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Background: This study sought to analyze the risk of morcellation in patients who underwent surgery
for leiomyoma and had a final pathological diagnosis of uterine leiomyosarcoma (uLMS), and evaluate the
survival benefits of second-look surgery and chemotherapy in patients with stage I occult uLMS.

Methods: A retrospective analysis of the data of patients with occult stage I uLMS in the Peking Union
Medical College Hospital database between 2005 and 2018 was conducted. The recurrence rate and
progression-free survival (PFS) were compared between patients who underwent morcellation or not.
Univariate analyses were used to evaluate the survival impact of lymphadenectomy, oophorectomy and
adjuvant chemotherapy. Propensity-score matching methods were used to evaluate the effect of morcellation
on recurrence while adjusting for baseline confounding factors using Poisson regression fitted by inverse
probability weighting IPW) estimation.

Results: A total of 96 patients with uLMS were identified among the 31,679 surgeries performed
for leiomyomas (incidence: 0.303%). Hysterectomy was performed in 60 patients, and myomectomy
was performed in 36 patients (power morcellation n=20). There were 36 (37.5%) patients underwent
lymphadenectomy, and 76 (79.2%) patients underwent oophorectomy. Among them, 47 (52.8%) patients
received postoperative chemotherapy. The median follow-up time was 40 months (range, 12-146 months),
and there were 43 cases of recurrence (44.7%). No differences in recurrence were found between the
hysterectomy and myomectomy groups (hazard ratio 0.839, P=0.701). The 3-year PFS rates for patients
with hysterectomy, power morcellation, and non-power morcellation were 64.3%, 53.8%, and 59.8%,
respectively. No survival differences were identified between patients with/without lymphadenectomy [PFS:
P=0.513; overall survival (OS): P=0.413] and oophorectomy (PFS: P=0.162; OS: P=0.815). Postoperative
chemotherapy was associated with better PFS (P=0.047), but not OS (P=0.36).

Conclusions: No survival differences were observed among the initial surgical procedures in stage
I patients with occult uLMS. No survival benefits were observed between lymphadenectomy and
oophorectomy patients. Compared to continued observation, postoperative chemotherapy was associated
with improved PFS, but not OS.
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Introduction

Uterine sarcoma is a rare tumor that accounts for <1%
of female malignancies and 2-5% of all malignant
uterine tumors (1). Uterine leiomyosarcoma (uLMS)
accounts for 30% of all uterine sarcomas, and is often
diagnosed after surgery for presumed leiomyoma (2). The
incidence of occult uLMS ranges from 0.2 to 2.33 per
1,000 hysterectomies (3,4). It is difficult to differentiate
sarcoma and benign myoma without pathological test. It is
reported obesity, history of diabetes and advanced age are
associated with uterine sarcoma (2). However, none of these
features are sufficient for pre-surgical diagnosis. Thus, it is
inevitable for patients who underwent surgery for benign
uterine leiomyoma are diagnosed with uterine sarcoma post
operation. Myomectomy and hysterectomy are the main
surgical managements for uterine myoma, and morcellation
is a common approach especially in minimally invasive
surgery. There is increasing concern that myomectomy and
power morcellation can lead to the peritoneal dissemination
of occult uLMS. Some studies have suggested that the use
of morcellation in patients with occult uLMS who have
undergone a hysterectomy has a detrimental effect on
survival (3,5-7). However, population-based studies have
been unable to accurately assess associations between power
morcellation and survival due to their small numbers (3).
To date, most studies have been retrospective small-series
studies on heterogeneous morcellation techniques (7), and
the effects of morcellation on survival have not been fully
evaluated.

