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Abstract
In the past few decades fertility preservation has emerged as a treatment mo-
dality for cervical cancer patients. Different surgical methods have been de-
scribed, such as open or minimally invasive trachelectomy and gross cervical 
conisation combined with laparoscopic lymphadenectomy. A thirty-year-old 
nulliparous woman with uterine cervical cancer FIGO stage IB2 (classification 
from 2009) underwent neoadjuvant chemotherapy. After three cycles of chemo-
therapy with cisplatin and iphosphamide there was no colposcopic findings of 
cervical invasion, therefore a conservative surgery was performed. The patient 
underwent laparoscopic pelvic lymphadenectomy, cervical amputation and the 
endocervical curettage. The histopathology confirmed a complete response to 
chemotherapy.
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Of all surgically treated stage IB cervical cancers 
around 45 % occur in women younger than 40.1 
Key factors that make a patient a candidate for 
radical trachelectomy are: patients younger than 
40 years of age, strong motivation to preserve 
fertility, no history of infertility, tumours smaller 
than 2 cm in diameter, FIGO stages IA2-IB, that 
the upper part of the endocervical canal is not 
involved and no evidence of metastasis to the re-
gional lymph nodes.2 A radical trachelectomy is 
an operation to remove most of the cervix with 
parametria and the upper part of the vagina such 
as in standard radical hysterectomy but the uter-
us is left in place with utero-vaginal anastomosis. 
Approach for this operation could be abdominal 
or vaginal. Some authors have proposed more 
conservative treatments with the same oncologic 

outcomes as radical trachelectomy. The proposed 
treatments are cervical conisation or simple tra-
chelectomy, followed by pelvic lymphadenectomy 
in cases of low-risk patients (tumours less than 2 
cm in size, no lymphovascular invasion and a neg-
ative lymph nodes.3 Results comparing these two 
techniques show some differences in pregnancy 
outcomes however both success rates are accept-
able.2, 4-7

Introduction

Case History

A thirty-year-old nulliparous woman with uter-
ine cervix cancer FIGO stage IB2 underwent 
neoadjuvant chemotherapy. After her routine 
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gynaecological exam at the September of 2017 
gynaecologist took a PAP smear. PAP smear was 
high-grade squamous intraepithelial lesion (H 
SIL) and as examination showed suspicious clini-
cal lesion multifocal gynaecologist did the punch 
biopsy and cervical squamous carcinoma, G2 was 
diagnosed (Figure 1).

Figure 1: Gynaecological exam before neoadjuvant chemother-
apy treatment

Figure 2: T2W sagittal and paraxial magnetic resonance tomo-
grams on cervix (arrow) hyperintensity zone of infiltration on 
anterior part of the cervix, diameter 25x29 mm, stomal invasion 
about 8 mm in depth. Infiltration of parametria was not found 
and cervical ring was without disruption.

The lesion was measured at 30 mm in maximal 
diameter and the proliferation index was not as-
sessed. Magnetic resonance (MR) of the pelvis 
and abdomen that was performed, as well (Fig-
ure 2). Based on the results patient was sent to 
the Gynaecological Oncology Tumour Board at 
the Oncology Institute of the Vojvodina. The stan-
dard operative radical surgery was proposed 
with preservation of the ovaries. A strong desire 
to preserve fertility was expressed by the patient 
and she refused the treatment that could jeop-
ardise fertility, such as radiotherapy.

The patient was informed about neoadjuvant 
chemotherapy treatment as not standard of care, 
that only a few such cases have been reported in 
recent literature and that no randomised trials 
have been conducted among these high-risk pa-
tients that could confirm the benefits of fertility 
preserving treatment in this setting. After coun-
selling the patient about the procedure and algo-
rithm of the treatment she signed the informed 
consent about fertility preserving. Due to lack of 
the experience in laparoscopy and sentinel node 
detection was not initially performed. Howev-
er, the patient insisted on fertility preservation. 

After informing patient about the chemotherapy 
protocol and receiving informed consent, neoad-
juvant chemotherapy (NACT) was administered. 
The performance status was 0. Medical history 
showed no other malignancy.

Chemotherapy protocol
Patient received three cycles in 10-12 day interval 
chemotherapy protocol of cisplatin (75 mg/m2) 
and iphosphamide (1800 mg/m2), in accordance 
with the Prague protocol for squamous carcino-
ma,8 during the October 2017. This protocol was 
chosen because paclitaxel-based regimens for 
cervical cancer are not covered by national health 
insurance in Serbia. A clinical exam along with an 
MR evaluation was performed three weeks after 
the last chemotherapy cycle (Figure 3 and 4).

