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• Cervical carcinoma patients (10.8%) were diagnosed after simple hysterectomy.
• Median survival of the inadvertent simple hysterectomy group was comparable to that of the standard treatment group.
• Additional appropriate treatment would help achieve favorable oncologic outcomes.
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Objectives. To determine the proportion of women with undiagnosed cervical carcinoma before simple hys-
terectomy and its causes and to compare the oncologic outcomes ofwomendiagnosed and treatedwith standard
therapy to those undergoing inadvertent simple hysterectomy with subsequent treatment.

Methods.Medical records were reviewed for patients with cervical carcinomawho underwent hysterectomy
between 1 January 2004 and 31 December 2014. Demographic data, chemotherapeutic agents, and response
rates were analyzed using descriptive statistics. The categorical variables were compared using chi-square or
Fisher's exact test. The continuous data were compared using the independent t-test and Mann–Whitney test,
as appropriate. The Kaplan–Meier method was used to evaluate the survival outcomes.

Results. Of the 526 patients with cervical carcinomawho underwent hysterectomy, 57 patients (10.8%) were
diagnosed with cervical carcinoma after simple hysterectomy. After excluding 121 patients with invasion of
b3mmandwithout lymphovascular space invasion (LVSI), 353patientswere preoperatively diagnosedwith cer-
vical carcinoma stage IA1 with LVSI to IIA and underwent proper surgical treatment. Fifty-two patients were en-
countered for inadvertent hysterectomy. Forty-four of 52 patients in the inadvertent hysterectomy group
consented to subsequent treatment,with 43patients receiving concurrent chemoradiotherapy and one undergo-
ing additional surgery. Themedian timebefore subsequent treatment initiationwas 1.6months [0.5–9.2months].
The 5-year DFS rates of the standard surgical treatment group and inadvertent hysterectomy group were 88.4%
vs. 93.2%, respectively (P=0.147). The 5-yearOS rates of the standard surgical treatment group and the inadver-
tent hysterectomy group were 98.9% vs. 100%, respectively (P = 0.767).

Conclusions.Womenwith cervical carcinomawho had small tumors and underwent inadvertent simple hys-
terectomy with appropriate consequent management had oncologic outcomes comparable to those in the stan-
dard surgical treatment group.

© 2019 Elsevier Inc. All rights reserved.
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1. Introduction

Cervical carcinoma is one of the most important health issues, rank-
ing fourth among cancers in terms of its incidence and mortality rate
among women worldwide, with an estimated 569,847 new cases and
311,365 deaths in 2018 [1]. In Thailand, it is the second most common
cancer in women after breast cancer, with 5513 new cases diagnosed
in 2017 [2]. The standard primary treatment for cervical carcinoma is
based on clinical staging. In stage I-IIA, it is usually curable with primary
treatment either by surgery or by concurrent chemoradiation (CCRT)
but with different treatment-associated complications [3]. A random-
ized study of patients with stage IB-IIA cervical carcinoma who were
treated by either radical surgery or radiotherapy alone showed that
after a median follow-up of 87months, the two groups achieved identi-
cal 5-year disease-free survival (DFS) and overall survival (OS) rates of
74% and 83%, respectively. However, severe morbidity was higher in
the surgery group than in the radiotherapy group (28% vs. 12%, P =
0.0004) [4]. Similar outcomes were confirmed using long-term follow-
up data, which revealed that the 20-year OS rates of radical surgery
and radiotherapy groups were 72% and 77%, respectively (P = 0.280)
[5]. The usual surgical procedures for patients with cervical carcinoma
clinical stage IA1 without lymphovascular space invasion (LVSI), pa-
tients with stage IA1 with LVSI and stage IA2, and patients with stage
IB1-IIA are simple hysterectomy, modified radical hysterectomy with
pelvic lymphadenectomy (mRHPL), and radical hysterectomy with pel-
vic lymphadenectomy (RHPL), respectively [3].

Occasionally, cervical carcinoma is discovered after simple hysterec-
tomy. Inadvertent hysterectomy means there has been a postoperative
diagnosis of cervical carcinoma, for which simple hysterectomy is inad-
equate treatment. For complete primary treatment, such patients need
additional surgery or CCRT. To the best of our knowledge, there are no
comparative data on the oncologic outcomes of patients with cervical
carcinoma who received standard surgical treatment versus those
who were diagnosed after inadvertent hysterectomy.