In the management of patients with LMS confined to
the uterus, hysterectomy with or without bilateral salpingo-
oophorectomy (BSO) is recommended and adjuvant
chemotherapy is not suggested (8). Many retrospective
studies have reported a low incidence of ovarian and pelvic
lymph node metastasis in uLMS (9-11). Lymph node
metastasis is reported in <3% of uLMS patients with disease
limited to the uterus (9,10). The incidence of ovarian
metastasis ranges from 3.5% to 4% (11). Due to the rarity
and the difficulties of preoperative diagnosis, there is a
lack of evidence on the surgical management of, and use of
adjuvant therapy in, patients with occult uLMS diagnosed
after undergoing a myomectomy or hysterectomy for
leiomyomas. For patients who had hysterectomy at the
initial surgery, some physicians may prefer the imaging
evaluation for extra-uterine disease rather than second-
look surgery. There is no consensus on the use of second-
look surgery with oophorectomy or lymphadenectomy,
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especially in patients with a tumor confined to uterus who
underwent a hysterectomy. The value of re-exploration with
lymphadenectomy and/or oophorectomy are poorly defined
and controversial.

Since the management of stage I occult uLMS is not
fully elucidate, we retrospectively reviewed the details of the
initial surgery and management after diagnosis of uLMS
patients who underwent operations to treat leiomyoma
at one academic center. This study sought to evaluate the
survival outcomes of occult uLMS patients undergoing
different primary surgeries and evaluate the benefits
of second-look surgery with lymphadenectomy and/or
oophorectomy, and adjuvant chemotherapy.

We present the following article in accordance with
the STROBE reporting checklist (available at https://atm.
amegroups.com/article/view/10.21037/atm-21-6424/rc).

Methods

The study was conducted in accordance with the Declaration
of Helsinki (as revised in 2013). The Institutional Review
Board of the Peking Union Medical College Hospital
approved this retrospective study (No. S-K1559) and
individual consent for this retrospective analysis was waived.
We reviewed the clinical records of patients with stage I
uLMS who underwent surgery for leiomyoma from 2005
to 2018 at our institution. The following information
was extracted from the medical records: age at time of
cancer diagnosis, clinical manifestation, tumor stage [2009
International Federation of Gynecology and Obstetrics
(FIGO) staging], pathologic tumor size (largest diameter),
grade (well differentiated, moderately differentiated, poorly
differentiated, or undifferentiated), mitotic count (<15 or
>15 mitotic count/10 high-power field (HPF), and necrosis.

The initial surgery for leiomyoma included open or
laparoscopic myomectomy and hysterectomy. At our
institution, open myomectomy was performed uncontained
and specimens were manually fragmented with a scalpel
or scissors in the peritoneal cavity. In the laparoscopic
myomectomy, power morcellation was performed in the
peritoneal cavity or in-bag. Specimens from the laparoscopic
hysterectomy were extracted uncontained from the
vagina with or without scalpel morcellation in the vagina.
After a diagnosis of uLMS in patients who underwent a
myomectomy, a subsequent hysterectomy was performed
with or without lymphadenectomy and/or oophorectomy.
The decision to proceed with lymphadenectomy in second-
look surgery was made by the gynecologic oncologist
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according to imaging and intraoperative findings. If there
was extra-uterine tumor spread or suspicious lymph
nodes, lymphadenectomy was performed. Surgical lymph
node dissection (LND) was performed via laparotomy or
laparoscopy, including in areas of the common, external,
internal iliac artery, and the obturator fossa. BSO was
performed on postmenopausal women and was optional
in premenopausal women based on shared decision
making between the physician and patient. Perioperative
complications of Clavien-Dindo (12) grade III-IV occurring
from day 1 to 30 after surgery were documented.

The decision for adjuvant treatment was made by
a multidisciplinary team that included a gynecologic
oncologist, radiation oncologist, and medical oncologist.
Chemotherapy regimens included doxorubicin-based
therapy, such as doxorubicin plus cisplatin plus ifosfamide,
doxorubicin plus cisplatin, and gemcitabine plus docetaxel.
No adjuvant radiation therapy was administered to any
patient in this study because only stage I disease patients
were included.

After treatment completion, patients were followed every
3-6 months for the first 2 years, 6-12 months for 3-5 years,
and annually thereafter. Recurrence was confirmed by either
imaging or pathologic examination after surgical resection.
The pattern of recurrence was documented as peritoneal
(vaginal cuff, pelvis, or abdomen), lymph node metastasis
(retroperitoneal, or above para-aortic nodes), hematogenous
(liver, lung, bone, or brain) and multiple. Progression-free
survival (PFS) was defined as the time (months) from initial
diagnosis to disease recurrence. Overall survival (OS) was
defined as the time (months) from diagnosis to death from
all causes. Data on patients with no evidence of disease
recurrence or death were censored at the date of the last
follow up.

