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Abstract

Background: Tubal pregnancy, the most common ectopic type, requires urgent intervention. While medical therapy preserves fertility,
diagnostic curettage (D&C) is often used if imaging is inconclusive. While medical therapy preserves fertility, D&C is often used
if imaging is inconclusive. Methods: A retrospective cohort study was conducted to analyze the clinical data of patients with tubal
pregnancies who were hospitalized at the First Affiliated Hospital of Guangzhou University of Chinese Medicine, from 2017 to 2021.
Univariate analysis and multivariate logistic regression were used to adjust for confounding factors. A subgroup analysis stratified by
human chorionic gonadotropin (hCG) level was also performed to investigate the impact of D&C on treatment outcomes. Results: The
overall failure rate of medical treatment was 24.39% (90/369), with 40.00% (36/90) in the curettage group and 19.35% (54/279) in the
control group, showing a significant difference (p< 0.001). After adjusting for confounding factors, logistic regression indicated that the
curettage group had a significantly higher failure rate of medical treatment compared to the control group (p = 0.012), with an adjusted
odds ratio (OR) of 2.261 (95% confidence interval [CI]: 1.193–4.283). In other words, patients with tubal pregnancy who underwent
curettage had a 2.261-fold higher risk of treatment failure compared to those who did not. In subgroup analysis, among patients with
serum hCG ≤2000 IU/L, the curettage group had a significantly higher treatment failure rate than the control group (adjusted OR [95%
CI] = 2.856 [1.388–5.875], p = 0.004). However, no significant difference was observed among patients with serum hCG >2000 IU/L
(p> 0.05). Conclusion: D&C may increase the risk of medical treatment failure in patients with tubal pregnancy and serum hCG levels
≤2000 IU/L.
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1. Introduction

Ectopic pregnancy is defined as an abnormal preg-
nancy in which the fertilized ovum implants outside the
uterine cavity. Among all ectopic pregnancies, tubal preg-
nancy (TP) is the most common, accounting for over 90%.
When tubal pregnancy is complicated by rupture and hem-
orrhage, it can lead to hemorrhagic shock and potentially fa-
tal outcomes, making prompt intervention critical. Medical
therapy is a conservative treatment option for tubal preg-
nancy, offering advantages of being non-invasiveness, re-
duced pelvic adhesions, and preservation of the affected
fallopian tube [1,2]. The expanding role of medical treat-
ment is partly due to improvements in early recognition
and diagnosis of ectopic pregnancy. Diagnostic curettage
(D&C) is frequently employed as a supplemental diagnos-
tic tool for early ectopic pregnancy. Although ultrasound
can diagnose the majority of ectopic pregnancies, D&C re-
mains particularly valuable when imaging results are incon-
clusive. By examining uterine contents obtained via D&C,
clinicians can distinguish ectopic pregnancy from intrauter-
ine pregnancy, thus avoiding misdiagnosis and inappropri-
ate use of medications such as methotrexate [3]. However,
despite its diagnostic utility, the invasive nature of D&C

raises concerns about its potential interference with efficacy
of medical treatment. Early medical treatment for tubal
pregnancy offers several advantages, including preserva-
tion of the affected fallopian tube, reduction of pelvic ad-
hesions, avoidance of surgical trauma, and decreased treat-
ment costs. This approach also optimizes the pelvic envi-
ronment and helps maintain future fertility for patients who
wish to conceive again [1,2]. Although integrated tradi-
tional Chinese and Western medicine has proven effective
in appropriately selected patients [4,5], some tubal preg-
nancy patients still fail to respond to medical therapy and
require surgical intervention. Therefore, early assessment
of the condition and avoidance of high-risk factors are crit-
ically important in the medical management of tubal preg-
nancy. Diagnostic curettage is widely used as an adjunct
tool to distinguish early pregnancies of unknown location.
By analyzing pathological findings from endometrial tissue
and post-procedure changes in specific serum beta human
chorionic gonadotropin (β-hCG) levels, clinicians can rule
out normal intrauterine pregnancy and effectively manage
conditions such as early miscarriage or hydatidiform mole.
Nevertheless, as an invasive procedure, diagnostic curet-
tage carries certain risks of infection and bleeding and is not
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recommended as a routine diagnostic method. The decision
of whether to perform curettage in patients with suspected
ectopic pregnancy is a key clinical issue addressed in this
study. Existing literature focuses predominantly on diag-
nostic accuracy, while the impact of D&C on pharmacolog-
ical outcomes—especially in patients eligible for conser-
vative therapy—remains underexplored. This gap is clini-
cally significant, as unnecessary D&Cmay delay treatment,
compromise fertility preservation, or exacerbate treatment
failure rates.

