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ABSTRACT

Background. The management of adenosarcoma is based
on the limited available data. This study aimed to explore
the characteristics and oncologic outcomes of patients with
uterine and cervical adenosarcoma.
Materials and Methods. A total of 21 and 32 cases of cervi-
cal and uterine adenosarcoma, respectively, were retrospec-
tively reviewed in Peking Union Medical College Hospital
between April 2006 and March 2019.
Results. The median follow-up time was 37.5 months (range,
1–153 months). The disease progression rate (DPR) was sig-
nificantly higher in patients with uterine adenosarcoma com-
pared with those with cervical adenosarcoma (28.1% vs.
4.8%). The curve of progression-free survival significantly dif-
fered. For those with cervical adenosarcoma, the presence of
a tumor stalk was a protective factor, whereas heterologous
elements (HE) presented a risk factor for disease progression.
For those with uterine adenosarcoma, the presence of a tumor

stalk was an independent protective factor, whereas lymph-
ovascular space invasion (LVSI) was an independent risk factor
for disease progression. Moreover, HE was an independent risk
factor for mortality. Fertility-sparing surgery (FSS) was per-
formed in four and five patients with cervical and uterine ade-
nosarcoma, respectively. Regarding FSS, combined with cases
in previous studies, the DPR of patients with uterine adeno-
sarcoma was relatively higher compared with those with cervi-
cal adenosarcoma.
Conclusion. We found that cervical adenosarcoma had a
better prognosis than uterine adenosarcoma. The presence
of a tumor stalk was a protective factor, whereas HE and
LVSI were risk factors for prognosis. For those with uterine
adenosarcoma, if FSS was administered, robust evaluation
would be necessary. The small sample size limits the ability
to make any strong conclusions about FSS. The Oncologist
2019;24:e870–e879

Implications for Practice: Uterine cervical adenosarcoma had a better prognosis than uterine adenosarcoma. For patients
with cervical adenosarcoma, the presence of a tumor stalk was a protective factor and the presence of heterologous ele-
ments (HE) was a risk factor for disease progression. For those with uterine adenosarcoma, the presence of a tumor stalk
was a protective factor and lymphovascular space invasion was a risk factor for disease progression. Moreover, HE was a risk
factor for mortality. Regarding fertility-sparing surgery (FSS), the disease progression rate was higher in patients with uterine
adenosarcoma compared with those with cervical adenosarcoma. For patients with uterine adenosarcoma, if FSS was
administered, hysteroscopy and robust imaging evaluation would be necessary.

INTRODUCTION

Adenosarcomas are rare mixed tumors, showing a combina-
tion of benign glandular epithelium and malignant stromal
elements [1, 2]. Adenosarcomas occur mainly in the uterus
but may also occur in the cervix and extrauterine locations
[2, 3]. Uterine and cervical adenosarcoma represent 0.43%

of uterine and 0.16% of cervical cancers in a National Can-
cer Database study [3].

The patients with cervical adenosarcoma are younger
than those with uterine adenosarcoma [3]. Adenosarcomas
usually present as a soft polypoid mass [1]. The majority of
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patients (73.4%–82%) are diagnosed with stage I disease
[4]. The management for adenosarcomas is based on the
limited available data for its rarity. Surgery is the mainstay
of treatment for adenosarcomas [3]. However, the best sur-
gery procedure and whether fertility-sparing surgery (FSS)
can be used in cervical and uterine adenosarcoma remain
controversial [5–14].

This study aimed to comprehensively review the clinical
characteristics and oncologic outcomes, to analyze prognos-
tic factors, and to explore the treatment of uterine and cer-
vical adenosarcoma.

MATERIALS AND METHODS

Ethics
Our study was approved by the ethics committee of Peking
Union Medical College Hospital (PUMCH). The need for writ-
ten informed consent was waived because of the retrospec-
tive nature of the study, and the data set was deidentified in
order to protect patient privacy.

Study Design and Patient Information
This was a retrospective study that included information on
patients diagnosed and treated at PUMCH, between April
2006 and March 2019. Patient information, including age of
onset, clinical features, treatment modality, and outcome
associated with treatment, was collected from their medical
records. The follow-up information was obtained from out-
patient medical records and via telephone interviews.