Due to complete response, the patient had sur-
gery four weeks after the last NACT cycle, 16 No-
vember 2017. A simple trachelectomy followed by 
laparoscopic pelvic lymphadenectomy was per-
formed. The surgery lasted four hours with no in-
tra- or postoperative complications. Total blood 
loss was up to 100 mL. No samples were sent for a 
frozen section examination.

Final pathological findings resulted in only H-SIL, 
no cancer was found. There were no metastases in 
any of the 21 harvested lymph nodes (Figure 5).

The patient was discharged 7 days after oper-
ation. The first follow up was one month after 
operation and showed an adequate length of the 
uterine cervix over 2 cm. After six months the 
first a PAP test showed no intraepithelial lesions 
of malignancy (NILM) and patient had follow up 
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Figure 3: Two weeks after III cycle of neoadjuvant chemother-
apy treatment

Figure 5: Highly dysplastic cervical squamous epithelium after 
neoadjuvant chemotherapy. There is a brisk stromal inflamma-
tory response. No tumour stromal infiltration. Haematoxylin and 
eosin, 100 x.

Figure 4: T2w sagittal and paraxial MR tomograms of small pel-
vis (no pathological findings). Complete therapeutic response 
(arrow) after III cycles of chemotherapy.

exams every two months. A pregnancy was diag-
nosed one year after surgery and a healthy male 
child was delivered via Caesarean section at 38 
gestation week. The pregnancy was followed by 
obstetrician and no needed for cerclage. Patient 
was followed in standard 3-4 months interval af-
ter delivery with gynaecological examination and 
PAP smear. The latest follow up in August 2022, 
56 months, has shown a NILM PAP smear and im-
aging with no evidence of disease.

Good oncologic and reproductive outcomes have 
been published in the last three decades with 
fertility sparring treatment in the early cervical 
cancer setting.2, 7 Various surgical approaches 
have been described, ranging from vaginal and 
open to minimally invasive surgery. Adequate 
oncologic and obstetric outcomes have been re-
ported with all approaches. For low risk, early 
lesions even more conservative treatments plans 
can show promising results.9 There is still a sub-
set of patients with a tumours larger than 2 cm in 
size that have a strong desire to preserve fertility. 
A key goal for gynaecologic oncologists is to trial 
fertility sparring approaches for these patients to 
drive a better balance of oncologic and obstetric 
outcomes.

Many papers have reported a good chemotherapy 
response rate for cervical cancer. NACT not only 
reduces tumour volume, which might lead to less 
challenging surgery, but also lowers lymph node 
positivity. Also, a good response to chemother-
apy leads to disease downstaging which offers 
certain subsets of patients an option for fertility 
sparring treatment.10 Seven patients with large 
FIGO IB – IIA-1 tumours (diameter 30 to 45 mm) 
were presented by Marchiole et al and all patients 
were treated with neoadjuvant chemotherapy 
followed by laparoscopic pelvic lymphadenec-
tomy and vaginal radical trachelectomy (VRT). 
After NACT, all patients were evaluated by clin-
ical examination, colposcopy and MRI. A 50 % 
reduction of tumour volume was shown in 5 of 7 
patients (71 %) and a partial response (40 % vol-
ume reduction) was noted in the remaining two 
cases. All 7 patients underwent VRT. No signs of 
relapse shown in the follow up period with a me-
dian of 22 months (range 5-49 months).11 A large 

Discussion
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Table 1: Neoadjuvant chemotherapy and different techniques of fertility sparing surgery in 
literature

Marchiole et al11

Robova et al12

Maneo et al13

Plante et al14

Palaia et al15

Kobayashi et al16

VRT+PL

ST+PL

Conisation + PL

VRT+PL

ST+PL

Conisation

4/7 (57 %)

9/12* (75 %)

6/6& (100 %)

3/3 (100 %)

1/1 (100 %)

1/1 (100 %)

0/7

3/12

0/6

0/3

0/1

0/1

1/7

7/12

NR

3/3

0/1

1/1

7

15

8

3

1

1

TIP (or TEP 
for Ad Ca)

IP+(Dox 
for Ad Ca)

TIP (or TEP 
for Ad Ca)

TIP

TIP

BOMP

Cervical 
cancer
≥ 2 cm

NACT 
protocol

Optimal patho-
logical response 
(CR+PR1) No (%)