Statistical analysis

The Mann-Whitney U test was used to analyze continuous
variables as appropriate. Frequency distributions were
compared using Chi-square and Fisher’s exact test for
categorical variables. Propensity-score matching methods
were used to evaluate the effect of morcellation on
recurrence while adjusting for baseline confounding factors
using poisson regression fitted by inverse probability
weighting (IPW) estimation. We estimated the propensity
scores using logistic regression models with the covariates
of age (<50 or >50 years), stage (IA, tumor size <5 cm or 1B,
>5 cm), grade (well and moderately differentiated, or poorly
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differentiated and undifferentiated), mitotic count (<15
or >15/10 HPF), oophorectomy (yes or no), LND (yes or
no), morcellation at initial surgery (yes or no), and adjuvant
chemotherapy (yes or no).

Survival outcomes (PFS and OS) were estimated
using the Kaplan-Meier method and log-rank test. Cox
proportional hazards ratio (HR) analyses were performed
to identify independent prognostic factors. Predictors for
survival (i.e., age, initial surgery type, stage, tumor grade,
mitotic counts, and adjuvant chemotherapy) were assessed
by univariate analyses. Multivariate Cox models included
factors associated with a statistically significant increased
risk for recurrence or death in the univariate analysis. In all
cases, a P value <0.05 was considered statistically significant.
SPSS ver. 23.0 IBM, Armonk, NY, USA) and Prism 6.0c
software (GraphPad, San Diego, CA, USA) were used for
the statistical analyses.

Results
Demographic features

From January 2005 to December 2018, 31,679 patients
underwent a myomectomy or hysterectomy for leiomyoma
at the Gynecologic Department. We identified 118
patients with a final diagnosis of uLMS. Among them, 22
patients had advanced disease with either an extra-uterine
tumor or bulky lymph node metastasis. Comprehensive
debulking surgery was performed at the initial surgery after
a pathological diagnosis of uLMS from a frozen section.
The other 96 patients with a tumor confined to the uterus
were diagnosed postoperatively and included in this study.
The incidence of stage I occult uLMS among women who
underwent surgery for leiomyoma was 0.303%.

The patients had a mean age of 45.9 years (range,
22-76 years). The majority of patients (n=40, 41.7%) had
insignificant symptoms, such as abdominal bulging and
bloating, which were diagnosed with uterine leiomyoma on
imaging at an annual health visit. The surgical indication for
these patients without significant symptoms was the large
size of the fibroid. Other symptoms included increasing
uterine “leiomyoma” size (n=27, 28.1%), abnormal uterine
bleeding (n=21, 21.9%), abdominal pain (n=7, 7.3%),
and urinary retention (n=1, 1.0%). The average tumor
maximum diameter was 7.7 c¢cm [standard deviation (SD)
3.3 cm; range, 1-20 cm]. Tumor grade was divided into
well differentiated/moderately differentiated (n=16, 16.7%)
and poorly differentiated/undifferentiated (n=80, 83.3%)
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Table 1 Patient demographics and tumor characteristics by initial surgery subgroup

Characteristics All (n=96) Myomectomy (n=36) Hysterectomy (n=60) P
Age, years (mean + SD) 45.9+8.8 40.6+7.4 49.0+8.0 <0.001*
Stage, n 0.786"
IA 9 3 6
B 87 33 54
Tumor size, cm (mean + SD) 7.7+£3.2 7.6+3.2 7.8+3.1 0.78"
Tumor largest diameter 0.82"
<5cm 9 3 6
5-10 cm 65 26 39
=10 cm 22 7 15
Grade, n 0.939"
Poorly and undifferentiated 80 30 50
Well and moderately differentiated 16 6 10
Mitotic count (per 10 HPF), n 0.317"
<15 47 20 27
>15 49 16 33
Lymphadenectomy, n 0.127"
Yes 36 17 19
No 60 19 41
Oophorectomy, n 0.436"
Yes 76 27 49
No 20 9 11
Adjuvant chemotherapy, n 0.065"
Yes 49 14 35
No 47 22 25

*, Student t-test; T, Chi-square test. SD, standard deviation; HPF, high-power field.

category. Table 1 summarizes patient demographics and
tumor characteristics by initial surgery subgroup.