Pathological Review
All specimens were reviewed randomly by two independent
pathologists from the Department of Pathology at the
PUMCH. Tumors that occurred only in the cervix were
defined as uterine cervical adenosarcoma, and those that
occurred in the corpus with or without involvement of the
cervix were defined as uterine adenosarcoma. For uterine
adenosarcoma, pathological staging was performed in accor-
dance with the International Federation of Gynecology and
Obstetrics (FIGO, 2009) staging system for uterine sarcoma.
And for uterine cervical adenosarcoma, staging was con-
ducted using the FIGO 2009 staging system for cervical can-
cer. Sarcomatous overgrowth was diagnosed when the pure
sarcomatous portion of the neoplasm constituted more than
25% of the primary tumor [15].

Statistical Analysis
The duration of the patients’ overall survival (OS) was calcu-
lated from the date of the initial surgery to the date of death
or last contact, and their progression-free survival (PFS) was
measured from the date of the initial surgery to the date of
first progression or recurrence. Categorical variables were
summarized in frequency tables, whereas continuous vari-
ables were presented as medians (range). Frequency distribu-
tions were compared using chi-square or Fisher’s exact tests,
and median values were compared using Mann-Whitney
nonparametric U tests. The product-limit method of Kaplan
and Meier was used to estimate the OS and PFS, and the dif-
ference in survival between groups was tested using a log-

rank test. All of the follow-up information was censored fol-
lowing March 22, 2019. Variables with p values <.1 on univari-
ate analysis were selected for multivariate analysis. A Cox
proportion hazards model was used for multivariate regres-
sion analysis of survival data. The data were analyzed using
SPSS version 22 (IBM, Armonk, NY) or Prism 7 (GraphPad Soft-
ware, San Diego, CA). A p value <.05 was considered statisti-
cally significant using the two-tailed hypothesis. Some figures
were made by OmniGraffle application (The Omni Group).

RESULTS

Clinical Characteristics
A total of 32 and 21 patients were diagnosed with uterine
and cervical adenosarcoma, respectively. During this period,
approximately 6,221 and 12,450 patients with uterine and
cervical malignant tumors, respectively, were diagnosed and
treated in our institution. Cases with uterine and cervical
adenosarcoma represented 0.51% and 0.17% of uterine and
cervical cancers in our institution, respectively.

The clinical characteristics of the included patients are sum-
marized in Table 1. The median age at diagnosis was 46 years
(range, 17-75 years). Those with cervical adenosarcoma were
significantly younger than those with uterine adenosarcoma
(median age 34 vs. 50 years, p = .018). The median body mass
index (BMI) was 23.43 kg/m2 (range, 16.73–36.21 kg/m2). The
majority of patients (n = 32, 60.4%) presented with abnormal
vaginal bleeding. Nineteen (35.8%) patients were nulliparous,
and eight (15.1%) patients had dysmenorrhea. The median
preoperative value of CA125 was 42.05 U/mL (range, 7–2,651
U/mL). There were no significant differences between the two
groups for the above-mentioned factors.

Diagnosis
As is shown in Figure 1, 7 (33.3%) and 14 (43.8%) cases of
cervical and uterine adenosarcoma, respectively, were diag-
nosed using hysteroscopy. For uterine cervical adeno-
sarcoma, 6 (28.6%), 14 (66.7%), and 1 (4.8%) patients were
of stages IB1, IB2, and IIA, respectively. For uterine adeno-
sarcoma, 14 (43.8%), 9 (28.1%), 2 (6.3%), 2 (6.3%), 1 (3.1%),
1 (3.1%), and 3 (9.4%) patients were of stages IA, IB, IC, IIA,
IIB, IIIA, and IIIB, respectively. Although without significant
difference (p = .068), the proportion of patients with stage I
in cervical adenosarcoma (n = 20, 95.2%) was higher than
that of those with uterine adenosarcoma (n = 25, 78.1%).