In this study, we focused on patients with tubal preg-
nancy who met the pharmacological treatment criteria de-
scribed in the Guidelines for Integrated Traditional Chinese
and Western Medicine Diagnosis and Treatment of Tubal
Pregnancy [6], using treatment outcomes as the primary
measure. The objective was to elucidate the impact of D&C
on the medical management of tubal pregnancy and provide
clinical guidance for optimizing therapeutic strategies.

2. Materials and Methods
2.1 Study Population

A retrospective cohort study was conducted on pa-
tients with tubal pregnancy who received integrated tra-
ditional Chinese and Western medicine in the gynecology
ward of the First Affiliated Hospital of Guangzhou Univer-
sity of Chinese Medicine from January 2017 to December
2021. Clinical data were retrieved from the hospital’s med-
ical record system. Patients were divided into a curettage
group (drug treatment plan with diagnostic curettage) and
a control group (drug treatment without diagnostic curet-
tage) based on whether they underwent diagnostic curettage
during hospitalization. All included patients gave informed
consent for the treatment plan and signed the informed con-
sent form for drug treatment of tubal pregnancy. This study
was approved by the hospital ethics committee (ethical ap-
proval number: JY [2021] 099).

2.1.1 Inclusion Criteria

(1) Women aged 18–45 years, diagnosed with ectopic
pregnancy and showing an adnexal mass on color Doppler
ultrasound.

(2) Met the criteria for drug therapy specified in the
Guidelines for the Integrated Traditional Chinese andWest-
ern Medicine Diagnosis and Treatment of Tubal Pregnancy,
including stable vital signs, no signs of tubal rupture, ab-
sence of active bleeding, β-hCG levels below the defined
threshold, and imaging evidence of a non-ruptured ectopic
mass without fetal cardiac activity, and having received at
least 5 days of drug therapy.

(3) Had a definitive treatment outcome.

2.1.2 Exclusion Criteria

(1) Pathology confirming ovarian, interstitial or other
non-tubal pregnancy.

(2)β-hCGdecreased by≥50% every 24 hours without
treatment or had already returned to negative.

(3) Concomitant abnormal liver or kidney function;
endocrine disorders such as thyroid disease or diabetes;
hematologic disorders; infectious diseases; or malignan-
cies.

(4) Missing critical indicators or data.
(5) Did not meet surgical indications during therapy,

but opted to terminate drug treatment for personal reasons
and underwent surgery.

(6) Did not meet the discharge criteria yet requested
discharge, or failed to follow up on β-hCG after discharge,
resulting in an unclear outcome.

2.2 Observational Indicators
2.2.1 Drug Treatment Indications

The indications for drug therapy were based on clini-
cal guidelines [6].

(a) Previously positive β-hCG that has become neg-
ative, with a tubal pregnancy factor score (Table 1, Ref.
[6,7]) ≤10 points.

(b) For cases with β-hCG <8000 IU/L:
(1) Unruptured stage (no rupture or miscarriage):

score ≤10 points.
(2) Ruptured stage (tubal rupture or miscarriage):

score ≤9 points.
Under these conditions, patients are eligible for drug

therapy:
(1) For β-hCG <1000 IU/L and an unruptured-

stage score ≤8 points, with tubal mass diameter ≤3 cm,
or a ruptured-stage score ≤9 points, traditional Chinese
medicine alone can be used.

(2) For an unruptured-stage score of 9–10 points, or
a score ≤8 points but β-hCG ≥1000 IU/L and tubal mass
diameter between 3 cm and 5 cm, and for ruptured-stage
patients with β-hCG ≥1000 IU/L and a score ≤9 points,
an integrated traditional Chinese and Western medicine ap-
proach is used.

2.2.2 Drug Treatment Plan
2.2.2.1 Traditional Chinese Medicine (TCM). According
to the tubal pregnancy factor scoring model, blood β-hCG
levels, tubal mass size, and TCM syndrome differentia-
tion based on stage and type of tubal pregnancy [6–8],
treatments include a modified ectopic pregnancy formula
I (Composition of Chinese medicine soup: Salviae Miltior-
rhizae 15 g, Radix Paeoniae Lactiflorae 15 g, Peach Kernel
9 g. Mode of administration of the drug: Oral) or II pre-
scription (Composition of Chinese medicine soup: Salvia
miltiorrhiza 15 g, Radix Paeonia lactiflora 15 g, peach ker-
nel 15 g, Mitsubishi 10 g, Curcuma longa 10 g. Mode
of administration of the drug: Oral), Huayu Xiaozheng
Granules (The First Affiliated Hospital of Guangzhou Uni-
versity of Chinese medicine; Z20170001; Guangzhou,
Guangdong, China), Sanjie Zhentong Capsules (Jiangsu
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Table 1. Score of influencing factors of tubal pregnancy.
1 point 2 point 3 point