The current study had three aims: (1) to determine theproportion of
patients for whom cervical carcinoma was diagnosed after simple hys-
terectomy, (2) to identify the possible causes of patients undergoing in-
advertent simple hysterectomy, and (3) to assess and compare the
oncologic outcomes of the patients with cervical carcinoma who
underwent inadvertent simple hysterectomy with subsequent treat-
ment and patients for whom cervical carcinoma was diagnosed before
standard surgical treatment.

2. Materials and methods

After approval by the institutional review board (COA no. Si 123/
2016), the medical records of all eligible patients were retrieved to
collect their demographic data, indications of hysterectomy, tumor
characteristics, histopathology, subsequent treatment, and oncologic
outcomes. The eligibility criteria were patients for whom cervical carci-
nomawas diagnosed after simple hysterectomywithout evidence of re-
sidual diseases. The demographic and clinical data collected included
age, body mass index (BMI), menopausal status, parity, underlying dis-
eases, presenting symptoms, and tumor characteristics (including gross
appearance, histopathology types and grading, and the International
Federation of Gynecology and Obstetrics [FIGO] stage). Cancer stage
was assigned retrospectively according to the FIGO 2018 by pathology
size instead of clinical staging [3]. Data of all the study patients were an-
alyzed for the proportion of patients for whom cervical carcinoma was
diagnosed before and after hysterectomy.

The authors excluded patients who had invasive lesions b3 mm in
depth and without LVSI. The study patients were classified into two
groups: (i) standard surgical treatment group (patients with cervical
carcinoma diagnosed and who underwent clinical staging before hys-
terectomy), and (ii) inadvertent hysterectomygroup (patientswith cer-
vical carcinoma diagnosed after simple hysterectomy). Possible causes
of inadvertent hysterectomywere extracted. For the oncologic outcome
analyses including DFS and OS, the authors excluded patients who had
not consented to subsequent treatments or declined follow-up.

The subsequent radiotherapy consisted of external beam radiation
therapy to a total dose of 42–50 Gy in 21–25 fractions (1.8–2 Gy per
fraction), followed by high-dose rate intracavitary radiation therapy
(ICRT) in 2–3 fractionswith doses of 5–5.5 Gy per fraction. The intracav-
itary radiation therapy could be either vaginal cylinder or ovoids based
on the vaginal shape and length. The ICRT dose was prescribed at a
5 mm depth from the vaginal surface for approximately the upper half
of the vaginal length. Cisplatin 40 mg/m2 was administered weekly for
a concurrent purpose. The surgical treatment after inadvertent hyster-
ectomy was pelvic lymphadenectomy, radical parametrectomy, and
upper vaginectomy. Follow-up visits were scheduled every 3 months
for the first two years after the completion of the treatment, subse-
quently every 6 months for another 3–5 years. Follow-up data were re-
trieved until 31 December 2017. Recurrent disease was defined by
clinical and imaging assessment with or without histology. The DFS
time was counted from either the date of inadvertent hysterectomy or
the date of the surgical treatment in the standard group to the date of
disease recurrence. The OS time was calculated from the date of the ini-
tial surgery to the date of death or last contact.

SPSS for Windows, version 18.0 (SPSS, Inc., Chicago, IL, USA) was
used for statistical analysis. Data were presented as number with per-
centage, mean ± standard deviation (SD), and median with interquar-
tile range (IQR). The mean values of age and BMI of both study groups
were compared using the independent t-test. The categorical variables
were compared using chi-square or Fisher's exact test. Survival was es-
timated by the Kaplan–Meier method, and a Cox regression analysis
was used to compare the effects of inadvertent simple hysterectomy.
3. Results

Overall, 526 patients with cervical carcinoma received hysterec-
tomy, of which, 57 patients (10.8%)were diagnosed after simple hyster-
ectomy. One hundred twenty-one patients were excluded by the
pathology of invasion, which was b3 mm in depth, without LVSI. Fifty-
two patients were included in the inadvertent hysterectomy group,
while 353 patients were included in the standard surgical treatment
group (Fig. 1). The possible causes for the inadvertent hysterectomy in
the 52 patients in the inadvertent hysterectomy group are summarized
in Table 1. The data of patient characteristics, histology, pathology as
clinical stages, and subsequent treatment of 52 patients in the inadver-
tent hysterectomy group are detailed in Table 2. Most of them were in
menopause with invasive lesions in pathology stage IB1. Forty-four of
52 patients in the inadvertent hysterectomy group consented to subse-
quent treatment; all but one of the 44 received a subsequent CCRT.