Pathologic Characteristics
Overall, 32 (60.4%) patients were polypoid with a stalk and
21 (39.6%) patients showed extensive tumor without an obvi-
ous stalk. Figure 2 shows uterine adenosarcoma with a tumor
stalk and cervical adenosarcoma without a tumor stalk. The
proportion of patients with the presence of tumor stalks (n =
16, 76.2%) was relatively higher in cervical adenosarcoma than
that in uterine adenosarcoma (n = 16, 50.0%), although the dif-
ference was not significant (p = .053). The median maximum
diameter of tumors among those with cervical and uterine ade-
nosarcoma was 5 and 6 cm, respectively. The proportion of
patients with myometrium invasion, sarcomatous overgrowth,
heterologous elements (HE), and lymphovascular space
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invasion (LVSI) in cervical and uterine adenosarcoma is summa-
rized in Table 1. Moreover, the proportion of patients with LVSI
was significantly higher among those with uterine adeno-
sarcoma than among those with cervical adenosarcoma (18.8%
and 0.0%, respectively, p = .010).

The information regarding immunohistochemical staining
available is summarized in Table 1. The estrogen receptor
(ER) and progesterone receptor (PR) immunohistochemical
staining were performed in 29 patients. The ER and PR posi-
tivity rates were 79.3% and 69.0%, respectively. The informa-
tion regarding Ki-67, CD10, and P53 is also summarized in
Table 1. There was no significant difference between those
with uterine and cervical adenosarcoma.

Treatment
For those with cervical adenosarcoma, FSS, total hysterectomy
(TH), and radical hysterectomy was performed in 4 (19.0%),

15 (71.4%), and 2 (9.6%) patients, respectively. Of these 17
patients with hysterectomy, bilateral salpingo-oophorectomy
(BSO) was performed in 10 (58.8%) patients and lymph node
dissection (LND) in 3 (17.6%) patients (Fig. 1).

For those with uterine adenosarcoma, FSS was per-
formed in five (15.6%) patients. TH was conducted in
26 (81.3%) patients, of whom 13 (50.0%), 9 (34.6%), 2 (7.7%),
and 3 (11.5%) underwent oophorectomy, LND, omentectomy,
and appendectomy, respectively (Fig. 1). Moreover, one
(3.1%) patient experienced rapid disease progression after
diagnosis and did not receive further treatment.

For all the patients for whom FSS was conducted, mag-
netic resonance imaging (MRI) of the pelvis was performed
prior to fertility-sparing treatment. As shown in Figure 3,
the junctional zone was clearly identified. Moreover, com-
puted tomography (CT) of the chest and abdomen was also
conducted for the detection of local and distant metasta-
sis. Hysteroscopy was also conducted for both cervical and

Table 1. Clinical and pathological characteristics of patients with uterine and cervical adenosarcoma in our institution

Characteristics
Cervical adenosarcoma
(n = 21)

Uterine adenosarcoma
(n = 32)