Gestational weeks ≤6 (weeks) >6–8 (weeks) >8 (weeks)
Abnormal pain Painless Dull pain Acute pain
β-hCG <1000 IU/L 1000–3000 IU/L >3000 IU/L
Maximum diameter of pelvic hemorrhage (Ultrasonic diagnosis) <3 cm 3–6 cm >6 cm
Maximum diameter of tubal pregnancy mass (Ultrasonic diagnosis) <3 cm 3–5 cm >5 cm
After adding each item’ scores according to the actual situation of the patient, the total score is obtained.
β-hCG, specific serum beta human chorionic gonadotropin.

Kangyuan Pharmaceutical Co.; Z20030127; Lianyungang,
Jiangsu, China), Xuefu Zhuyu Granules (Inner Mongolia
Kang EnBei Pharmaceutical Co.; Z20050019; Ordos, Inner
Mongolia Autonomous Region, China), or Dahuang Zhe-
chong Pills (Shaanxi Hanwang Pharmaceutical Co.; batch
number: 1907701; Hanzhong, Shaanxi, China. Mode of
administration of the drug: Oral), in addition to Shuang-
bai Powder (Composition of traditional chinese medicine
powder: Rhubarb 60 g, platycladus orientalis leaves 60 g,
Eupatorium 30 g, Mentha haplocalyx 30 g, Phellodendron
chinense Schneid 30 g. Mode of administration of the drug:
applied externally on the lower abdomen).

2.2.2.2 Western Medicine. Single, double, or multi-dose
regimens of methotrexate (MTX; Zhejiang Hai Zheng Phar-
maceutical Co.; H20055198; Taizhou, Zhejiang, China.
Mode of administration of the drug: intramuscular injec-
tion, 50 mg/m2), and mifepristone (Zhejiang Xianju Phar-
maceutical Sales Co., Ltd.; H10950347; Hangzhou, Zhe-
jiang, China. Mode of administration of the drug: Oral)
alone or in combination with MTX.

2.2.3 Treatment Outcome Criteria
2.2.3.1 Cured Group. Patients were classified as “Cured”
if their blood β-hCG levels decreased consistently during
treatment and fell below 10 IU/L at discharge, regardless of
whether diagnostic curettage was performed.

2.2.3.2 Accepted Surgery Group. Patients were classified
as “Accepted surgery” if they met any of the following cri-
teria for treatment failure: (1) rising β-hCG levels; (2) onset
or worsening of abdominal pain; (3) detection of fetal car-
diac activity in the adnexal mass; (4) suspected tubal rup-
ture with hemorrhage; or (5) progressive pelvic bleeding re-
quiring surgical intervention (laparoscopy/laparotomy), ex-
cluding cases of elective surgery for personal reasons.

2.2.4 Confounding Factor Control

Based on previous studies examining factors influ-
encing ectopic pregnancy drug treatment outcomes [9,10]
and tubal pregnancy rupture [11–14], potential confound-
ing variables included:

(1) Pregnancy Variables: Duration of amenorrhea,
gestational weeks, pretreatment blood β-hCG, and proges-
terone levels.

(2) Clinical Symptoms: Abdominal pain, presence or
absence of vaginal bleeding.

(3) Medical History: Previous ectopic pregnancy,
number of abortions, history of tubal surgery.

(4) Ultrasound Findings: Location of the tubal preg-
nancy, extent of pelvic effusion, diameter of the pregnancy
mass, and endometrial thickness.

(5) Drug Treatment Regimen: Type of pharmacologi-
cal therapy received.

2.3 Statistical Methods
All statistical analyses were performed using the

EmpowerStats software (http://www.empowerstats.com,
X&YSolutions, Inc., Boston, MA, USA) based on the R
language. First, univariate analysis was conducted to iden-
tify potential confounding factors influencing treatment
outcome. The Kolmogorov-Smirnov test (SPSS 25.0, IBM
Corp., Armonk, NY, USA) was used to assess the normality
of continuous data. For non-normally distributed variables,
the median (lower quartile, upper quartile) was used for de-
scription, and the Mann-Whitney U test was used for com-
parison between groups. Categorical data were expressed
as frequency (percentage) and compared using the Pearson
chi-square test. Subsequently, multivariate logistic regres-
sion analysis was performed to adjust for confounding fac-
tors and assess the impact of diagnostic curettage on tubal
pregnancy treatment outcomes. A significance level of p<
0.05 was used for all statistical tests.