Patient characteristics and treatment outcomes of the two study
groups are compared and represented in Table 3. Patients in the inad-
vertent hysterectomy group were older and had higher BMI than
those in the standard surgical treatment group, significantly. The pro-
portions of histopathology subtype, number and duration of recurrence,
and death of the two groups were similar.With regard to the treatment
for the 43 recurrent patients in the standard group, 12 patients received
systemic chemotherapy, another 12 received radiation therapy or CCRT,
3 underwent surgery, and 16were given symptomatic treatment. In the
case of the 4 recurrent patients in the inadvertent group, one was
treated by CCRT and three by chemotherapy.

Themedian follow-up timewas 42months [IQR, 19.2–68.4months].
Figs. 2 and 3 showed DFS curves and OS curves of the two study groups.
The mean DFS times of the standard surgical treatment and inadvertent
hysterectomy groups were 105.6 ± 4.9 vs. 104.9 ± 4.3 months, respec-
tively, while the 5-year DFS rates were 88.4% vs. 93.2% (P = 0.147), re-
spectively. The mean OS times of the standard surgical treatment and
inadvertent hysterectomy groups were 125.7 ± 0.9 vs. 111.9 ±



Patients with cervical carcinoma and 

underwent hysterectomy

N=526

Diagnosed after simple hysterectomy

n = 57

Diagnosed before hysterectomy

n = 469

Standard surgical treatment group

n = 353

Inadvertent hysterectomy group

n = 52

Analyzed for possible causes

Excluded

: Depth of invasion <3 mm and 

without LVSI

Excluded

: Against advice 

(n = 8)

Inadvertent hysterectomy group 

and subsequent treatment

n = 44

Analyzed for treatment outcomes

Fig. 1. Flowchart of enrolment and analysis process.
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2.4 months, respectively. The 5-year OS rates were 98.9% vs. 100% (P=
0.767), respectively.

4. Discussion

The majority of the patients with early-stage cervical carcinoma
were primarily treated by surgery. On the basis of the FIGO recommen-
dations for surgical treatment, stage IA1 without LVSI can be treated by
Table 1
Possible causes of 52 patients with cervical carcinoma who underwent inadvertent
hysterectomy.

Causes Number (%)

Cone margins positive/not evaluated 14 (26.9)
False-negative Pap test 12 (23.1)
Inappropriate diagnostic workup 9 (17.3)
Endometrial origin or error of pathology 9 (17.3)
Emergency hysterectomy 3 (5.8)
No available data 5 (9.6)
simple hysterectomy or conization to retain the fertility function. Pa-
tients in stage IA1 with LVSI and stage IA2 should be managed by
mRHPL. RHPL is suitable for patients in stage IB1-IIA2 [3]. Thus, simple
hysterectomy is insufficient for patients with cervical carcinoma stage
IA1 with LVSI or higher stages, called inadvertent hysterectomy.

Concordant with previous studies, the current study showed that
the most common causes of inadvertent hysterectomy were
understaging or the presence of invasive lesions/inadequate evaluation
of the conemargins [6–9]. From the cumulative data of 4 previous stud-
ies, the potential causes in 197 patients who underwent inadvertent
simple hysterectomy were the understaged disease (52%–79.6%), lack
of preoperative cervical cancer screening in cases of benign diseases
such as myoma uteri (9.4%–12.2%), uterine prolapse (3.3%–16%), and
emergency hysterectomy (6.3%–44%) [6–9]. Hence, the pitfall of inad-
vertent hysterectomyhad 4main causes. First, cervical cancer screening
is neglected to be performed before hysterectomy in benign conditions
or emergency hysterectomy or there is false-negative cervical cancer
screening test results. Second, an inappropriate management of abnor-
mal cervical cancer screening test results, such as making the diagnosis



Table 2
Characteristic and subsequent treatment of 52 patients with cervical carcinoma who
underwent inadvertent hysterectomy.