Mullerian adenosarcoma
(n = 53) p value

Age, years 34 (17–75) 50 (20–71) 46 (17–75) .018

Nulliparous 7 (33.3%) 12 (37.5%) 19 (35.8%) .751

BMI, kg/m2 21.72 (16.73–34.38) 23.47 (17.31–36.21) 23.43 (16.73–36.21) .836

Dysmenorrhea 3 (14.3%) 5 (15.6%) 8 (15.1%) .894

Chief complaint

Abnormal vaginal bleeding 12 (57.1%) 20 (62.5%) 32 (60.4%) .697

Prolapse of mass through vagina 5 (23.8%) 2 (6.3%) 7 (13.2%) .067

Abnormal vaginal discharge 1 (4.8%) 0 (0.0%) 1 (1.9%) .170

Abdominal pain 0 (0.0%) 2 (6.3%) 2 (3.8%) .150

Other 3 (14.3%) 8 (25.0%) 11 (20.8%) .338

CA125, IU/L 18.40 (9.50–129.50) 47.10 (7.00–2,651.00) 42.05 (7.00–2,651.00) .077

FIGO Stage I 20 (95.2%) 25 (78.1%) 45 (47.2%) .068

Tumor size, cm 5.00 (3.00–13.50) 6.00 (0.50–15.00) 5.80 (0.50–15.00) .318

Tumor with stalk 16 (76.2%) 16 (50.0%) 32 (60.4%) .053

MI 7 (33.3%) 18 (56.3%) 25 (47.2%) .160

SO 9 (42.9%) 8 (25%) 15 (28.3%) .175

HE 1 (4.8%) 3 (9.3%) 4 (7.5%) .522

LVSI 0 (0.0%) 6 (18.8%) 6 (11.3%) .010

IHC

CD10 8/8 (100.0%) 17/23 (23.9%) 25/31 (80.6%) .298

P53 2/4 (50%) 5/11 (45.5%) 7/15 (46.7%) .876

ER 6/8 (75.0%) 17/21 (81.0%) 23/29 (79.3%) .727

PR 4/8 (50.0%) 16/21 (76.2%) 20/29 (69.0%) .182

Ki-67 (%) 30 (3–91) 20 (2–90) 20 (2–90) .622

FSS 4 (19.0%) 5 (15.6%) 7 (13.2%) .747

Disease progression rate 1 (4.8%) 9 (28.1%) 10 (18.9%) .022

PFS, months 38.00 (3.00–130.00) 29.00 (1–127.00) 32.50 (1.00–125.00) —

Death rate 1 (4.8%) 5 (15.6%) 6 (11.3%) .211

Follow-up, months 38.00 (3.00–130.00) 36.00 (1–153.00) 37.50 (1.00–153.00) .557

Data are presented as n (%) or median (range).
Bolded p values are statistically significant.
Abbreviations: —, null; BMI, body mass index; ER, estrogen receptor; FIGO, International Federation of Gynecology and Obstetrics; FSS,
fertility-sparing surgery; HE, heterologous elements; IHC, immunohistochemical staining; LVSI, lymphovascular space invasion; MI, myometrial
invasion; PFS, progression-free survival; PR, progesterone receptor; SO, sarcomatous overgrowth.
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uterine adenosarcoma. For those with uterine adenosarcoma,
hysteroscopy was used to confirm the complete tumor resec-
tion, whereas for those with cervical adenosarcoma, hysterec-
tomy was used not only to confirm the complete tumor
resection but also to eliminate the presence of endometrial
lesion. Figure 2A shows the uterine adenosarcoma resected
during hysteroscopy. Among these four and five patients with
cervical and uterine adenosarcoma, respectively, two (50.0%)
patients with cervical adenosarcoma and one (20.0%) with
uterine adenosarcoma had sarcomatous overgrowth; even
after being informed adequately of the risks, these patients
still required fertility preservation and underwent FSS.

For those with cervical adenosarcoma, five (23.8%), three
(14.3%), and two (9.5%) patients received chemotherapy, hor-
mone therapy, and radiotherapy after the treatment surgery,

respectively. Twelve (57.1%) patients chose to observe without
adjuvant therapy. For those with uterine adenosarcoma, nine
(28.1%), seven (21.9%), and four (12.5%) patients received
chemotherapy, hormone therapy, and radiotherapy, respec-
tively (12.5%). Another 15 (46.9%) patients chose to proceed
without adjuvant therapy (Fig. 1). The chemotherapy regi-
ment included PEI (cisplatin+ epirubicin + ifosfamide), PE
(cisplatin + epirubicin), PI (cisplatin + ifosfamide), and others
(gemcitabine + docetaxel). The hormone therapy regimen
included medroxyprogesterone acetate, megestrol, and
gonadotropin-releasing hormone analogues.

Surveillance
All patients had regular follow-ups in the outpatient depart-
ment. The median follow-up time was 37.5 months (range,

Figure 1. The information regarding diagnosis, treatment, and surveillance in this study.
Abbreviations: APPEN, appendicectomy; BS, bilateral salpingectomy; BSO, bilateral salpingo-oophorectomy; Chemo, chemotherapy;
FIGO, International Federation of Gynecology and Obstetrics; FSS, fertility-sparing surgery; Hormo, hormone therapy; LND, lymph
node dissection; OMEN, omentectomy; Radio, radiotherapy; RH, radical hysterectomy; TH, total hysterectomy.
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1–153 months) for all patients. Information regarding men-
struation of patients with FSS was obtained (Fig. 1). Abdom-
inal and gynecologic examinations, serum CA125 levels, and
ultrasonography of the pelvis and abdomen were also per-
formed. Chest X-ray was performed every year.