Surgical management

In relation to the initial surgery, 60 patients underwent a
hysterectomy, and 36 patients underwent a myomectomy
(16 open and 20 laparoscopic). In-bag power morcellation
was performed in 2 patients (2/20, 10%) after the year
2017. Secondary surgery was performed in 62 patients with
a median time of 30 days from the initial surgery (range,
7-73 days). The median waiting time from myomectomy
to hysterectomy was 25 days (range, 7-64 days). A total
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of 36 patients underwent LND, and 76 patients received
oophorectomy. One intraoperative complication of bladder
injury was identified in a patient during secondary LND.
49 patients who received adjuvant chemotherapy. The
surgical treatment is illustrated in Figure 1.

Follow-up

The median follow-up time was 41 months (range,
12-146 months). Overall, there were 43 recurrences
(44.8%) with a median recurrence time of 33 months (range,
5-119 months). The analysis of the relapse pattern revealed
that 8 (18.6%) patients had recurrence in the vaginal cuff,
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Initial surgery Secondary surgery
1 Surveillance
iWithout oophorectomy — Oophorectomy
10
Hysterectomy Oophorectomy + LND
n=60
23 Surveillance
With oophorectomy —E
LND
Hysterectomy
20 . 8
Power morcelation Hysterectomy + oophorectomy
Myomectomy Hysterectomy + oophorectomy + LND
n=36 5
Hysterectomy
Non-power morcelation — Hysterectomy + oophorectomy
Hysterectomy + oophorectomy + LND
Figure 1 Treatment algorithm. LND, lymphadenectomy.
Table 2 Recurrence pattern by initial surgery subgroup
Myomectomy Hysterectomy

Recurrence sites All (n=96)

Power morcellation (n=20) None power morcellation (n=16)  Open (n=47) Laparoscopic (n=13)

Total (n) 43 9 6 22 6
Peritoneal, n (%)

Vaginal cuff 8 (18.6) 1(11.1) 1(16.7) 3(13.6) 3 (50.0)

Pelvis 15 (34.9) 1(11.1) 2 (33.3) 10 (45.5) 2(33.3)

Abdomen 8 (18.6) 4 (44.4) 0(0.0) 4(18.2) 0(0.0)
Lymph node, n (%) 2 (4.7) 1(11.1) 1(16.7) 0(0.0) 0(0.0)
Hematogenous, n (%) 4 (9.3 1(11.1) 1(16.7) 2(9.1) 0(0.0)
Multiple, n (%) 6 (13.0) 1(11.1) 1(16.7) 3 (6.4) 1(16.7)

15 (34.9%) in the pelvis, 8 (18.6%) in the abdomen
peritoneum, 2 (4.7%) had retroperitoneal pelvic lymph node
metastasis only, 4 (9.3%) had a hematogenous pattern only,
and 6 (13.0%) had multiple metastases (7able 2). We observed
a high recurrence rate in the abdomen and peritoneum in
patients who underwent power morcellation (44.4%), and
vaginal cuff relapse in patients who underwent laparoscopic
hysterectomy with vaginal fragmentation of the specimen
(50%). There was 1 of the 2 patients who received contained
morcellation during laparoscopic myomectomy had a relapse
in the pelvis and lung metastasis 17 months after the first
surgery. Of the 21 patients whose ovaries were preserved in
the initial treatment, 13 patients relapsed and 9 had ovarian
involvement (9/13, 69.2%). In these patients, the ovaries
were not the only site of recurrence.

© Annals of Translational Medicine. All rights reserved.