Characteristics Number (%)

Age, years 56 [IQR 46.75–62.75]
Parity 2 [IQR 1–3]
Menopausal status

Premenopause 10 (19.2)
Postmenopause 42 (80.8)

Histopathology
Squamous cell carcinoma 29 (55.8)
Adenocarcinoma 21 (40.4)
Endometrioid carcinoma 1 (1.9)
Neuroendocrine 1 (1.9)

Pathology was similar to FIGO stage
IA2 11 (21.2)
IB1 39 (75.0)
IB2 2 (3.8)

Depth of invasion
Inner-third 22 (42.3)
Middle-third 7 (13.5)
Outer-third 23 (44.2)

Lymphovascular space invasion
No 34 (65.4)
Yes 18 (34.6)

Margin status
Negative 44 (84.6)
Positive for HSIL 1 (1.9)
Positive for carcinoma 7 (13.5)

Uterine involvement
Negative 47 (90.4)
Positive for carcinoma 5 (9.6)

Adnexal involvement (n = 44)
Negative 42 (95.5)
Positive for carcinoma 2 (4.5)

Further treatment
Refuse 8 (15.4)
Radiation 43 (82.7)
Re-operation 1 (1.9)

Abbreviations: IQR, interquartile range; FIGO, International Federation of Gynecology and
Obstetrics; HSIL, high-grade squamous intraepithelial neoplasia.

Table 3
Patient characteristics and treatment outcomes of 353 patients in the standard surgical
treatment group compared with 44 patients in the inadvertent hysterectomy group who
received subsequent treatment.

Variables Standard, n (%) Inadvertent, n (%) P

N = 353 N = 44

Age, years 48.7 ± 10.1 54.4 ± 9.5 b0.001
Body mass index, kg/m2 24.3 ± 4.2 26.0 ± 4.9 0.014
Stage as

IA2 13 (3.7) 8 (18.2) b0.001
IB1 199 (56.4) 34 (77.3)
IB2 104 (29.5) 2 (4.5)
IB3 37 (10.4) 0

Histopathology
SCCA 191 (54.1) 22 (50.0) 0.606
Non-SCCA 162 (45.9) 22 (50.0)

Depth of invasion 0.004
Inner-third 136 (38.5) 14 (31.8)
Middle-third 92 (26.1) 7 (15.9)
Outer-third 114 (32.3) 23 (52.3)
Aborted hysterectomy 11 (3.1) 0

LVSI 0.297
No 228 (64.6) 26 (59.1)
Yes 114 (32.3) 18 (40.9)
Aborted hysterectomy 11 (3.1) 0

Margin status 0.001
Negative 326 (92.4) 36 (81.8)
Positive for HSIL/AIS 6 (1.7) 1 (2.3)
Positive for carcinoma 10 (2.8) 7 (15.9)
Aborted hysterectomy 11 (3.1) 0

Uterine involvement 0.044
Negative 316 (89.5) 39 (88.6)
Positive for HSIL/AIS 12 (3.4) 0
Positive for carcinoma 13 (3.7) 5 (11.4)
Aborted hysterectomy 11 (3.1) 0

Adnexal involvement 0.001
Negative 265 (75.1) 36 (81.8)
Positive for carcinoma 3 (0.8) 2 (4.5)
Did not perform SO 85 (24.1) 6 (13.7)

Recurrence 43 (12.2) 4 (9.2) 0.147
Locoregional 22 2
Distant 14 2
Both 7 0

Recurrence within
12 months 12 (3.8) 0
24 months 30 (10.3) 2 (5.2)
36 months 38 (13.8) 3 (8.0)