3. Results
3.1 Baseline Characteristic of Participants

A total of 369 eligible patients were included in this
study and categorized into two mutually exclusive outcome
groups based on predefined criteria (see Section 2.2.3).
Cured group (n = 279): Patients who achieved success-
ful medical treatment outcomes (β-hCG <10 IU/L at dis-
charge). Accepted surgery group (n = 90): Patients who
required surgical intervention due to treatment failure. The
overall treatment failure rate was 24.39% (90/369). From
the entire cohort of 369 participants, the 90 patients who
underwent diagnostic curettage were assigned to the curet-
tage group. The cohort was divided into two mutually ex-
clusive groups based on therapeutic protocol. Curettage
group (n = 90): Patients who underwent diagnostic curet-
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tage prior to combined therapy. Within this subgroup, 36
cases (40.00%) ultimately required surgery due to treatment
failure. Control group (n = 279): Patients treated with med-
ication alone. Among these, 54 cases (19.35%) failed to re-
spond and required surgical intervention. The overall treat-
ment failure rate was 24.39% (90/369), derived from the
sum of failures in both groups (54 + 36). A statistically sig-
nificant difference in failure rates was observed between the
curettage group and the control group (40.00% vs. 19.35%,
p < 0.001). Importantly, all baseline characteristics (e.g.,
vaginal bleeding, hCG levels) were adjusted in multivari-
able analyses to ensure the robustness of this association.

During the same period, only 8 patients suspected
of ectopic pregnancy were ultimately diagnosed with in-
trauterine pregnancy via diagnostic curettage (these cases
were excluded from the study). In addition, there were also
statistically significant differences between the curettage
and control groups in terms of vaginal bleeding symptoms,
blood hCG levels, the “hCG value/days of amenorrhea” ra-
tio, progesterone levels, endometrial thickness, and treat-
ment regimen (all p < 0.05) (Table 2). By contrast, factors
such as duration of amenorrhea, abdominal pain, and the
diameter of the pregnancy mass did not differ significantly
between the 2 groups (p > 0.05).

3.2 Univariate Analysis Results

Through univariate analysis to explore the impact of
various indicators on the drug treatment outcome, the re-
sults demonstrated that the days of amenorrhea, weeks of
amenorrhea, number of abortions, history of ectopic preg-
nancy, history of tubal surgery, blood hCG value, “blood
hCG value/days of amenorrhea” ratio, progesterone value,
diameter of the pregnancy mass, endometrial thickness,
drug treatment plan, and diagnostic curettage operation
were related to the drug treatment outcome, with statisti-
cally significant differences (p < 0.05), while other factors
such as abdominal pain, vaginal bleeding symptoms, and
range of pelvic effusion had no statistically significant im-
pact on the drug treatment outcome (p > 0.05) (Table 3).

3.3 Multivariate Logistic Regression Analysis

To further evaluate the effect of diagnostic curettage
on the outcome of drug therapy for tubal pregnancy, we per-
formed multivariate logistic regression after adjusting for
the confounding factors previously identified. In addition,
given the substantial influence of blood hCG levels on treat-
ment outcomes, a subgroup analysis was conducted using
2000 IU/L as the cutoff. The results are presented in Fig. 1.
Overall, a significant difference in treatment outcomes was
observed between the curettage group and the control group
(p = 0.012), with an OR (95% CI) of 2.261 (1.193–4.283),
indicating that the failure probability of tubal pregnancy pa-
tients who underwent curettage during treatment was 2.261
times (1.193, 4.283) that of those who did not. In the sub-
group with blood β-hCG≤2000 IU/L, diagnostic curettage

had a marked impact on outcomes (p = 0.004), with an OR
(95%CI) of 2.856 (1.388–5.875). Hence, the failure risk for
patients with β-hCG≤2000 IU/L who underwent curettage
was 2.856 times that of those who did not. Conversely, in
the subgroupwith β-hCG>2000 IU/L, diagnostic curettage
did not significantly affect treatment outcomes (p > 0.05).

