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Abstract: Radical trachelectomy allows for fertility preservation in patients with early cervical cancer
not qualifying as “low-risk” as defined by ConCerv. This study reports on the 10-year surgical,
oncological, and obstetrical experience of patients treated by radical abdominal trachelectomy at an
Austrian tertiary care center. A retrospective chart analysis and telephone survey of all patients with
FIGO stage IA2-IB2 (2018) cervical cancer treated by radical abdominal trachelectomy and pelvic
lymphadenectomy between 2013 and 2022 were performed. Radical abdominal trachelectomy was
attempted in 29 patients, of whom 3 patients underwent neoadjuvant chemotherapy. Three cases,
including one after neoadjuvant therapy, required conversion to radical hysterectomy due to positive
margins; four cases had positive lymph nodes following surgical staging and were referred to primary
chemo-radiotherapy. Twenty-two (75.9%) successful abdominal radical trachelectomies preserving
fertility were performed. According to final histopathology, 79.3% of tumors would not have met the
“low-risk”-criteria. At a median follow-up of 64.5 (25.5-104.0) months, no recurrence was observed.
Eight (36.4%) patients attempted to conceive, with a live birth rate of 62.5%. Radical abdominal
trachelectomy appears oncologically safe in early-stage cervical cancers that do not fulfill the “low-
risk”-criteria. Strict preoperative selection of patients who might qualify for more conservative
surgical approaches is strongly recommended.

Keywords: cervical cancer; radical abdominal trachelectomy; fertility preservation; oncological
outcomes; fertility outcomes

1. Introduction

In recent years, groundbreaking studies have paved the way for less radical surgical
approaches in early-stage cervical cancers. While the “one-size-fits all” approach of a
radical hysterectomy, including the removal of the uterus, cervix, upper vagina, parametria,
and pelvic lymph nodes, is being increasingly questioned, the number of women expressing
interest in fertility-preserving therapeutic options is ever-growing due to the increasing
average child-bearing age in the Western world [1,2]. Moreover, fertility-sparing surgery
was observed to gain implications for the psychosocial welfare of patients, who often
experience feelings of depression and grief associated with loss of fertility [3].

Radical trachelectomy was first described by Dargent in 1994 using a vaginal approach
and later in 1997, complemented by Smith using an abdominal approach [4,5]. Subse-
quently, the procedure has been implemented all over the world, demonstrating fertility
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preservation and oncologic safety [6,7]. Radical trachelectomy is a therapeutic option for
women who are of reproductive age and still wish to conceive, diagnosed with early-stage
squamous cell or adenocarcinoma, with limited endocervical extension and no evidence of
lymph node metastasis on initial staging [8]. During the procedure, pelvic lymph nodes
are typically removed, followed by the removal of the cervix, parametria, and the upper
vagina. For early-stage cervical cancer, radical trachelectomy has equivalent oncologic
outcomes to radical hysterectomy [9-11]. Also, obstetrical outcomes have been defined
in sizable cohorts in recent years, reporting promising live birth rates at increased risk of
preterm delivery [7].

Most recently, several studies substantiated evidence that more conservative surgical
management in selected patients with “low-risk” early-stage cervical cancers appears
oncologically safe. The ConCerv study defined tumors fulfilling the following criteria
as “low-risk”: (1) FIGO 2009 stage IA2-IB1 cervical carcinoma; (2) squamous cell (any
grade) or adenocarcinoma (grade 1 or 2 only) histology; (3) tumor size < 2 cm; (4) no
lymphovascular space invasion; (5) depth of invasion < 10 mm; (6) negative imaging for
metastatic disease; and (7) negative conization margins. Based on these criteria, both
conizations followed by lymph node assessment (n = 44) in case of preferred fertility
preservation, as well as simple hysterectomies followed by lymph node assessment (1 = 40),
appeared oncologically safe; positive lymph nodes were noted in 5% of cases, and three
recurrences (3.5%) within 2 years were observed [12]. Similarly, Plante et al. reported simple
vaginal trachelectomies in selected women with early-stage low-risk cervical cancer to be
oncologically safe, applying comparable criteria as the ConCerv study [13]. Most recently,
the SHAPE trial confirmed this hypothesis in patients with early cervical cancer without
the wish to preserve fertility, demonstrating that pelvic recurrence rates following simple
hysterectomies do not appear higher than following radical hysterectomies in tumors with
lesions of <20 mm and with limited stromal invasion of <10 mm [14].