Death 4 (1.1) 1 (2.3) 0.767
Death within

12 months 0 0
24 months 1 (0.4) 0
36 months 2 (0.8) 0

Abbreviations: AIS, adenocarcinoma in situ; HSIL, high-grade squamous intraepithelial
neoplasia; LVSI, Lymphovascular space invasion; SCCA, squamous cell carcinoma.
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by colposcopy without a biopsy or diagnostic conization. Third, the
squamocolumnar junction and transformation zone are difficult to eval-
uate in some situations such as menopausal women or nulliparous or
women with endocervical lesions and also a missed interpretation of
pathology. To overcome these causes, clinicians should careful in the
pelvic examination and choose the preoperatively appropriate cervical
cancer screening methods for patients who have benign diseases with
simple hysterectomy schedules. In the case of abnormal cervical cancer
screening tests, the mandatory step of diagnostic investigations has to
be followed. In the operative theater, meticulous organ exploration
and frozen section pathology should be considered in selected cases.
Obtaining a second opinion on a pathology report or requesting an ad-
ditional immunohistochemistry test might be helpful in difficult situa-
tions. Essentially, clinicians should avoid inadvertent hysterectomy to
the greatest extent possible.

After inadvertent hysterectomy, subsequent treatment is necessary
for cure, such as (i) additional parametrectomy with upper
vaginectomywith bilateral pelvic lymphadenectomy or (ii) CCRT; how-
ever, there is no “best choice.” In a study in France on 29 patients with
inadvertent hysterectomy, 13 patients underwent the second operation
and 8/13 patients (61.6%) had no adjuvant treatment. The remaining 16
patients received secondary treatment with radiation, with or without
cisplatin. The surgery group had significantly better survival outcomes
than the radiation group; the 5-year DFS rates were 86% vs. 37% (P =
0.02), while the 5-year OS rates were 100% vs. 77% (P = 0.04), respec-
tively [10]. However, the researchers did not define the criteria for
patient-group selection. Moreover, 11/18 of patients (61.1%) who
were in pathological stages IA2&IB1 underwent the second operation
and 7/9 patients (77.8%) who were in pathological stage IB2&IIB
received radiation therapy. In addition, 5/13 patients (38.5%) in the sur-
gery group received adjuvant radiation. These treatment approaches
might have worsened the prognosis of the radiation group, confounded
by the more advanced stage of the disease and the benefit of adjuvant
radiation in the surgery group. In contrast, in another study of IA2-IIA le-
sions arising from inadvertent hysterectomy, there was a similar thera-
peutic efficacy of additional radical surgery (29 patients) and
radiotherapy with or without chemotherapy (44 patients): the 10-
year DFS rates were 100% vs. 93% (P = 0.315) and the 10-year OS
rates were 100% vs. 94% (P = 0.935), respectively [11]. To prevent the
compounding of treatment-related complications, an additional surgery
is preferred in patientswho are less likely to require postoperative adju-
vant radiotherapy with or without chemotherapy according to the Gy-
necologic Oncology Group criteria (GOG) [12,13]. Briefly, patients who
have one of the high pathologic risk factors such as pelvic lymph node
metastasis, parametrium metastasis, or surgical margin involving
high-grade squamous intraepithelial neoplasia (HSIL) or carcinoma
were considered to have a high risk of disease recurrence and need



Fig. 2. Disease-free survival curves of 353 patients in the standard surgical treatment group and 44 patients in the inadvertent hysterectomy group (P = 0.147).
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CCRT after radical surgery to obtain DFS and OS benefits [12]. Patients
who have the intermediate pathologic risk factors specified in the
GOG 92 criteria (i.e., more than one-third cervical stromal invasion, a
tumor diameter ≥ 4 cm, and the presence of LVSI) should receive further
adjuvant external-beam radiotherapy [13,14]. Other substantial consid-
erations are the complications associated with subsequent treatment.
For example, young women who want to preserve their ovarian and
vaginal functions prefer additional surgery. On the basis of the cumula-
tive data of previous studies, a total of 173 patients who underwent
inadvertent hysterectomy and received additional surgery had negative
malignancies as high as 76.3% in their surgical specimens
[8,10,11,15–19]. To avoid multimodality treatment, investigations
Fig. 3. Overall survival curves of 353 patients in the standard surgical treatment
such as magnetic resonance imaging (MRI), computed tomography
(CT), or positron emission computed tomography (PET-CT) would be
helpful to triage the risk of adjacent organ metastasis before choosing
the subsequent treatment [3,20].

