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NSRAT versus NSRH in early stage cervical cancer

6.1 ABSTRACT

Objectives

Standard treatment in early-stage cervical cancer is a radical hysterectomy (RH)
with pelvic lymphadenectomy. In women who wish to preserve fertility radical vaginal
trachelectomy has been proposed; however, this is not feasible in larger tumors, and
nerve- sparing surgery is not possible. Nerve-sparing radical abdominal trachelectomy

(NSRAT) overcomes these disadvantages.

Methods

Case-control study of women with early-stage cervical cancer (International Federa-
tion of Gynecology and Obstetrics IA2-1B) submitted to NSRAT from 2000 until 2011.
Women submitted to nerve-sparing RH with early-stage cervical cancer were included as

control subjects.

Results

Twenty-eight patients and 77 control subjects were included. Neoadjuvant chemother-
apy was administered in 3 women before NSRAT because the linear extension was, or ex-
ceeded 40 mm.Localrecurrenceratewas 3.6%(95% confidence interval [Cl],0.00-10.6) in
the NSRAT group compared with 7.8% (95% ClI, 1.7-13.9) in the control group (P = 0.44).
No significant difference was found between both groups regarding disease-free
survival and survival. The overall pregnancy rate was 52.9% (95% Cl, 28.7%-77.2%).
The mean follow-up was 47.3 months (range, 6-122 months) for NSRAT and 51.8 months
(11-129.6 months) for nerve-sparing RH.

Conclusions

Nerve-sparing radical abdominal trachelectomy seems safe and effective in women
with early-stage cervical cancer who wish to preserve fertility. Respectivewomen should
be informed about this treatment option, especially if the tumor is too large for radical

vaginal trachelectomy.
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Chapter 6

6.2 OBJECTIVES

At the time of our study, radical hysterectomy (RH) with pelvic lymphadenectomy was
the treatment of choice in early-stage (International Federation of Gynecology and Ob-
stetrics [FIGO] IA2-IB) cervical cancer. Radical hysterectomy is well known to have ad-
verse effects such as bowel, bladder, and sexual functional impairment. ' Damage to
the autonomic nerves in the pelvis may be one of the leading causes of these com-
plaints. * Therefore, nerve-sparing modifications have been developed. > Nerve-spar-
ing RH(NSRH) has been proven feasible and is safe in the treatment of early- stage cervi-
cal cancer, with an equal prognosis compared with RH. 7-?

In patients who wish to preserve their fertility, radical vaginal trachelectomy (RVT), in
combination with (laparoscopic) pelvic lymphadenectomy has been presented as a ther-
apeutic option in early stage cervical cancer. " However, the previously mentioned
nerve-sparing techniques cannot be used in the vaginal approach. Moreover, the vaginal
route is not suitable for larger tumors because the narrow operating field does not per-
mit a really radical resection of the parametrium. Usually 20 mm is considered to be
the maximum linear extension for women to be eligible for RVT. 7 To overcome these
disadvantages of RVT, some advocate abdominal radical trachelectomy. ' '3 Moreover,
it has been shown that it is feasible indeed to selectively preserve the autonomic pelvic
nerves during abdominal or laparoscopic trachelectomy. %5 We have transferred our
experience with NSRH to the radical trachelectomy and perform a nerve-sparing radical
abdominal trachelectomy (NSRAT) in women with early-stage cervical cancer who wish
to preserve their fertility.