4. Discussion
This study evaluated the impact of diagnostic curet-

tage on the outcomes of medical treatment for tubal preg-
nancy in a cohort of 369 patients. We found that pa-
tients who underwent diagnostic curettage had a signifi-
cantly higher rate of treatment failure compared to those
who did not. After adjusting for relevant confounding fac-
tors, diagnostic curettage was associated with a more than
twofold increase in the odds of treatment failure. Notably,
in the subgroup of patients with β-hCG levels≤2000 IU/L,
the risk was nearly threefold higher, whereas no signifi-
cant differencewas observed in patients withβ-hCG>2000
IU/L. These findings suggest that diagnostic curettage may
adversely affect medical treatment efficacy, particularly in
patients with lower β-hCG levels. Compared with the con-
trol group, the curettage group had significantly higher me-
dian values of endometrial thickness (11.0 mm), blood β-
hCG value (1545.5 IU/L), “hCG value/days of amenor-
rhea” ratio (14.55 IU/L/d), and progesterone value (19.19
nmol/L), indicating that patients with thicker endometrium,
higher blood β-hCG value, and higher progesterone value
are more likely to undergo diagnostic curettage to exclude
intrauterine pregnancy in clinical practice. Due to the lim-
ited development of trophoblast cells in tubal pregnancy,
insufficient secretion of β-hCG, reduced progesterone se-
cretion by the corpus luteum, delayed endometrial decidu-
alization, endometrial thickness, blood β-hCG value, and
progesterone value have certain reference values for dif-
ferentiating between intrauterine and ectopic pregnancies
[15–19]. Thus, endometrial thickness, blood β-hCG level,
and progesterone level are important indicators that guide
clinicians when deciding whether to perform diagnostic
curettage. However, no clear consensus exists regarding
threshold values for these parameters in the early diagno-
sis of ectopic pregnancy. Several studies report that mean
endometrial thickness is 6–8 mm in ectopic pregnancy at
5–8 weeks of gestation, whereas it is 11–12 mm in nor-
mal intrauterine pregnancy [15–18]. Taking 11–12 mm
as a reference, patients with an endometrial thickness in
this range often undergo diagnostic curettage if intrauter-
ine pregnancy cannot be definitively ruled out. In addition,
assessing blood β-hCG and progesterone levels is crucial
for early diagnosis of ectopic pregnancy. In clinical prac-
tice, serum β-hCG levels and their dynamic changes play
a critical role in evaluating pregnancies of unknown loca-
tion. A study [15] suggests that when β-hCG levels are
below 2000 IU/L and no intrauterine gestational sac is vi-
sualized on ultrasound, the diagnostic rate for ectopic preg-
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Table 2. Basic characteristics of patients between D&C group and control group.
Factors Control group (n = 279) D&C group (n = 90) Z/χ2 value p value

Duration of amenorrhea (days) 47 (40, 54) 45 (41, 52) –0.864 0.387
Duration of amenorrhea (weeks) - - 3.147 0.207

<6 76 (27.24%) 25 (27.78%) - -
6–8 150 (53.76%) 55 (61.11%) - -
>8 53 (19.00%) 10 (11.11%) - -

Age (year) 30 (26, 33) 31 (27, 36) 1.626 0.104
Pregnant position - - 0.026 0.873

Left fallopian tube 136 (48.75%) 43 (47.78%) - -
Right fallopian tube 143 (51.25%) 47 (52.22%) - -

Abdominal pain - - 0.397 0.820
Painless 87 (31.18%) 31 (34.44%) - -
Dull pain 107 (38.35%) 34 (37.78%) - -
Acute pain 85 (30.47%) 25 (27.78%) - -

Vaginal bleeding - - 7.918 0.005
No 17 (6.09%) 14 (15.56%) - -
Yes 262 (93.91%) 76 (84.44%) - -

No. of artificial abortion - - 1.409 0.235
0–1 207 (74.19%) 61 (67.78%) - -
≥2 72 (25.81%) 29 (32.22%) - -

History of ectopic pregnancy - - 0.198 0.656
No 232 (83.15%) 73 (81.11%) - -
Yes 47 (16.85%) 17 (18.89%) - -

Previous tubal surgery - - 0.043 0.835
No 233 (83.51%) 76 (84.44%) - -
Yes 46 (16.49%) 14 (15.56%) - -

Serum β-hCG levels (IU/L) 383.9 (160.2, 1034.0) 1545.5 (767.6, 2154.9) 3.599 <0.001
The ratio of serum hCG level to days of amenorrhea (IU/L/d) 7.91 (3.29, 21.33) 14.55 (8.11, 29.69) 3.676 <0.001
Progesterone levels (nmol/L) 11.38 (4.79, 22.94) 19.19 (10.71, 39.58) 4.639 <0.001
Diameter of gestational mass - - 4.737 0.094