Following these findings, accurately selecting patients who wish to preserve fertility
for either radical trachelectomy or more conservative approaches is of increasing clinical
importance. As evidence of oncologic and obstetrical outcomes following radical abdominal
trachelectomies in Germany and Austria is currently limited, and only few tertiary care
centers in Central Europe perform the procedure, the present study aimed to retrospectively
assess patients who underwent radical abdominal trachelectomies at the Department of
Obstetrics and Gynaecology, Medical University of Vienna, Austria, over a timeframe
of 10 years and contextualize outcomes and patient selection according to more recently
proposed “low-risk” criteria [15].

2. Methods

The present study was designed as a single-center retrospective data analysis of all
consecutive patients with early-stage cervical cancer, with International Federation of
Gynecology and Obstetrics (FIGO) stage IA2-IB2 (2018) and the desire to preserve fertility,
who underwent a radical trachelectomy at the Medical University of Vienna between
January 2013 and December 2022.

Patients were selected as candidates for trachelectomy—and for evaluation in the
present study—according to following criteria: (1) all premenopausal patients diagnosed
with histologically confirmed early-stage cervical cancer, (2) who wished to preserve fertility
and (3) for whom follow-up data at our institution was available; (4) only patients with
stages IA2 to IB2 with tumors <40 mm irrespective of lymphovascular space involvement
were given consideration for radical trachelectomy. Any involvement of the upper cervical
canal with less than 10 mm tumor-free margin, as defined by pretherapeutic pelvic MRI,
was considered a contraindication for upfront trachelectomy.

(1) A patient age younger than 18 at the time of diagnosis, (2) primary surgical therapy
in another hospital, or (3) reported active secondary malignancy within five years of
diagnosis were defined as exclusion criteria; however, no patients had to be excluded
from analyses; all patients undergoing trachelectomy within the specified timeframe were
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reported in the present study. Patient selection according to above-defined criteria is
described in the consort diagram in Figure 1.

all patients with cervical cancer
considered for trachelectomy as
primary treatment (n=32, 100%)

patients excluded (n=3/32, 9.4%)

-
-
- -
-

Primary hysterectomy at patient's request

29 patients were planned for
trachelectomy (100%)

patients excluded (n=7/29, 24.1%)

.
-
-
-
-

- Positive histology in lymph node assessment,
primary chemo-radiotherapy (4/29 13.8%)

Radical hysterectomy due to positive resection
- Margins, including 1 patient with prior
v neoadjuvant chemotherapy (3/29, 10.3%)

- -
- -

22 successfully performed
trachelectomies included
(n=22/29, 75.9%)

Figure 1. Consort diagram of all patients with cervical cancer considered for trachelectomy as primary
treatment (1 = 32).

All patients considered for potential fertility-sparing management were reviewed
by the department’s internal multidisciplinary tumor board prior to treatment initia-
tion. Pretherapeutic staging included a clinical examination by a European Society of
Gynaecological Oncology (ESGO) accredited gynecologic oncologist, a pelvic MRI with T2-
weighted spin-echo sequences, and at least a thoracic CT scan, supplemented by full-body
PET-CT, if available. All patients identified as potential candidates for fertility-sparing
management were initially counseled on fertility-sparing approaches by the case-managing
ESGO-accredited gynecologic oncologist. If patients desired further counseling or were
recommended to undergo systemic treatment or radiotherapy that could affect fertility,
they were referred to our department’s Division of Gynecological Endocrinology and
Reproductive Medicine for specialized counseling by the “Oncofertility” Workgroup. All
patients referred to radical trachelectomy underwent previous surgical pelvic lymph node
staging; trachelectomy was only performed following negative results by either frozen
section in the case of a one-staged intervention or by final histopathology in the case
of a two-staged intervention. Until end-2016, routine management involved one-stage
open systematic lymphadenectomy with intraoperative frozen section analysis; in the
case of lymph node positivity as indicated by frozen section, the procedure was aborted.
Starting end-2016, laparoscopic lymph node staging was routinely initiated. Since then,
our institution implemented a one-staged blue dye—later replaced by indocyanine green
(ICG)—Dbased laparoscopic sentinel lymph node biopsy with intraoperative frozen section
analysis, followed by radical abdominal trachelectomy via Pfannenstiel laparotomy in case
frozen section yielded negative results. In the case of pathologic upstaging, the patient
was referred to chemo-radiotherapy. Patients who underwent neoadjuvant chemotherapy
followed by radical abdominal trachelectomy underwent pelvic laparoscopic lymph node
staging before initiation of systemic therapy.
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Radical abdominal trachelectomy was performed according to Querleu—Morrow-
type C1, and the cervix, parametrium, and vaginal cuff were excised [16,17]. A non-
resorbable cerclage was positioned, and the residuum of the cervix was then sutured
to the vagina. Intraoperative frozen section analysis of all pathologic specimens was
performed; in case involvement of the upper cervical canal was detected, further tissue was
removed if possible. If no tumor-free margin of at least 10 mm to the internal os could be
achieved, the trachelectomy was aborted, and a radical abdominal hysterectomy, according
to Querleu-Morrow-type C1, was performed. All patients underwent routine oncological
follow-up at our institution, and patients lost to follow-up were actively contacted before
statistical analysis. No patient was lost to follow-up.