In this article, we present the results of a case-control study on NSRAT. Apart from the
technique, which is presented in detail, the clinical outcomes of NSRAT were com-
pared with a cohort of women in whom NSRH was performed during the same peri-

od. In addition, obstetric outcomes ofthewomenwhounderwent NSRAT are presented.
6.3 MATERIALS AND METHODS

Our department keeps a database in which patient characteristics, tumor characteris-
tics, therapy, and follow-up of all women who are treated for cervical cancer in our re-
ferral center for gynecologic oncology are collected prospectively. From this database,
all cases of women in whom NSRAT was performed were collected. We changed from
vaginal radical trachelectomy to NSRAT on January 1, 2000. Nerve-sparing radical ab-
dominal trachelectomy was offered to women with early-stage disease (FIGO 1A2, IB)
and a strong wish to preserve their fertility, regardless of histological subtype. Pelvic mag-
netic resonance imaging was performed routinely to prevent underestimation of tumor

dimensions. Whenever gynecologic examination or pelvic magnetic resonance imaging
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NSRAT versus NSRH in early stage cervical cancer

was suggestive for extra cervical spread or linear extension of or more than 40 mm, ne-
oadjuvant chemotherapy (weekly paclitaxel 70 mg/m? and cisplatinum 70 mg/m?, 6 cycles
in total, no chemotherapy in week 4) was administered. '*'® The control group consisted
of women who underwent NSRH because of early-stage cervical cancer (FIGO stage I1A2
and IB) shortly before or after each respective case and who did not have an indication for
postoperative adjuvant (chemo)radiation therapy. Our protocol for adjuvant radiation ther-
apy is according to the Gynecologic Oncology Group criteria. ' For each case, we aimed
to include 3 control subjects to increase the sample size and statistical power of our study.
With this sample size, we would be able to detect a 10% difference in local recurrence (2-
side significance 0.05, power 70%). Women in the control cohort were not matched apart
from any need for radiation. The interval around each case to select control subjects was 9
months. Patient, tumor, and surgical characteristics and follow-up data of both control sub-
jects and patients were obtained from the aforementioned database. Women who were
included were treated between January 1, 2000, and February 1, 2011. Follow-up was
obtained until August 1, 2011.

Our surgical procedure for NSRH has evolved over time: from 2000 until 2006, we used the
"Leiden NSRH technique.” > From 2006 onward, all nerve-sparing radical hysterectomies were
performed according to Swift procedure. 2 The nerve-sparing procedure in abdominal
radical trachelectomy has evolved accordingly. Tables 1a and 1b 2! describe both surgical
procedures for NSRAT in detail. In case of lymph node metastasis, the procedure was aban-
doned, and women were excluded and scheduled for concomitant chemotherapy and ra-
diation therapy. Two experienced gynecologic oncologists performed all surgeries. Antibi-
otic prophylaxis was administered during surgery (cefazolin 1000 mg/metronidazole 500
mg). After NSRAT, antibiotics (metronidazole 500 mg intravenously and cefuroxime 750 mg
intravenously both tds) were continued for 7 days or as long as the uterine catheter was left
in place. The uterine catheter was routinely removed 7 days after surgery. A suprapubic cath-
eter was inserted in most women at the end of the procedure, and bladder training was
started 5 days after surgery. The bladder catheter was removed whenever the postvoiding
volume was less than 50 mL twice (consecutively). Patients were submitted to the same fol-
low-up regimen except for the fact that after NSRAT cytological examination was performed
of the neocervix at each follow-up visit. Women were encouraged to prevent pregnancy

until at least 6 months after surgery.
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Chapter 6

Table 1a. The author’s surgical procedure for NSRAT until 2006 (according to the Leiden NSRH
technique)

Crucial Surgical Steps in the NSRAT According to the Leiden NSRH (Until 2006) ®

1 Midline or Maylard's incision

2 Complete pelvic lymphadenectomy (removal of the common and external iliac nodes and
lymphatic tissue in the obturator loge above the obturator nerve (Level 2 pelvic lymph node
dissection according to Querleu and Morrow?")