<3 cm 170 (60.93%) 66 (73.33%) - -
3–5 cm 95 (34.05%) 20 (22.22%) - -
>5 cm 14 (5.02%) 4 (4.44%) - -

Range of pelvic effusion - - 0.287 0.962
0 cm 125 (44.80%) 42 (46.67%) - -
<3 cm 43 (15.41%) 12 (13.33%) - -
3–6 cm 91 (32.62%) 29 (32.22%) - -
>6 cm 20 (7.17%) 7 (7.78%) - -

Endometrial thickness (mm) 8.0 (5.4, 11.0) 11.0 (8.0, 15.0) 5.644 <0.001
Medical management - - 10.055 0.007

TCM treatment 162 (58.06%) 35 (38.89%) - -
TCM and western medicine treatment 83 (29.75%) 39 (43.33%) - -
Western medicine was added after TCM treatment 34 (12.19%) 16 (17.78%) - -

Treatment outcome - - 15.728 <0.001
Cured 225 (80.65%) 54 (60.00%) - -
Accepted surgical operation 54 (19.35%) 36 (40.00%) - -

Notes: Cured group (n = 279): Patients with successful medical treatment (β-hCG <10 IU/L at discharge). Accepted surgery group
(n = 90): Patients requiring surgery due to treatment failure (see Section 2.2.3). D&C, diagnostic curettage; TCM, Traditional Chinese
Medicine. The measurement data that do not meet the normal distribution are described by the median (lower quartile, upper quartile),
and the counting data are described by the number of cases (percentage). p < 0.05 was considered to be statistically significant.

nancy is limited (generally ≤50%). Performing diagnos-
tic curettage at this stage may risk disrupting a potential

viable intrauterine pregnancy that is too early to confirm
sonographically. Conversely, if β-hCG exceeds 5000 IU/L
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Table 3. Univariate analysis of effects on medical treatment outcomes.

Factors
Medical treatment outcomes

Cured (n = 279) Accepted surgery (n = 90) OR (95% CI) p value*

Duration of amenorrhea (days) 47 (42, 54) 44 (40, 50) 0.98 (0.96, 1.00) <0.001
Duration of amenorrhea (weeks) - - - 0.026

<6 68 (24.37%) 33 (36.67%) 1.00 -
6–8 157 (56.27%) 48 (53.33%) 0.63 (0.37, 1.07) 0.086
>8 54 (19.35%) 9 (10.00%) 0.34 (0.15, 0.78) 0.011

Pregnant position - - - -
Left fallopian tube 131 (46.95%) 48 (53.33%) 1.00 -
Right fallopian tube 148 (53.05%) 42 (46.67%) 0.77 (0.48, 1.25) 0.352

Abdominal pain - - - 0.825
Painless 91 (32.62%) 27 (30.00%) 1.00 -
Dull pain 107 (38.35%) 34 (37.78%) 1.07 (0.60, 1.91) 0.816
Acute pain 81 (29.03%) 29 (32.22%) 1.21 (0.66, 2.21) 0.542

Vaginal bleeding - - - -
No 23 (8.24%) 8 (8.89%) 1.00 -
Yes 256 (91.76%) 82 (91.11%) 0.92 (0.40, 2.14) 1.000

No. of artificial abortion - - - -
0–1 215 (77.06%) 53 (58.89%) 1.00 -
≥2 64 (22.94%) 37 (41.11%) 2.35 (1.42, 3.88) 0.001

History of ectopic pregnancy - - - -
No 238 (85.30%) 67 (74.44%) 1.00 -
Yes 41 (14.70%) 23 (25.56%) 1.99 (1.12, 3.55) 0.027

Previous tubal surgery - - - -
No 243 (87.10%) 66 (73.33%) 1.00 -
Yes 36 (12.90%) 24 (26.67%) 2.45 (1.37, 4.40) 0.004

Serum β-hCG levels (IU/L) 373.0 (149.6, 800.5) 1264.0 (438.4, 2484.0) 1.00 (1.00, 1.00) <0.001
The ratio of serum hCG level to days of amenorrhea (IU/L/d) 7.89 (3.24, 16.86) 30.17 (9.00, 54.58) 1.03 (1.02, 1.05) <0.001
Progesterone levels (nmol/L) 11.30 (4.87, 22.00) 22.31 (11.16, 37.87) 1.02 (1.01, 1.03) <0.001
Diameter of gestational mass - - - 0.007