Survival outcomes

Under the IPW model, which adjusted for the confounding
factors of age, tumor stage, grade, mitotic count, LND,
oophorectomy, and adjuvant chemotherapy, no differences
were found in recurrence between the hysterectomy and
myomectomy groups in the initial surgery [HR 0.839,
95% confidence interval (CI): 0.343-2.054, P=0.701]. In
the survival analyses, the 3-year PFS rate was 64.3% for
the hysterectomy group and 55.7% for the myomectomy
group (HR 0.98, 95% CI: 0.52-1.84, P=0.945). The 3-year
OS was 92.1% for the hysterectomy group and 95.0% for
the myomectomy group (HR 2.58, 95% CI: 0.68-9.81,
P=0.163). In analyzing the effect of power morcellation,
the 3-year PFS was 53.8% for the power-morcellation
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group and 59.8% for the non-power morcellation group
(HR 1.18, 95% CI: 0.45-3.27, P=0.751). We found no
survival differences in patients who underwent secondary
LND in relation to PFS (HR 0.81, 95% CI: 0.43-1.51,
P=0.513) and OS (HR 1.63, 95% CI: 0.47-5.69, P=0.413)
and those who only underwent a hysterectomy. The 3-year
PFS in patients who received an oophorectomy was 65.6%,
as compared to 45.7% in patients who did not (HR 0.64,
95% CI: 0.31-1.32, P=0.162). We observed no differences
in the OS of patients with or without oophorectomy (HR
0.86, 95% CI: 0.22-3.39, P=0.815) (Figure 2). Patients
who received adjuvant chemotherapy had better PFS
(HR 0.54, 95% CI: 0.29-0.99, P=0.047), but not OS (HR
0.57, 95% CI: 0.17-1.86, P=0.36) than patients who did
not receive chemotherapy (Figure 3). The results of the
univariate analysis of PFS are shown in 7able 3. Histologic
grade (HR 0.46, 95% CI: 0.23-0.79, P=0.034) was another
factor associated with PFS. Tumor grade, mitotic count,
oophorectomy, and adjuvant chemotherapy were examined
in the multivariate analysis of PFS, but none of these factors
had a significant effect on survival (Tzble 3).

Discussion

This study focused on patients with stage I occult uLMS
who underwent a hysterectomy or myomectomy to treat
uterine leiomyoma. The recurrence rate was high, and the
median time to recurrence was 33 months. We found no
survival differences based on the type of initial surgery,
but the pattern of recurrence differed slightly. Secondary
lymphadenectomy and oophorectomy were not associated
with additional survival benefits. Patients who underwent
adjuvant chemotherapy had better PFS than those who did
not undergo adjuvant chemotherapy.

It is difficult to diagnose uLMS clinically without a
surgical-pathological assessment. Presurgical imaging
methods cannot be used to discriminate between sarcomas
and benign leiomyomas when the tumor is confined to the
uterus. A curettage biopsy may be helpful, but it has less
sensitivity in diagnosing uLMS than endometrial cancers (8).
Over 50% of stage I uterine sarcomas are occult, and the
incidence of uLMS among women who have undergone
hysterectomies for leiomyomas is about 0.2-2.33 per 1,000
(3,4,13). In this institutional study, the incidence of stage
I uLMS in patients who underwent a hysterectomy or
myomectomy for presumed uterine leiomyoma was 3.03 per
1,000, a figure slightly higher than that previously reported.
Our incidence rate may have been overestimated due to a

© Annals of Translational Medicine. All rights reserved.

Yang et al. Management of stage | occult uLMS

selection bias error related to our hospital being a tertiary
referral center, and our decision not to include women
who underwent hysterectomies with leiomyomas listed as a
secondary diagnosis on their discharge records.

Effects of morcellation on survival

Primary hysterectomy without any kind of tumor
fragmentation is considered the most appropriate treatment
for early stage uLMS. Tumor fragmentation may change
the recurrence pattern and natural history of the early
stage disease (14-17). Despite adjusting the prognosis
predictors and minimizing the bias of the heterogeneity of
the data, several population-based studies have reported
different results (3,18). A large population-based cohort
study of 111 stage I occult uLMS patients showed that
none of the adjusted risk ratios for the recurrence or death
were significant for 3-year survival in patients with no
morcellation, power, and non-power morcellation (3).
The 3-year PFS rates for stage I leiomyosarcomas with
no morcellation, power morcellation, and non-power
morcellation were 54%, 19%, and 51%, respectively (3).
Similarly, in the present study, the 3-year PFS rates
for hysterectomy, power morcellation, and non-power
morcellation were 64.3%, 53.8%, and 59.8%, respectively.
Another study of the New York State Cancer Registry and
database identified 231 women who had occult uLMS (18).
This propensity-score adjusted study showed that patients
who underwent power morcellation had a higher mortality
rate than those who underwent abdominal supracervical
hysterectomy (HR 3.64, 95% CI: 1.5-8.86) and total
abdominal hysterectomy (HR 4.66, 95% CI: 1.97-11.0).
However, no significant differences were observed for all-
cause mortality. Notably, only 21 patients received power
morcellation in this study (18).