Oncologic Outcomes
Of the 53 patients included, 1 patient died of a gastrointesti-
nal malignant tumor 1 year after the initial surgery, without
evidence of the uterine adenosarcoma having relapsed; this
patient was considered to be censored. Disease progression
was found in one (4.8%) and nine (28.1%) patients from the
cervical and uterine adenosarcoma groups, respectively. The
characteristics regarding disease progression are detailed in
Table 2. For those with cervical adenosarcoma, the recurrence
was local, whereas for those with uterine adenosarcoma, local
relapse occurred in seven (77.8%) patients and distant relapse
in the lung occurred in one (11.1%) patient. One (11.1%)
patient experienced rapid disease progression after diagnosis
and did not attain complete remission. For the one case with
cervical adenosarcoma, the patient (case 1) experienced
relapse three times and then died of disease. The overall sur-
vival was 127 months. For the treatment of relapse, among
those eight (88.9%) patients with uterine adenosarcoma, four
(57.1%) underwent surgery, followed by adjuvant chemother-
apy, radiotherapy, hormone therapy, or just observation. Of
these four patients, one (25.0%) patient (case 2) experienced
relapse three times but was still alive with disease by the end

of the study period; one (25.0%) patient (case 3) underwent
disease progression during the period of chemotherapy,
underwent surgery again, and was still alive with disease by
the end of the study period; two (50.0%) patients (cases
4 and 5) experienced disease progression after the surgery
and died. For the treatment of relapse among those with
uterine adenosarcoma, two (25.0%) patients (cases 6 and 7)
received chemotherapy without surgery and were still alive
with disease by the end of the study period, but the follow-
up time was relatively short (26 and 27 months). The
remaining two (25.0%) patients (case 8 and case 9) opted for
palliative care and died soon thereafter.

Overall, the disease progression rate (DPR) was signifi-
cantly higher among those with uterine adenosarcoma than
among those with cervical adenosarcoma (28.1% vs. 4.8%,
p = .022), although the mortality rate in the two groups did
not statistically differ (15.6% vs. 4.8%, p = .211). Moreover,
the survival curve of PFS significantly differed (p = .039;
supplemental online Fig. 1).

Table 3 shows the risk factors for disease progression
and mortality for those with cervical adenosarcoma and
uterine adenosarcoma, respectively. For those with cervical
adenosarcoma, in the univariate analysis, PFS was signifi-
cantly associated with the presence of a tumor stalk (p =
.045) and HE (p = .003). The number of patients with cervical
adenosarcoma was not enough to conduct a multivariate Cox
regression analysis. For those with uterine adenosarcoma, in
the univariate analysis, PFS was significantly associated with
the presence of a tumor stalk (p = .020) and LVSI (p = .004).
Moreover, OS was significantly associated with the presence
of a tumor stalk (p = .011) and HE (p = .010). In the multivari-
ate analysis, the presence of a tumor stalk remained an inde-
pendent protective factor (hazard ration [HR] = 0.191, 95%
confidence interval [CI] = 0.037–0.981, p = .047) and LVSI
remained an independent risk factor (HR = 5.414, 95% CI =
1.260–23.261, p = .023) for disease progression. Moreover,
HE remained an independent risk factor for mortality (HR =
8.816, 95% CI = 1.009–77.051, p = .049).

Figure 2. Uterine corpus and cervical adenosarcoma.
(A): Uterine adenosarcoma with a tumor stalk, the tumor root
after tumor resection (arrow). (B): Uterine cervical adeno-
sarcoma without a stalk (arrow).

Figure 3. Magnetic resonance imaging evaluation for patients
with FSS. The clearly identified junctional zone (arrow).
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The Oncologic Outcomes of Patients with Fertility-
Sparing Surgery
For the four patients with cervical adenosarcoma with FSS,
none experienced relapse. All the patients had normal men-
struation, and none experienced a pregnancy. The median
follow-up time was 19 months (range, 15–62 months). For
the 20 patients with stage I cervical adenosarcoma, FSS was
not significantly associated with PFS and OS (p = .724 and
.999, respectively; supplemental online Fig. 2).