Frozen section of representative portion from each section
Opening of the bladder peritoneum and dissection of the bladder from the cervix and vagina

4 Opening of the peritoneum of the pouch of Douglas and blunt and sharp development of
the prerectal space

5 Dissection of the ureter from the medial leaf of the peritoneum

6 Separation of the uterosacral ligaments (bluntly) and clamping, cutting, and ligating the me-
dial part. Because the hypogastric nerves run in the lateral part of the uterosacral ligament,
the hypogastric nerves are spared

7 lIdentification of the uterine artery at its origin from the superior vesical artery, dissection of
the uterine artery from the parametrium until its diversion in an ascending and descending
branch close to the uterus at the level of the isthmus

8 Dissection of the ureter through its passage in the ureterchannel until its entrance in the
bladder

9 Dissection of the parametrium from the internal iliac artery medially using the deep uterine
vein as posterior border, flipping it over the ureter and saving the uterine artery and its as-
cending branch.

10 Cleavage of the uterus at the level of the isthmus just distally of the entry of the ascending
branch of the uterine artery, a sample is taken from the uterine side of the dissection plane
for frozen section

11 Dissection of the paracolpium until 2 cm vaginal margin can be obtained

12 Clamping of the vaginal vault and cutting the vagina below these clamps. The cervix with dis-
tal vagina, parametrium and medial parts of the utero-sacral ligaments can now be removed

13 Cerclage in the neo-cervix, placement of uterine catheter

14 Attachment of the neo-cervix to the vagina using interrupted absorbable stitches, usually the
vagina needs to be closed partially before attaching the neo-cervix to the vaginal opening in

order to match the diameter of the 2
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NSRAT versus NSRH in early stage cervical cancer

Table 1b. The author’s surgical procedure for NSRAT from 2006 onward (parallel to the Swift
procedure for NSRH)

Crucial Surgical Steps in the NSRAT According to the Swift Procedure (2006 onward)

1 Midline or Maylard's incision

2 Complete pelvic lymphadenectomy (removal of the common and external iliac nodes and

lymphatic tissue in the obturator loge above the obturator nerve (Level 2 pelvic lymph node

dissection according to Querleu and Morrow?")

3 Opening of the bladder peritoneum and dissection of the bladder from the cervix and vagina

4 Opening of the peritoneum of the pouch of Douglas and blunt and sharp development of

the prerectal space

5 Dissection of the hypogastric nerves from the medial leaf of the peritoneum posterior the

ureter

6 Dissection of the ureter from the medial leaf of the peritoneum

7 Ligasure clamping and cutting the peritoneal flap medially attached to the rectum (posterior

part of the cervical morphogenetic unit) at the level of halfway the circumference of the rec-

tum. Ligasure clamping and cutting of the uterosacral ligaments lateralizing the ureter and

the hypogastric plexus

8 Separation of the mesometrium (also called the parametrium: the fatty tissue around the

uterine vessels) and the mesenterium of the bladder. The mesenterium of the bladder con-

sists of the inferior vesical vessels, lymphatic vessels, fatty tissue and the distal branches of

the inferior hypogastric plexus (branches to ureter, bladder, vagina and clitoris)

9 Identification of the uterine artery at its origin from the superior vesical artery, dissection of

the uterine artery from the parametrium until its diversion in an ascending and descending

branch close to the uterus at the level of the isthmus

10 Dissection of the ureter through its passage in the ureterchannel until its entrance in the

bladder

11 Dissection and resection of the mesometrium from the internal iliac artery medially using

the deep uterine vein as posterior border, saving the uterine artery and its ascending branch

12 Cleavage of the uterus at the level of the isthmus just distally of the entry of the ascending

branch of the uterine artery, a sample is taken from the uterine side of the dissection plane

for frozen section

13 Dissection of the paracolpium until 2-cm vaginal margin can be obtained

14 Clamping of the vaginal vault with Burkey clamps, cutting the vagina below these clamps.

The cervix with vaginal margin, mesometrium wings and long-tailed sacro-uterine ligaments

can now be removed

15 Cerclage in the neo-cervix, placement of uterine catheter

14 Attachment of the neo-cervix to the vagina using interrupted absorbable stitches; usually the

vagina needs to be closed partially before attaching the neo-cervix to the vaginal opening in