<3 cm 166 (59.50%) 70 (77.78%) 1.00 -
3–5 cm 97 (34.77%) 18 (20.00%) 0.44 (0.25, 0.78) 0.005
>5 cm 16 (5.73%) 2 (2.22%) 0.30 (0.07, 1.32) 0.111

Range of pelvic effusion - - - 0.875
0 cm 124 (44.44%) 43 (47.78%) 1.00 -
<3 cm 42 (15.05%) 13 (14.44%) 0.89 (0.44, 1.82) 0.754
3–6 cm 91 (32.62%) 29 (32.22%) 0.92 (0.53, 1.58) 0.761
>6 cm 22 (7.89%) 5 (5.56%) 0.66 (0.23, 1.84) 0.422

Endometrial thickness (mm) 8.0 (6.0, 12.0) 10.0 (6.63, 13.0) 1.08 (1.03, 1.13) <0.001
Medical management - - - <0.001

TCM treatment 170 (60.93%) 27 (30.00%) 1.00 -
TCM and western medicine treatment 68 (24.37%) 54 (60.00%) 5.00 (2.91, 8.59) <0.001
Western medicine was added after TCM treatment 41 (14.70%) 9 (10.00%) 1.38 (0.60, 3.16) 0.444

Diagnostic curettage - - - -
No 225 (80.65%) 54 (60.00%) 1.00 -
Yes 54 (19.35%) 36 (40.00%) 2.78 (1.66, 4.65) 0.001

Notes: OR, odds ratio; CI, confidence interval. Cured group: Patients with successful medical treatment (β-hCG<10 IU/L at discharge).
Accepted surgery group: Patients who failed medical treatment and required surgical intervention (see Section 2.2.3 for criteria). Contin-
uous non-normally distributed data are presented as median (lower quartile, upper quartile); categorical data as frequency (percentage).
* refers to the p value calculated by continuity correction. p < 0.05 was considered that the difference is statistically significant.

without evidence of an intrauterine gestational sac, the like-
lihood of ectopic pregnancy becomes significantly high (ex-

ceeding 90%), rendering diagnostic curettage unnecessary
for differential diagnosis. Additionally, serial β-hCGmoni-
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Fig. 1. Multivariate logistic regression on the correlation between diagnostic curettage and medical treatment outcome. OR, odds
ratio; CI, confidence interval; hCG, human chorionic gonadotropin.

toring over 48 hours is recommended to assess the rate of in-
crease; a suboptimal rise (<50%) may further support sus-
picion of ectopic pregnancy or nonviable gestation, guid-
ing clinical decision-making while minimizing invasive in-
terventions. Some scholars believe that the blood β-hCG
value should be measured by the percentage increase in 48
hours. If the increase in blood β-HCG value in 48 hours is
less than 52.6%, normal intrauterine pregnancy can be ba-
sically excluded. In practice, for suspected tubal pregnancy
patients with endometrial thickness ≥10–11 mm, blood β-
hCG value>2000 IU/L and≤5000 IU/L, and progesterone
value >5.6 ng/mL but <25 ng/mL, clinicians might per-
form diagnostic curettage if ectopic pregnancy cannot be
confirmed or excluded by ultrasound alone. However, since
diagnostic curettage is an invasive uterine cavity operation,
it may cause endometrial growth restriction or intrauterine
adhesions, and even lead to a decrease in clinical pregnancy
rate and infertility [20,21]. Therefore, the patient’s fertility
goals and personal preferences must be thoroughly consid-
ered before recommending diagnostic curettage.

Previous studies have not definitively clarified
whether diagnostic curettage influences the outcomes
of medical therapy in tubal pregnancy. However, this
5-year retrospective cohort study indicates that, even
after controlling for factors such as blood β-hCG levels,
progesterone, endometrial thickness, and treatment plan,
diagnostic curettage may be an independent risk factor for
the failure of drug therapy in tubal pregnancy.

Recognizing the significant role of blood β-hCG lev-
els in treatment outcomes, we conducted a subgroup anal-
ysis using 2000 IU/L as a cutoff. In patients with blood
β-hCG ≤2000 IU/L, the odds of treatment failure among
those who underwent curettage were approximately 2–3
times greater than in those who did not, independent of
other factors such as endometrial thickness, progesterone
level, or treatment plan.

Consequently, clinicians should avoid diagnostic
curettage whenever possible in patients with β-hCG≤2000
IU/L who qualify for medical therapy to reduce the likeli-
hood of treatment failure.