For the five patients with uterine adenosarcoma, one
(20.0%) experienced relapse and was alive with disease at
the end of the study period (Table 2, case 2) and the
remaining four (80.0%) were without evidence of disease.
All the four patients had normal menstruation, and one

patient got pregnant, 12 months after the surgery, and
delivered a healthy infant. The median follow-up time was
32 months (range, 5–153 months). For the 25 patients with
stage I uterine adenosarcoma, FSS was not significantly
associated with PFS and OS (p = .947 and .446, respectively;
supplemental online Fig. 2).

Because of the rarity of this disease, we combined the
cases in our institution with those from previously published
studies and then analyzed the outcomes (supplemental
online Table 1). A literature search was performed via
PubMed, EMBASE and Web of Science. A total of 16 and
13 cases of cervical and uterine adenosarcoma, respec-
tively, were included [6–13, 24–26]. One case (case 13) was
excluded from the analysis as a result of being lost to

Table 3. The risk factors for disease progression and mortality among patients with uterine and cervical adenosarcoma

Factors

Cervical adenosarcoma Uterine adenosarcoma

Disease progression Death Disease progression Death

Univariate Univariate Univariate Multivariate Univariate Multivariate

p value p value p value p value HR (95% CI) p value p value HR (95% CI)

FIGO (2009)

Stage I .739 .999 .131 .177

Tumor size, cm

≤5

>5 .981 .999 .658 .871

Presence
of tumor stalk

No

Yes .045 .083 .020 .047 0.191
(0.037–0.981)

.011 .946 0.001
(0.001–6.756E+144)

SO

No

Yes .221 .999 .075 .716 1.372
(0.249–7.559)

.0548 .274 2.959
(0.424–20.659)

HE

No

Yes .003 .083 .075 0.318 2.519
(0.410–15.475)

.010 .049 8.816
(1.009–77.051)

Myometrial
invasion

No

Yes .617 .564 .180 .403

LVSI

No

Yes — — .004 .023 5.414
(1.260–23.261)

.137

Surgical
procedure

Hysterectomy

FSS .739 .999 .849 .409

Adjuvant therapy

No

Yes .414 .083 .965 .460

Bolded p values are statistically significant.
Abbreviations: —, null; FIGO, International Federation of Gynecology and Obstetrics; FSS, fertility-sparing surgery; HE, heterologous elements;
LVSI, lymphovascular space invasion; SO, sarcomatous overgrowth.
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follow-up. The DPR of cervical and uterine adenosarcoma
were 1/15 (6.7%) and 6/13 (46.2%), respectively. Addition-
ally, the DPR of uterine adenosarcoma was significantly
higher than that of cervical adenosarcoma (p = .029). No
deaths were reported.

DISCUSSION

In this study, we comprehensively reviewed the demo-
graphics, clinicopathological characteristics, and oncologic
results of 53 patients with adenosarcomas, comparing the
characteristics and oncologic results of those with cervical
and uterine adenosarcoma, especially of those patients with
FSS. To the authors’ knowledge, this is the first and largest
study to compare cervical and uterine adenosarcoma, espe-
cially on FSS, at a single institution.

The frequency of cervical and uterine adenosarcoma in
our institution was 0.17 % and 0.51%, The median age of
those with cervical adenosarcoma was 34 years, whereas
that among those with uterine adenosarcoma was 50 years.
The patients with uterine cervical adenosarcoma were youn-
ger than those with uterine adenosarcoma. Moreover, 95.2%
and 78.1% of the patients were FIGO stage I for cervical and
uterine adenosarcoma, respectively. The majority of tumors
presented with a tumor stalk to the cervix or uterine corpus
(76.2% and 50%, respectively). All the above-mentioned data
were consistent with previous studies [1, 3, 4].