Conservative 
surgery

Recurrences
No

Pregnancy
No

series of 15 patients was published by Robova 
et el which included tumours larger than 2 cm 
treated with NACH followed by vaginal trachelec-
tomy. The Prague protocol was used, 3 cycles of 
cisplatin (75 mg/m2) and iphosphamide (2 g/m2) 
in case of squamous cancer and cisplatin (75 mg/
m2 and doxorubicin (35 mg/m2) in case of adeno-
carcinoma every 10 days. That was followed by 
simple vaginal trachelectomy with laparoscopic 
lymphadenectomy. Complete response was ob-
tained in 5 patients on the final histopathological 
report, while 6 patients had microscopic residual 
disease and 4 had macroscopic residual disease. 
A relapse occurred in the 3 cases with subopti-
mal response, all 3 patients in question were di-
agnosed with adenocarcinoma. A patient affected 
by ovarian relapse died, while two patients pre-
sented with endocervical recurrence but are alive 
without evidence of disease. In terms of obstet-
ric outcomes, there were 7 reported pregnancies 
resulting in 7 children, 2 of which were preterm 
(26 and 35 weeks of gestation).12 Table 1 presents 
thirty cases of patients reported in the literature 
diagnosed with cervical cancer larger than 2 cm 
in size that were treated with NACT followed by 
fertility sparing surgery.

Different approaches in young cervical cancer 
patients were also published. Lanowska et al 
initiated treatment with laparoscopic lymph-
adenectomy and after confirming no lymph node 
metastasis neoadjuvant chemotherapy was ad-
ministered. Sentinel lymph node detection was 
performed in all patients. Neoadjuvant chemo-
therapy was comprised of 2-3 cycles of pacli-
taxel/iphosphamide/cisplatin regimens. That 
was followed by radical vaginal trachelectomy. 

Twenty patients were enrolled with a mean tu-
mour size of 3 cm. Radical vaginal trachelectomy 
was performed in 18 patients. Complete response 
was noted in 9 cases, while chemoradiation was 
recommended in 2 cases due to an insufficient 
response. One relapse was reported in the mean 
follow up of 23 months. In terms of obstetric out-
comes there were 5 patients reported 7 pregnan-
cies. The authors concluded that the approach of 
laparoscopic lymphadenectomy followed NACT 
and RTV in the node negative subset could be 
adequate in terms of oncologic and obstetric out-
comes.17

While NACT followed by surgical treatment is 
performed in some centres, it must be noted that 
there is no standard in terms of chemotherapy 
protocols and surgical approaches are even more 
variable. An acceptable approach with NACT and 
fertility sparring surgery in the setting of bulky 
cervical cancer was identified by these three 
small studies. An oncological safe approach was 
presented by Lanowska et al for patients at high 
risk of lymph node metastasis.17 They used SLN 
detection or complete pelvic lymphadenecto-
my to identify candidates for NACT and fertili-
ty sparring surgery. Developing a sentinel node 
detection procedure, this approach will become 
more acceptable. As mentioned, a further aspect 
that is not standardised is chemotherapy. Most 
protocols are double or triple combinations that 
are based on platinum agents. The paclitaxel/cis-
platin is reported to be the most promising regi-
ment and should be the basis for future studies.  
According to some authors a dose dense NACT in-
terval (12-14 days) has shown a better therapeu-
tic response.12

NACT: neoadjuvant chemotherapy; TIP: cisplatin, iphosphamide, paclitaxel; Ad Ca: adenocarcinoma; 
BOMP: bleomycin, vincristine, methotrexate, cisplatin; VRT: vaginal radical trachelectomy;
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One further important aspect that requires con-
sideration is ovarian function after chemothera-
py. Is an examination of ovarian reserve before 
treatment necessary or is a normal pregnancy 
outcome expected? An expected normal out-
come seems more likely, but further research is 
warranted. At the recent review article by Buda 
et al, authors reviewed a total of 20 articles and 
114 women with IB2 disease, possible candidates 
for NACT prior to FS. In this review they found 
that uterine conservation was achieved only in 
76.7 % of them. An optimal pathological response 
to NACT was achieved in 60.9 % of cases. A TIP 
protocol (cisplatin, iphosphamide and paclitaxel) 
regime was related to the best response. Authors 
notice that suboptimal response to NACT ap-
peared to be an independent negative prognostic 
factor. Besides, up to 9.2 % of patients recurred 
with a median 7.4 months and 4.6 % of patients 
died of disease. In conclusions authors notice that 
NACT prior to FS surgery could be an option, but 
the literature about this issue is still weak and FS 
should be carefully discussed with patients.18