In a meta-analysis of 202 patients with stage I-III
unexpected uLMS, 75 patients had morcellation in the
initial surgery (19). This pooled data suggests a significant
correlation between morcellation and increased intra-
abdominal recurrence (OR 4.11, 95% CI: 1.92-8.81) and
death (OR 2.42, 95% CI: 1.19-2.42) (19). In another meta-
analysis of 715 women with uLMS, 384 had morcellation (13).
The 5-year survival estimate for power morcellation (30%)
was lower than that for scalpel morcellation (59%) and no
morcellation (60%), but as the results were significant, the
detrimental effect of power morcellation was not proven.

In our study, the surgical procedures were highly
consistent. In the propensity score-based IPW model, we
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survival; OS, overall survival; HR, hazard ratio; CI, confidence interval.

did not find any differences in the recurrence rates between
the myomectomy and hysterectomy groups. However,
there was a higher intraperitoneal relapse in the power-
morcellation group (44.4%) and local relapse in patients
who underwent vaginal morcellation (50.0%). Thus,
tumor fragmentation may change the pattern of recurrence
without affecting OS outcomes. Further, contained
morcellation may help prevent tumor spillage, but this
requires further evaluation.

The similar survival rates between patients who
receive morcellation and an en bloc removal of the tumor
may be due to the aggressive malignant behavior of
ulLMS, which can spread rapidly through hematogenous
pathways. Even when the tumor was confined to the
uterus, the S-year OS rate was only 55.4% (20). The
inadvertent rupture of the uterus during hysterectomy
may also lead to tumor spillage and intra-abdomen
implantation. Based on existing data, The American
College of Obstetricians and Gynecologists recommend
a minimally invasive approach for younger women, and
no morcellation in postmenopausal women (4).

Second-look surgery

A second-look surgery with hysterectomy is necessary in
patients who undergo a myomectomy and are unexpectedly
diagnosed with uLMS. However, systemic staging surgery
with an oophorectomy and LND is controversial in stage
I uLLMS (8). There is a consensus that ovaries should be
removed in postmenopausal women (21). Most studies
have found that ovarian preservation is safe in stage I
premenopausal women, who have similar relapse and survival
rates to women who undergo BSO (22). In a Surveillance,
Epidemiology, and End Results (SEER) case series study, no

© Annals of Translational Medicine. All rights reserved.

difference was found in mortality even after controlling for
age and FIGO substage (23). A National Cancer Database
study of 7,455 patients suggested that oophorectomy, which
is not associated with survival, should be omitted in women
aged <51 years at diagnosis (20). In our series, we also found
no survival benefits associated with oophorectomy.

Of the patients who preserved ovaries at the initial
management, 69.2% had ovarian involvement at recurrence,
but the ovaries were not the only site of recurrence. In our
view, the decision to perform an oophorectomy should be
balanced against the patient’s age, quality of life, and survival
benefits. In premenopausal patients, a shared decision
should be made by both the clinician and the patient, after
explaining the risks and benefits of ovarian preservation.

The incidence of lymph node metastasis is reported
to range from 6% to 26% in patients with lymph node
metastasis who had at least clinical stage II disease
(6,10,11) and the majority of patients (87.5%) who had
extra-uterine spread (10). The role of lymphadenectomy
in stage I uLMS is controversial (24). Some studies have
found that lymphadenectomy has a therapeutic effect in
uterine sarcomas, especially in patients with extra-uterine
diseases (25,26). However, these studies included all types
of uterine sarcoma. A meta-analysis of 4867 uLMS patients
(1,356 of whom underwent lymphadenectomy) suggested
that there was a lack of evidence of the survival benefits
of lymphadenectomy (24). In this case series, none of the
patients with tumors confined to the uterus had lymph
node metastasis, which is consistent with other studies that
found that the lymph node metastatic rate is <3% in early
stage uLMS (10). We found no differences in recurrence
or 3-year survival outcomes in patients who underwent
lymphadenectomy rather than surveillance. Additionally, the
lymph node metastatic rate at recurrence was also low (2/43,
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Table 3 Univariate and multivariate analysis of prognostic factors in PFS
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Univariate analysis