Few cases of cervical adenosarcoma have been reported in
the literature; the majority are included in case series of uter-
ine adenosarcoma [5]. The majority of the guidance regarding
the management of cervical adenosarcoma is extrapolated
from the experience managing uterine adenosarcoma. Surgical
procedures, including excisional biopsy, tumor resection,
conization, trachelectomy, hysterectomy, TH, and radical hys-
terectomy, have been reported [3, 9, 10, 13, 16]. To the
authors’ knowledge, there were three relatively larger studies
regarding the management of cervical adenosarcoma. In one
study, 0/2 and 1/3 patients with radical hysterectomy and TH
experienced disease progression, respectively [13]. In another
study, 0/7 of patients with radical hysterectomy experienced
disease progression [14]. In the final study, 1/9 patients with
TH experienced disease progression [10]. In our institution,
0/2 and 1/15 patients with radical hysterectomy and TH
underwent disease progression. In total, 0/11 (0.0%) and
3/27 (11.1%) patients with radical hysterectomy and TH
underwent disease progression. There is no statistical dif-
ference of DPR (p = .542). There was no significant
association between the surgery procedure used and sur-
vival. Because of the rarity of cervical adenosarcoma,
there is no consensus regarding the optimal surgery pro-
cedure. However, positive or unknown surgical margins
have been shown to be associated with an increased
hazard of mortality [3]. Thus, obtaining a negative mar-
gin is essential. Also, there is no common agreement on
BSO and LND during primary surgery [3, 17].

Regarding the surgery of uterine adenosarcoma, in our
institution, 46.8% of patients with uterine adenosarcoma
underwent TH and BSO. TH and BSO have been recommended
for the majority of patients with uterine adenosarcoma [5, 18].
However, BSO may not be necessary for premenopausal

women; it is not associated with more survival benefits [3].
Previous studies have shown that uterine adenosarcoma has
the lowest incidence of lymph node metastasis among the
sarcoma subtypes [19]. Moreover, there is no significant
difference in prognosis between those who underwent
lymphadenectomy and those who did not [5].

In this study, 42.9% and 53.1% of patients with cervical
and uterine adenosarcoma, respectively, received adjuvant
therapy, including chemotherapy, radiotherapy, and hormo-
notherapy. There was no significant difference in PFS and OS
between the adjuvant and nonadjuvant groups for both cervi-
cal and uterine adenosarcoma. These findings are consistent
with those from previous studies; no survival benefit was
observed for radiotherapy, chemotherapy, and hormonother-
apy for uterine [3–5, 20] and cervical adenosarcoma [3]. There
is no strong evidence here to recommend adjuvant therapy.
Whether the adjuvant therapy should be given, to which
patients it should be given, and what regiments should be
given remains to be investigated.

For cervical adenosarcoma, there were few studies that
had investigated prognostic factors. One study, using the
National Cancer Database, found that increased age at diag-
nosis, increased tumor size, and positive or unknown surgi-
cal margins were associated with an increased hazard of a
poor prognosis [3]. In our study, we identified that the pres-
ence of a tumor stalk was protective against disease pro-
gression. This finding can be explained by the fact that
tumors with stalks may be easier to completely resect, with
a lower possibility of any residual tumor. Other previous
studies reported that tumors with pedunculated tumors
and uninvolved stalks can be curative by local excision [1,
21]. We also found that HE was a risk factor for disease pro-
gression and that the HE was striated muscle sarcoma dif-
ferentiation in our study. Our findings are consistent with
others in that HE, in particular striated muscle sarcoma dif-
ferentiation, of the cervical adenosarcoma may be a more
aggressive histologic type [15].