Statistical analysis was performed using SPSS® (IBM Corp. Released 2020. IBM SPSS
Statistics for Windows, Version 27.0, Armonk, NY, USA: IBM Corp.) for Windows. Descrip-
tive statistics were performed. Categorical variables were described using percentages,
and medians with upper and lower quartiles were used to describe continuous variables.
Institutional review board approval was obtained from the Ethics Committee of the Medical
University of Vienna (1641/2018).

3. Results
3.1. Descriptive Characteristics

Patients” baseline characteristics are depicted in Table 1. Of the 32 patients who
were considered for radical abdominal trachelectomy within the observational timeframe,
3 patients finally opted out and preferred to undergo radical hysterectomy instead; of
the 29 patients (100%) subsequently planned to undergo radical abdominal trachelectomy
with surgical pelvic lymph node assessment, 22 (75.9%) finally underwent the procedure
successfully (Figure 1).

Table 1. Clinical baseline characteristics of both pretherapeutic clinicopathologic variables and
surgical outcomes.

Parameter N (%), Median (IQR)
Number of patients 29 (100)
Age (years) 31.0 (27.0-36.0)
BMI 21.3 (20.1-22.9)
History of previous pregnancy 3(10.3)
FIGO stage (2018 system)
1A2 3(10.3)
1B1 16 (55.2)
1B2 6 (20.7)
IIc1 4 (13.8)
Histology
Squamous 24 (82.8)
Adenocarcinoma 5(17.2)
Grading (G)
Gl 4 (13.8)
G2 17 (58.6)
G3 8 (27.6)
Tumor size (mm) 20 (10.5-26.5)
Stromal invasion >10 mm 7 (24.1)
Presence of LVSI 11 (37.9)
Would have fulfilled ConCerv criteria 6(20.7)
Lymph node staging performed 29 (100)
Systematic node resection 14 (48.3)

Sentinel lymph node resection 15 (51.7)
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Table 1. Cont.

Parameter N (%), Median (IQR)
Width of resected parametria (mm) 30 (15.0-36.3)
Parametrial lymph nodes resected 9 (31.0)
Surgical time (min) 285 (260-305)

Postoperative complications
Clavien-Dindo classification

Grade 1 20 (69.0)

Grade 2 6 (20.7)

Grade 3 3(10.3)
Follow-up (months) 64.5 (25.5-104.0)

No case of infiltration of the parametria or the parametrial lymph nodes was observed,
and no case of frozen section failure following one-staged surgical lymph node stagings
was recorded. In one case, final histopathology revealed a tumor-free margin of <10 mm
as measured from the inner os of the cervical canal after initially successful trachelectomy.
Following a close margin, as reported by frozen section, an intraoperative re-resection was
attempted, which did not result in a total free margin of at least 10 mm in final histopathol-
ogy. After a discussion of the final results, the patient opted to undergo a hysterectomy,
which was performed without complications and did not reveal any further residual tumor.
Postoperatively, three patients experienced Clavien—Dindo grade III complications. Two
patients required drainage of lymphatic cysts, and one patient required drainage of a pelvic
abscess, which, however, resulted in full recovery without long-term symptoms.

At a median follow-up time of 64.5 (25.5-104.0) months, no disease recurrence occurred.

3.2. Neoadjuvant Management

Three neoadjuvant approaches were attempted by administering weekly carboplatin
2 mg/AUC and paclitaxel 60 mg/m?. Patients referred to neoadjuvant chemotherapy all
had squamous tumors measuring 34 mm, 40 mm, and 40 mm, as determined by MRI during
primary staging; in all cases, an involvement of the upper cervical canal with less than
10 mm tumor-free margin was suspected. After extensive discussion of staging results and
patients insisting on fertility-sparing management, neoadjuvant approaches were offered,
resulting in one partial response and two pathologically complete responses [18]. In the
patient who experienced the partial response, the trachelectomy had to be aborted due
to close tumor margins in frozen section, and the intervention was converted to a radical
abdominal hysterectomy instead.