Multivariate analysis

Variable n
HR 95% Cl P HR P*

Age 0.48-1.358 0.911 - -
<50 years 74 0.83
>50 years 22 Reference

Stage 0.67-1.82 0.167 - -
IA 9 1.08
B 87 Reference

Size 0.184 - -
<5cm 9 Reference
5-10 cm 65 1.13 0.68-1.94
>10 cm 22 0.88 0.45-1.65

Grade 0.23-0.79 0.034 0.648 0.086
Low 16 0.46
High 80 Reference

Mitotic count (/10 HPF) 0.42-1.07 0.101 - -
<15 47 0.68
>15 49 Reference

Initial surgery 0.52-1.94 0.945 - -
Hysterectomy 60 0.98
Myomectomy 36 Reference

Lymphadenectomy 0.43-1.51 0.513 - -
Yes 36 0.81
No 60 Reference

Oophorectomy 0.31-1.32 0.162 - -
Yes 76 0.64
No 20 Reference

Adjuvant chemotherapy 0.29-0.99 0.047 0.598 0.059
Yes 49 0.54
No 47 Reference

*, log-rank test. PFS, progression-free survival; HR, hazard ratio; Cl, confidence interval; HPF, high-power field.

96%). We suggest routine LND should not be performed
at the second-look surgery in patients with uLMS confined
to the uterus.

Adjuvant treatment

The therapeutic effect of systemic chemotherapy is
poorly defined for patients with uLMS. A recent study in

© Annals of Translational Medicine. All rights reserved.

Korea of 55 patients with stage I occult uLMS found that
adjuvant treatment produced no improvement in survival
outcomes (27). However, this small cohort study was
heterogeneous with 3 kinds of morcellation techniques
(intra-abdominal power morcellation, scalpel, or vaginal)
and both chemotherapy and radiation were included as the
adjuvant treatment. An ongoing phase III trial (GOG 277)

is assessing the role of postoperative adjuvant chemotherapy

Ann Transl Med 2022;10(2):127 | https://dx.doi.org/10.21037/atm-21-6424



Page 10 of 12

versus observation in patients with high-grade stage I and II
ulLMS (28). As far we recommend adjuvant chemotherapy
in management of occult uLMS.

The role of adjuvant radiotherapy in stage I uLMS
is controversial. A phase III trial of stage I and II uLMS
reported that postoperative pelvic radiotherapy did
not improve OS more than observation (29). Most
retrospective studies of adjuvant radiation therapy
suggest an improvement in local pelvic control but no
appreciable or consistent improvement in OS due to the
propensity of metastatic extra-pelvic disease as the first
or eventual recurrence (8). Routine adjuvant radiation is
not recommended for stage I patients with uLMS in the
National Comprehensive Cancer Network guidelines. In
our series of patients with vaginal morcellation, 52% had
solitude vaginal cuff recurrence. Such patients may benefit
from radiation therapy to control local recurrence.

Our study had several limitations. First, it was a
retrospective study and thus has unavoidable inherent
biases. Second, the treatments were heterogeneous
according to patient status and physician preferences.
However, these concerns do not change the conclusions
of our primary outcome of interest. Our study also had a
number of strengths. First, the data were collected from one
academic medical institution and the surgical procedures
were highly homogenous. Second, a propensity-score
weighting model was used to adjust for the differences
between groups without discarding patients.

In conclusion, we observed no difference in survival
outcomes between stage I uLMS patients who underwent
a myomectomy or hysterectomy as the initial surgery for
leiomyoma, but morcellation may change the recurrence
pattern. We did not find any survival benefits associated
with a secondary lymphadenectomy or oophorectomy.
Adjuvant chemotherapy was associated with better PFS, but
not OS, than observation.
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