order to match the diameter of the 2
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Data from our database were automatically converted into SPSS (Statistical Package for the
Social Sciences 17.0; SPSS Inc, Chicago, IL). Data on pregnancies after NSRAT were add-
ed to this SPSS file. Patients and control subjects were compared concerning tumor char-
acteristics, operative data, and postoperative data using either the x 2 test or Fisher exact
test, whichever was more appropriate (categorical data) or Student t test (continuous data).
Apart from 2- and 5-year recurrence-free survival and overall survival, local recurrence-only
rates were calculated. Local recurrence was defined as recurrence located at the ostium (“ne-
ocervix") of the uterus (NSRAT cohort) or vaginal vault (NSRH cohort). Kaplan-Meier curves
were constructed, andthe log-rank test used to compare survival curves. The recurrence-
free survival was defined as the time in months from the date of surgery to diagnosis of
recurrence or last follow-up, and overall survival was defined as the survival from the date of
surgery until death or last follow-up. Patients were censored in the survival analysis when-
ever follow-up ended without the occurrence of death. Statistical significance was assumed
whenever P < 0.05. Analyses were not performed on intention-to-treat- basis; women in
whom fertility-preserving surgery could not be completed were not included in this study.
According to local guidelines, it was not necessary to apply for approval by the local ethical

committee.

6.4 RESULTS

A total of 28 women (cases) were treated by NSRAT between January 1, 2000, and
February 1, 2011, and 77 control subjects were selected. Because of lack of eligible
women, it was not possible to include 3 control subjects for each case. The mean fol-
low-up was 47.3 months (range, 6-122 months) and 51.8 months (range, 11.0-129.6
months), respectively. The mean age was 31.2 years (range, 21-37 years) for the cases and
44.2 years (range, 32-73 years) for the control group. Patient and tumor characteristics
are presented in Table 2. As expected, women treated with NSRAT were significantly
younger (P < 0.05). With respect to the known prognostic factors (histological subtype,
infiltration depth, presence of lymph-vascular space invasion, and linear extension)
there was no significant difference between patients and control subjects (Table 2). The
reported tumor characteristics are based on the surgical specimen. Three patients received
neoadjuvant chemotherapy before the NSRAT because of tumorsize of orgreaterthan40
mm.Surgical dataare presentedin Table 2. Apartfrom length of surgery (median duration,
255vs210 minutes, P < 0.01), there were no significantdifferences between both groups.
None of the women in both the NSRAT and the NSRH cohorts needed adjuvanttreatment
aftersurgery; hence, all women had negative node status, negative vaginal margins, and
no parametrial invasion because each of this features would necessitate adjuvant treat-
ment. Overall recurrence rates were 7.4% (95% confidence interval [Cl], 0.00%-16.9%) and
14.3% (95% Cl, 6.3%-22.3%) for NSRAT and NSRH, respectively (P = 0.45). Median follow-up
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Chapter 6

for these patients with recurrence was as follows: 68.5 months (range, 15-122 months) for
NSRAT and 77.5 months (range, 37.1-129.6 months) for NSRH. Local recurrence-only rates
were 3.6% (95% Cl, 0.00%-10.6%) and 7.8% (95% Cl, 1.7%-13.9%) (P = 0.91). None of the
women who received neoadjuvant chemotherapy before NSRAT had recurrent disease.
Survival data are presented in Table 3. Figure 1 displays the Kaplan-Meier curve of 2 years
disease-free survival (P = 0.19, log rank). Among the 28 women in the NSRAT group, 2 wom-
en had recurrent disease. One of these is alive and in complete remission after chemo-
radiation (recurrence after 50 months); the other woman died of disease after 15 months
(recurrence after 11 months). Both patients were compliant with our follow-up protocol and
were submitted at least every 4 to 6 months to gynecologic physical examination. In the
control group, 11 of 77 women had recurrent disease, of whom 2 women died of disease
(after 13.7 and 28.2 months, respectively). Site of recurrence is detailed in Table 3. Details
on the 2 patients treated with NSRAT with recurrent disease are listed in Table 4.