3.3. Obstetric Outcomes

Obstetric outcomes are depicted in Table 2. Only 8 (36.4%) out of the 22 patients who
had a successful radical trachelectomy attempted to conceive. Reported reasons for patients
not trying to conceive included fear of cancer recurrence and fear of preterm delivery.
Five (62.5%) of the eight patients who tried to conceive subsequently became pregnant.
Four patients conceived spontaneously, and one patient underwent successful in vitro
fertilization and embryo transfer.

One patient (who later had a successful third-trimester delivery) experienced a first-
trimester miscarriage. Four pregnancies were delivered by Caesarean section in the third
trimester, three patients by scheduled Caesarean section at 38 weeks gestation, and one
patient by emergency Caesarean section at 35 weeks gestation due to acute vaginal bleeding,
the cause of which remained unclear. Of the four patients with live births, two patients
experienced vaginal bleeding during the first trimester, in one case most likely caused
by a decidual polyp. One patient experienced urinary retention in the second trimester,
requiring an indwelling urinary catheter for a few days. Symptoms resolved at the end
of the second trimester. No striking associations between clinical pregnancy rates and
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pretherapeutic FIGO stages were observed; of the four patients with successful third-
trimester deliveries, one had FIGO IB1 and three an IB2 tumor. One patient with an IB2
tumor underwent pretherapeutic neoadjuvant chemotherapy.

Table 2. Obstetric outcomes following radical abdominal trachelectomy.

Parameter N (%), Median (IQR)
Successful radical al?dominal 22 (100)
trachelectomies
Women attempting pregnancy Yes 8 (36.4)
No 14 (63.6)
Reason for not trying to conceive
No partner 2 (14.3)
Anxiety about premature birth 1(7.1)
Anxiety about recurrence of cervical cancer 3(21.4)
Pregnancy planned in near future 3(21.4)
No further wish to conceive, no specific reason 5(20.8)
Clinical pregnancy rate 5(25.0)
Conception Assisted reproduction 1(20.0)
Spontaneous 4 (80.0)
Cerclage during trachelectomy Yes 5(100)
First-trimester miscarriage 1 (20.0)
Second-trimester deliveries 0(0.0)
Third-trimester deliveries 4 (80.0)
Birth procedure Cesarean 4 (80.0)

Gestational age

37 +3(34+6-38+3)

Figure 2 shows ultrasound images of a pregnant patient with cervical length measure-
ments and cerclage position.

Figure 2. Successful pregnancy after radical abdominal trachelectomy. A cerclage was placed during

trachelectomy.
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4. Discussion

In a cohort comprising 79.3% non-“low-risk” tumors, no recurrence following radical
abdominal trachelectomy was observed at a median follow-up of more than 5 years. In two
out of three cases, neoadjuvant chemotherapy allowed for subsequently successful fertility
preservation in patients with 40 mm tumors and previous infiltration of the upper cervical
canal. Interestingly, a notable number of patients did not try to conceive despite having
opted for fertility-sparing management before; in eight patients who tried to conceive, the
live birth rate following radical trachelectomy was 62.5%.

The present findings are in line with those previously reported in the literature. Radical
abdominal trachelectomies in adequately selected patients are considered oncologically safe
and not inferior compared with radical abdominal hysterectomies [19]. Even though the
evidence is limited, previous studies demonstrated that neoadjuvant approaches following
abdominal and vaginal trachelectomy are feasible in selected patients [20,21]. Data on
fertility outcomes following radical trachelectomy, however, is heterogeneous. Even though
several studies have reported successful live births following radical trachelectomy, the
number of patients who actually wish to conceive after surgery, pregnancy complications,
and live birth rates are difficult to assess due to inherent issues of retrospective analyses on
this sensitive topic.

The reproductive outcomes of patients with cervical cancer larger than 2 cm were
examined in a systematic review. A total of 443 patients with cervical cancer larger than
2 cm were included. There were eighty pregnancies with 24 miscarriages and 54 live births.
This could indicate that in selected individual cases, fertility-preserving therapy may also
be possible in tumor stages higher than IB1. However, the oncological outcome should also
be investigated in further studies in order to make a general recommendation [22].