Squamous carcinoma is the most frequent cer-
vical malignancy. However, cervical adenocar-
cinoma has increased incidence in the younger 
woman and is responsible for 20 to 25 % of all 
cervical cancers.19, 20 The histological type of tu-
mour should not influence a decision for surgery 
based on recent clinical recommendations, with 
exceptions of rare histological types such as small 
and neuroendocrine cervical cancer.2 Both squa-
mous cell and cervical adenocarcinoma receive 
the same standard treatment, some research has 
shown that adenocarcinoma has a negative im-
pact on survival in the setting of both early and 
advanced-stage disease.21-23

The diameter of the tumour has been shown as a 
very important prognostic factor, too. Gil-Ibañez 
at al presented a total of 111 patients were includ-
ed, 82 (73.9 %) with tumours < 2 cm and 29 (26.1 
%) with tumours 2–4 cm. Authors concluded that 
the tumour size over 2 cm is the most important 
negative prognostic factor in this multicentre co-
hort of patients with early cervical cancer and 
who underwent fertility spearing surgery in 
Spain.24

Further studies are warranted, both with a larger 
patient census and a longer follow up to validate 
this more conservative approach and to best de-
fine subsets of patients with bulky cervical can-
cer that can have the most benefit from this type 

of treatment. The clinical trial named CONTESA 
hope will answered on some questions. Trial de-
sign is pre-menopausal women diagnosed with 
stage International Federation of Gynaecology 
and Obstetrics (FIGO) IB2, 2–4 cm cervical can-
cer who wish to preserve fertility will receive 
three cycles of platinum/paclitaxel chemothera-
py. Patients with complete/partial response will 
undergo fertility-sparing surgery. Patients will 
be followed for 3 years to monitor outcome. Pa-
tients with suboptimal response (residual lesion 
≥ 2 cm) will receive definitive radical hysterec-
tomy and/or chemoradiation. Authors expected 
complete accrual in 2022 with presentation of 
results by 2025.25

References

1. Covens A, Rosen B, Murphy J, Laframboise S, DePetrillo 
AD, Lickrish G, et al. Changes in the demographics and 
perioperative care of stage IA(2)/ IB(1) cervical cancer 
over the past 16 years. Gynecol Oncol 2001;81(2):133–7.

2. Schneider A, Erdemoglu E, Chiantera V, Reed N, Morice 
P, Rodolakis A, et al. Clinical recommendation radical 
trachelectomy for fertility preservation in patients 
with early- stage cervical cancer. Int J Gynecol Cancer 
2012;22:659 – 66.

3. Rob L, Pluta M, Strnad P, Hrehorcak M, Chmel R, Skapa 
P, et al. A less radical treatment option to the fertili-
ty-sparing radical trachelectomy in patients with stage 
I cervical cancer. Gynecol Oncol 2008;111:116 –20.

4. Mandic A, Novakovic P, Nincic D. Surgical approach-
es towards fertility preservation in young patients 
with early invasive cervical carcinoma. J BUON; 
2009;14:581-6.

5. Novak F. Radical abdominal subcorporeal extirpation 
of the cervix with bilateral pelvic lymph nodes dissec-
tion in cancer in situ of the cervix uteri. Acta Med Iu-
gosl 1952;6:59-71.

6. Dargent D, Brun J, Roy M, Mathevet P. [An operation 
enabling to manage young patients affected by inva-
sive cervical cancer while preserving the fertility po-
tential: the radical trachelectomy]. J Obstet Gynecol 
1994;2:285–92. French.



Mandić et al. Scr Med 2022 Sep;53(3):265-70.

7. Wethington SL, Cibula D, Duska LR, Garrett L, Kim CH, 
Chi DS, et al. An international series on abdominal rad-
ical trachelectomy: 101 patients and 28 pregnancies. 
Int J Gynecol Cancer 2012 Sep;22(7):1251-7.

8. Robova H, Rob L, Halaska MJ, Pluta M, Skapa P, Strnad P, 
et al. High-dose density neoadjuvant chemotherapy in 
bulky IB cervical cancer. Gynecol Onc 2013;128:49–53.

9. Plante M. Evolution in fertility-preserving options for 
early- stage cervical cancer. Radical trachelectomy, 
simple trachelectomy, neoadjuvant chemotherapy. Int 
J Gynecol Cancer 2013;23:982-9.

10. Shirali E, Yarandi F, Behtash N, Hemmatian O. Neoadju-
vant chemotherapy in cervical cancer: a review article. 
J Obstet Gynecol Cancer Res 2018;3(2):87-91.