The diagnostic curettage operation process includes
intravenous anesthesia, curettage operation, and postoper-

ative anti-infection treatment. The use of anesthetic and
broad-spectrum antibiotics may inhibit the intestinal flora
and affect liver and kidney function to some extent, thereby
affecting the absorption andmetabolism of drugs and weak-
ening the therapeutic effect of drugs on early tubal preg-
nancy.

In addition, the curettage operation removes the thick
functional layer of the endometrium, which is rich in estro-
gen and progesterone receptors. This may reduce the local
estrogen and progesterone receptors in the endometrium,
thereby affecting the regulatory mechanism of estrogen and
progesterone and further affecting the progress of early
tubal pregnancy.

From the perspective of traditional Chinese medicine,
uterine cavity operation damages the blood vessels of the
uterus to some extent, causing some blood to overflow out-
side the vessels. The blood that leaves the meridians is
transformed into blood stasis, blocking the uterine vessels
and causing qi stagnation in the uterus and Chong and Ren
meridians. In addition, there is a deficiency of essence and
blood. The kidney governs the uterus and stores essence,
and the kidney essence and qi are indirectly damaged, re-
sulting in failure to store essence and the fetus is not re-
strained, leading to disease progression.

Although the mechanisms remain speculative, the
findings of this study warrant clinical attention. Because
this was a single-center, retrospective studywith a relatively
modest sample size, further research inmulti-center settings
with larger sample sizes is recommended. A future prospec-
tive, randomized controlled trial could provide more defini-
tive evidence on whether diagnostic curettage affects the
outcomes of drug therapy for tubal pregnancy. Consider-
ing comprehensively the auxiliary diagnostic value of di-
agnostic curettage for tubal pregnancy and its impact on
drug treatment, for suspected tubal pregnancy patients with
a blood β-hCG value >2000 IU/L and ≤5000 IU/L, en-
dometrial thickness≥11 mm, and progesterone value>5.6
ng/mL and <25 ng/mL, diagnostic curettage can be used
for auxiliary diagnosis in combination with the patient’s
fertility requirements and personal wishes. However, for
tubal pregnancy patients with a blood β-hCG value ≤2000
IU/L who meet the drug treatment indications, curettage
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should be avoided as much as possible. Therefore, for those
patients, a wait-and-see approach can be a potential op-
tion. This approach can reduce the possibility of trauma
and infection, avoid the loss of a viable embryo, and re-
duce the failure rate of drug treatment management. Clini-
cians should improve other diagnostic methods, such as In
hemodynamically stable patients, combining posterior cul-
docentesis with simultaneous measurement of β-hCG con-
centrations in serum and peritoneal fluid can improve both
the diagnostic accuracy of ectopic pregnancy and the pro-
cedural reliability of culdocentesis [22,23]. In addition, it
is expected that the sample size can be further increased
in the future and multi-hospital and multi-center coopera-
tion can be carried out. If necessary, a prospective random-
ized controlled trial can be conducted to observe the impact
of diagnostic curettage on the outcome of drug treatment
for tubal pregnancy to obtain more accurate results. Given
the retrospective nature of the data and the limited sample
size, we did not perform subgroup analyses to compare the
efficacy of each individual treatment modality. Further-
more, treatment decisions were based on clinicians’ judg-
ment and patient conditions, making it difficult to ensure
balanced group sizes or eliminate potential confounding
factors. Nevertheless, we acknowledge that understand-
ing the individual contribution of each treatment would be
valuable, especially mifepristone treatment [24], and future
prospective studies should address this question in a more
controlled setting. Meanwhile, we have considered the role
of TCM in the management of tubal pregnancies. Although
the current body of high-quality randomized controlled tri-
als remains limited, emerging evidence from clinical stud-
ies [4,7] and an evidence-based guideline [6] suggests that
certain herbal formulations used in TCMmay offer adjunc-
tive benefits. These include promoting the resorption of ec-
topic gestational tissue, reducing local inflammation, and
facilitating the recovery of tubal function following conser-
vative treatment [25,26]. Such effects are thought to be me-
diated by the pharmacological properties of specific herbs
traditionally used to regulate blood flow and resolve stasis
[27].

5. Conclusion
In conclusion, our findings indicated that diagnostic

curettage may increase the likelihood of medical treatment
failure in tubal pregnancy, particularly when blood β-hCG
levels were ≤2000 IU/L. While curettage remains a valu-
able diagnostic tool, clinicians should use it sparingly—
especially in patients with a strong desire to preserve
fertility—to minimize invasive procedures and potential
complications.
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