Data from literature reporting subsequent treatment outcomes of in-
advertent hysterectomy showed average 5-year OS of radiotherapywas
30%–100% (mostly without chemotherapy) and additional surgery was
38.3%–100% (Table 4) [7,8,10,11,15–19,21–36]. For primary treatment
of FIGO stage IB1, IB2, or IIA cervical cancer, both radical surgery and ra-
diotherapy have been shown to be equally effectivewith 5-year OS rates
of 83%–95% and 5-year DFS rate of 70%–74% [4,37]. These rates were
consistent with those in the current study. Interestingly, the survival
group and 44 patients in the inadvertent hysterectomy group (P = 0.767).



Table 4
Survival outcomes of patients who underwent inadvertent simple hysterectomy and re-
ceived subsequent treatment by radiotherapy or radical surgery.

Authors N Treatment
modality

5-year DFS rate
(%)

5-year OS rate
(%)

Cosbie WG, et al. 1963a 86 RT Not reported 54
Hopkins MP, et al. 1990 78 RT Not reportedb 68b

4 Surgery
Barber H, et al. 1968 81 Surgery Not reported 38.3
Green TH, et al. 1969 30 RT Not reported 30

21 Surgery Not reported 67
Andras EJ, et al. 1973 148 RT 80 89
Davy M, et al. 1977 72 RT Not reported 60.8
Papavasiliou C, et al.
1980a

36 RT Not reported 89

Heller PB, et al. 1986 35 RT Not reported 67
Orr JW, et al. 1986a 23 Surgery Not reported Not reported
Kinney WK, et al. 1992a 27 Surgery Not reported 82
Chapman JA, et al. 1992a 18 Surgery Not reported 89
Roman LD, et al. 1993a 122 RT Not reported 65
Fang FM, et al. 1993a 73 RT Not reported 67
Choi DH, et al. 1997 64 RT 77.5 75.8
Crane CH, et al. 1999 18 RT 88 93
Huerta BJ,et al. 2003a 59 RT Not reported 59
Chen SW, et al. 2003 29 RT 90 88
Munstedt K, et al. 2004 80 RT Not reported 83
Hsu WL, et al. 2004 91 RT 85.5 85.5
Leath CA, et al. 2004 23 Surgery Not reported 96
Gori JR, et al. 2004 11 Surgery Not reported 75
Ayhan A, et al. 2006 27 Surgery 88.67 88.89
Park JY, et al. 2009 44 RT/CCRT 93 94

29 Surgery 100 100
Smith KB, et al. 2010 25 RT 96 100
Koh HK, et al. 2013 117 RT 87 87
Narducci F, et al. 2014 16 RT/CCRT 37 77

13 Surgery 86 100
Bai H, et al. 2016 13 RT/CCRT 93.9b 94.7b

76 Surgery
Present study 43 RT/CCRT 93.2b 100b

1 Surgery

Abbreviations: CCRT, concurrent chemoradiotherapy; DFS, disease-free survival; OS, over-
all survival; RT, radiotherapy.

a Only the abstract available.
b Reported the survival of the entire population.
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rates were similar between the standard surgical treatment group and
inadvertent hysterectomygroup (88.4% vs. 93.2% and 98.9% vs. 100%, re-
spectively). This might be due to the short time interval between the
date of inadvertent simple hysterectomy and the date of the definite cu-
rative treatment. The impact of the time interval after inadvertent hys-
terectomy to the subsequent definite treatment initiation was so
important. Green et al. studied 84 patients with inadvertent hysterec-
tomy and revealed the shorter the time interval, the higher is the cure
rate. They compared the 5-year cure rates for groups with ≤6 weeks
and N 6 weeks' time interval between inadvertent hysterectomy and
the subsequent treatment. These groups showed cure rates of 42% and
18%, respectively [28].

To the best of our knowledge, the current study is the first to com-
pare the oncologic outcomes of inadvertent hysterectomy and standard
treatment groups. However, it has the common limitations of retrospec-
tive studies, and we did not have accurate data on treatment-related
complications.

In conclusion, physicians should be aware that the presence of cervi-
cal carcinoma must be excluded before performing simple hysterec-
tomy. Patients with cervical carcinoma who had small tumors and
underwent inadvertent hysterectomy with appropriate consequent
management had oncologic outcomes comparable to patients receiving
standard surgical treatment. Women who have inadvertent surgery for
cervical cancer are at high risk for poor outcomes. The timely initiation
of chemoradiation can salvage the majority of these women. More in-
formation is needed about themorbidity related to postoperative CCRT.
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