11. Marchiole P, Tigaud JD, Costantini S, Mammoliti S, 
Buenerd A, Moran E, et al. Neoadjuvant chemotherapy 
and vaginal radical trachelectomy for fertility-sparing 
treatment in women affected by cervical cancer (FIGO 
stage IB-IIA1). Gynecol Oncol 2011 Sep;122(3):484-90.

12. Robova H, Halaska M, Pluta M, Skapa P, Strnad P, Lisy 
J, et al. The role of neoadjuvant chemotherapy and sur-
gery in cervical cancer. Int J Gynecol Cancer 2010;20(11 
Supp l 2):S42 – 6.

13. Maneo A, Chiari S, Bonazzi C, Mangioni C. Neoadjuvant 
chemotherapy and conservative surgery for stage I B1 
cervical cancer . Gynecol Oncol 2008;111(3):438–43.

14. Plante M, Lau S, Brydon L, Swenerton K, LeBlanc R, 
Roy M. Neoadjuvant chemotherapy followed by vaginal 
radical trachelectomy in bulky stage IB1 cervical can-
cer: case report. Gynecol Oncol 2006;101:367–70.

15. Palaia I, Musella A, Loprete E, Achilli C, Perniola G, Pani-
ci PB. Neoadjuvant chemotherapy plus fertility-spar-
ing surgery in locally advanced cervical cancer: case 
report. J Minim Invasive Gynecol 2011;18(1):121–2.

16. Kobayashi Y, Akiyama F, Hasumi K. A case of successful 
pregnancy after treatment of invasive cervical cancer 
with systematic chemotherapy and conisation. Gyne-
col Oncol 2006;100:213-5.

17. Lanowska M, Mangler M, Speiser D, Bockholdt C, 
Schneider A, Kohler C, et al. Radical vaginal trachelec-
tomy after laparoscopic staging and neoadjuvant che-

motherapy in women with early-stage cervical cancer 
over 2 cm. Int J Gynecol Cancer 2014;24:586-93.

18. Buda A, Borghese M, Puppo A, Perotto S, Novelli A, 
Borghi C, et al. Neoadjuvant Chemotherapy Prior 
Fertility-Sparing Surgery in Women with FIGO 2018 
Stage IB2 Cervical Cancer: A Systematic Review. Can-
cers (Basel) 2022 Feb 4;14(3):797. doi: 10.3390/can-
cers14030797. 

19. Young RH, Clement PB. Endocervical adenocarcinoma 
and its variants: their morphology and differential di-
agnosis. Histopathology 2002;41:185-207.

20. Chan PG, Sung HY, Sawaya GF. Changes in cervical 
cancer incidence after three decades of screening 
US women less than 30 years old. Obstet Gynecol 
2003;102:76:5–73.

21. Galic V, Herzog TJ, Lewin SN, Neugut AI, Burke WM, 
Yu-Shiang L, at al. Prognostic significance of adenocar-
cinoma histology in women with cervical cancer. Gyne-
cologic Oncology 2012;125:287–91.

22. Gien LT, Beauchemin MC, Thomas G. Adenocarcinoma: a 
unique cervical cancer. Gynecol Oncol 2010;116:140–6.

23. Zhou J, Chen Y, Xu X, Yan D, Lou H. Postoperative 
clinicopathological factors affecting cervical adeno-
carcinoma: Stages I-IIB. Medicine (Baltimore) 2018 
Jan;97(2):e9323. doi: 10.1097/MD.0000000000009323. 

24. Gil-Ibañez B, Gil-Moreno A, Torné A, Martín Jimenez A, 
Gorostidi M, Zapardiel I, et al, on behalf of Sego Spain-
Gog Cervical Cancer Task Forcé. Tumor size and onco-
logical outcomes in patients with early cervical cancer 
treated by fertility preservation surgery: a multicenter 
retrospective cohort study. Cancers (Basel) 2022 Apr 
23;14(9):2108. doi: 10.3390/cancers14092108.

25. Plante M, van Trommel N, Lheureux S, Oza AM, Wang 
L, Sikorska K, et al. FIGO 2018 stage IB2 (2-4 cm) Cer-
vical cancer treated with Neo-adjuvant chemothera-
py followed by fertility Sparing Surgery (CONTESSA); 
Neo-Adjuvant Chemotherapy and Conservative Sur-
gery in Cervical Cancer to Preserve Fertility (NEO-
CON-F). A PMHC, DGOG, GCIG/CCRN and multicenter 
study. Int J Gynecol Cancer 2019 Jun;29(5):969-75.

270