For uterine adenosarcoma, a review has suggested that
sarcomatous overgrowth, myometrial invasion, size, mitosis,
age, race, FIGO stage, resection status, necrosis, cellular
atypia, HE, and rhabdomyosarcoma element are possible
prognostic factors [4]. In our study, we found that the pres-
ence of a tumor stalk was an independent protective factor
for disease progression, whereas LVSI was an independent
risk factor for disease progression and HE was an indepen-
dent risk factor for mortality. We believe that the reason the
presence of tumor stalks may be protective against the poor
prognosis for uterine adenosarcoma is similar to that for cer-
vical adenosarcoma. For those with uterine adenosarcoma,
the tumor resection status or negative surgical margins were
also important prognostic factors [4, 5]. Although insignifi-
cant, there was a trend toward worse PFS and OS in patients
with sarcomatous overgrowth; those findings are consistent
with previous studies [22]. The more aggressive treatment
performed in patients with sarcomatous overgrowth and the
limited number of patients may have biased the analysis in
our study. However, upon univariate and multivariate analy-
sis, LVSI and HE remained independent factors for a poor
prognosis, which is consistent with the findings from previ-
ous studies [4, 5].
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The prognosis of cervical uterine adenosarcoma was
less characterized. In our study, the DPR was 4.8%, being
local recurrence. For uterine adenosarcoma, previous
studies have reported that DPR was 14.3%–46.0% of
patients, with the local relapse being the most common
[22, 23]. In our study, the DPR was 28.1%, and 87.5% was
local relapse. Interestingly, the DPR was relatively higher
in those with uterine adenosarcoma than in those with
cervical adenosarcoma, and the survival curve for PFS sig-
nificantly differed. This may be explained by the fact that
cervical adenosarcoma is more liable to cause abnormal
vaginal bleeding, resulting in earlier diagnosis and treat-
ment. Moreover, the proportion of patients with cervical
adenosarcoma with the presence of a tumor stalk and stage I
disease was higher than that of patients with uterine adeno-
sarcoma, making tumor complete resection relatively easier.
Additionally, no LVSI was found among those with cervical
adenosarcoma. All of the above-mentioned factors may
explain the better prognosis among patients with cervical
adenosarcoma.

Whether FSS can be used in cervical and uterine ade-
nosarcoma remains controversial. Some authors claimed
that FSS should not be a preferred approach because of its
high risk of recurrence [5]. Alternatively, some authors
have reported that local tumor excision may been curative
in some cases [6–14]. In this study, FSS was performed in
four patients with cervical adenosarcoma and five with
uterine adenosarcoma. FSS was not significantly associated
with PFS and OS when patients with stage I cervical adeno-
sarcoma and patients with stage I uterine adenosarcoma
were analyzed separately. The lack of the difference between
PFS and OS among the FSS versus the non-FSS groups may
be due to the extremely small numbers of enrolled patients
and the rarity of recurrence. The small sample size limits the
ability to make any strong conclusions about FSS in these
patients.

Moreover, combining the cases included in our study
and those with FSS from previously reported studies (sup-
plemental online Table 1), the DPR of patients with uterine
adenosarcoma was higher than that of those with cervical
adenosarcoma. The reason why the DPR for patients with
uterine adenosarcoma was higher than that for those with
cervical adenosarcoma could be that, for those with uterine
adenosarcoma, especially those with myometrium invasion
(stage IB), the complete resection may not be easy. More-
over, evaluating whether there was any residual tumor
using imaging may not be as accurate as that for cervical
adenosarcoma using the pathologic diagnosis of cervical
conization or other procedures. As was reported, of the
three patients with stage IB uterine adenosarcoma, two
experienced disease progression [24]. Therefore, for those

with uterine adenosarcoma, one must take caution to pre-
serve fertility. If FSS was administered, hysteroscopy and
robust imaging evaluation, including MRI of pelvis and CT of
chest and abdomen, are necessary.

This study was limited by the small sample size and its
retrospective nature, which could have possibly introduced
some degree of bias. Despite these limitations, our study
observed several important factors. The primary finding was
regarding the different prognosis of cervical and uterine ade-
nosarcoma. The second important finding was regarding the
risk and protective factors for prognosis. Finally, the third
important finding was regarding comparison of oncologic
outcomes of FSS in patients with cervical and uterine
adenosarcoma.

CONCLUSION

Uterine cervical adenosarcoma had a lower DPR and better
prognosis than uterine adenosarcoma. For those with cervi-
cal adenosarcoma, PFS was significantly associated with the
presence of a tumor stalk and HE. For those with uterine
adenosarcoma, the presence of a tumor stalk remained an
independent protective factor and LVSI an independent risk
factor for disease progression. Moreover, HE remained an
independent risk factor for mortality. Regarding FSS, the DPR
of patients with uterine adenosarcoma was higher than that
of those with cervical adenosarcoma. For uterine adeno-
sarcoma, if FSS was administered, hysteroscopy and robust
imaging evaluation would be necessary. The small sample
size limits the ability to make any strong conclusions about
FSS in these patients.
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