our sample size was
relatively small compared with those of previous reports
[9,10,12–14]. Another clear limitation was detected com-
paredwith these previous reports [17,18]. We could not col-
lect data on ectopic pregnancy size, since in 36 out of 128
cases, this size could not be measured due to a surrounding
haematoma.
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Fig. 1. Reduction rate of serum hCG levels after surgery.
The reduction rates of serum hCG levels after laparoscopic salp-
ingostomy (black triangles) and salpingectomy (white circles) are
shown with regression lines and R2 values. X-axis: elapsed time
after surgery (days). Y-axis: Log10 (serum hCG level after/before
operation (mIU/mL)). Abbreviations: Log, logarithm; hCG, hu-
man chorionic gonadotropin.

To our knowledge, this is the first study to evaluate
the speed of postoperative declines in serum hCG levels af-
ter laparoscopic salpingostomy and salpingectomy by plot-
ting the association between the decreasing rate and period
(Fig. 1). As expected, according to these linear regression
lines, a longer follow-up period was needed after laparo-
scopic salpingostomy. Considering the average and median
serum hCG levels of patients with laparoscopic salpingos-
tomy (Table 1), these patients may need to add approxi-
mately one week to the follow-up period to confirm neg-
ative serum hCG levels. Due to these difficulties of post-
operative management, including the relatively high risk of
PT and long follow-up period, the adoption of laparoscopic
salpingostomy should be determined carefully.

5. Conclusions
For patients whose serum hCG levels are relatively

low, such as below 2000 mIU/mL, we can positively se-
lect laparoscopic salpingostomy, but we should select this
method carefully for other patients whose serum hCG lev-
els are over 4000 mIU/mL due to the higher risk of PT. This
method may demand that we add approximately one week
to the follow-up period.
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