Moreover, different cultural aspects may also play a role in deciding on fertility-sparing
therapy approaches and reported attempts to conceive after surgery. To date, the literature
describes pregnancy rates among patients who wished to conceive around 36-44%, at a
considerable risk of preterm birth. According to data by Nezhat et al., pregnancy rates
following vaginal trachelectomies could be higher compared with abdominal trachelec-
tomies [19]. The reason for this assumed difference is yet to be elucidated. Of note, most
respective evidence is derived from east-Asian patient cohorts [23-25]. As data on this topic
are extremely limited for central European patients, presently collected data may serve as
a starting point for future studies exploring the reasons why only a fraction of patients
undergoing a trachelectomy who apparently wish to conceive and if affected patients
could profit from better counseling or more multidisciplinary medical support offers (e.g.,
reproductive endocrinologists and clinical psychologists).

Globally, fertility-sparing trachelectomy for early cervical cancer remains a rarely
applied procedure. A recently published survey by Matsuo et al. in the United States
described 815 cases of trachelectomies performed in 89 centers over ten years (2001 to 2011).
The vast majority of centers included in this survey (76.4%) had a limited surgical volume of
just one case per year [26]. Even though the technique of abdominal radical trachelectomy is
similar to abdominal radical hysterectomy, it remains a challenging surgical technique, and
a certain learning curve has to be considered [27]. A higher surgical volume is associated
with reduced perioperative morbidity, and pooling cases of radical trachelectomies in
high-volume gyneco-oncological centers is highly recommended [26]. Even though data
for Central Europe are limited, our institution’s case numbers, surgical quality indicators,
and outcomes are comparable to average tertiary care centers in the United States (>2 cases
per year) [26-28].

Analogously, selected patients with early-stage endometrial carcinoma can be consid-
ered for fertility-preserving therapeutic approaches; similarly, affected patients desiring to
preserve fertility should be referred to specialized tertiary care centers in order to optimize
the oncological and obstetric outcomes [29,30].

One of the most important future challenges in planning fertility-sparing approaches
for early cervical cancer patients will be to balance surgical safety against the risk of
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morbidity. Given recent promising data on the safety of less radical approaches, accurate
patient selection will be paramount [12-14]. Even though most herein assessed patients
underwent treatment before the safety of simple trachelectomies was established, and
around 80% of our cases would not qualify as “low-risk” based on final histopathological
results, the present findings highlight the importance of accurate preoperative staging to
avoid overtreatment in future.

Incorporating human papillomavirus (HPV) risk stratification algorithms could help
to improve the clinical management of patients referred to radical trachelectomy in the
future. HPV follow-up tests after trachelectomy could help to facilitate early diagnosis
of recurrence, as previously reported among cervical cancer survivors after radiotherapy.
Emerging data indicate that the type of HPV strain could be associated with different
recurrence risks [31,32].

This study has limitations. As is typical for retrospective analyses, the lack of random
patient assignment, patient selection, and potentially incomplete data acquisition limit its
clinical applicability. Additionally, given the sample size of existing systematic reviews,
the number of patients in our cohort is limited. However, evaluating strictly consecutive
patients over a specified timeframe may help alleviate respective biases. The presented data
aligns with previous reports and confirms the safety of this procedure from an Austrian per-
spective, as this series is the first to describe outcomes of radical abdominal trachelectomies
in German-speaking countries in a non-"low-risk” cohort with long-term follow-up. In
light of emerging data on the safety of more conservative surgical approaches for selected
patients with early cervical cancer with low-risk features, e.g., cold-knife conizations or
favoring simple trachelectomies over radical trachelectomies, case numbers of performed
radical trachelectomies will inevitably decline even in specialized centers. As our depart-
ment has been the only referral center offering radical abdominal trachelectomies in Austria
in the past two decades, and more conservative approaches were usually performed in
other local centers, our case management may serve as a role model for the centralization
of a rare gyneco-oncologic intervention in future, demonstrating that performing radical
trachelectomies remains a safe and effective approach in highly selected patients with early
cervical cancer who wish to preserve fertility [12,13].

5. Conclusions

Abdominal radical trachelectomy is considered an oncologically safe procedure for
early-stage cervical cancer patients who do not meet the “low-risk” criteria and desire
fertility preservation. As emerging data support the safety of simple trachelectomies in
well-selected patients, achieving the most accurate pretherapeutic staging to balance onco-
logic safety against potential morbidity will be crucial in the future. With the increasing
complexity of accurately selecting patients for specific fertility-sparing procedures, trach-
electomies should be exclusively performed at high-volume gynecologic oncology centers,
with extensive patient education being essential to clarify obstetric desires and risks before
therapy initiation.
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