Nerve sparing was successful in the vast majority of women: at least 1-sided in 89.3% and
96.1% (in NSRAT and NSRH, respectively). All failures were due to the inability to identify the
hypogastric nerve. There were a few postoperative complications (NSRAT, NSRH): voiding
problems: 3.6% (urgency)and 18.2% (urgency, cystitis, stress-incontinence); defecation prob-
lems (10.7%): 11.7% (constipation in allwomen); and sexual dysfunction (3.6%; 1.3% dyspare-
unia in all women). Moreover, there were 2 cases of deep vein thrombosisin the control group
(2.6%), whereas the incidence rates of lymph edema were 3.6% and 14.3% after NSRAT and
NSRH, respectively. The maximum length of suprapubic catheterization was 7 days (n =1
NSRAT and n = 4 NSRH); in all other women, the suprapubic catheter was removed on day
5. Of the 26 women in the NSRAT group without recurrent disease, only 17 (65.4%; 95% Cl,
46.7%-84.0%) tried to conceive. Two of the 3 women who had neoadjuvant chemotherapy
successfully conceived. Details on the patients treated with neoadjuvant chemotherapy are
listed in Table 5. The overall pregnancy rate showedto be 52.9% (95% Cl, 28.7%-77.2%) of
those women aiming to get pregnant. There were 12 spontaneous pregnancies in 7
patients and 2 in vitro fertilization pregnancies in 2 patients. There were no fetal losses
and no premature deliveries. All deliveries were after 37 weeks of pregnancy and by
cesarean section. Four patients (24%; 95% Cl, 3.0%-44.0%) are in the course of in vitro
fertilization, one of these as a result of male infertility. The remaining 4 patients aiming to
conceive are either awaiting spontaneous pregnancy or in the course of analyzing sub-
fertility. Two women were pregnant at the time of NSRAT surgery, 7 and 12 2/7 weeks'
gestation, both resulting in a spontaneous miscarriage at, respectively, ? 1/7 and 13 5/7

weeks' gestation.
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Table 3. Recurrence and survival of NSRAT versus NSRH

NSRAT (Patients),
n= 28

NSRH (Control P
Subjects), n = 77

Follow-up, mean (range) [SE], mo

Total recurrence , n (%, 95% Cl))

Local recurrence only, n (%
Y

Time to recurrence, (mean) [SE], mo

Site of recurrence (n)
Neocervix / vaginal vault
Vaginal vault + bladder
Pelvic side wall
Para-aortic nodes
Bowel / abdominal wall

Survival, % [n/n] (95% Cl)
2y
Sy

Disease-free survival, % [n/n] (95% Cl)

2y
Sy

47.3(6.2-122.1)[5.6]
2(7.4,0.00-16.9)

51.8(11.0-129.6)[2.9] 0.45

11(14.3,6.3-22.3) 0.35

1(3.6,0.00-10.6) 6(7.8,1.7-13.9) 0.44
30.7 [19.5] 19.2[17.6] 0.58
0.29

1 5

0 1

1 0

0 2

0 3
95% [19/20](85-100%) 98% (63/64)(95-100%) 0.38
90% [9/10](71-100%) 87 % (20/23)(73-100%) 0.81
95 % [19/20](77-100%) 85 % [54/64](75-93%) 0.22
80 % [8/10](47-99%)  85%[17/20](69-100%) 0.78

Table 4. Details on recurrences of the 2 out of 28 patients with recurrent disease after NSRAT

Case A B

Linear extension, mm 7 20
Infiltration depth, mm 4 12
Surgical margin isthmus, mm 14 25
Number of nodes removed at NSRAT 16 12

LVSI Yes Yes
Histology Squamous Squamous
Neo-adjuvant chemotherapy No No

Time to recurrence, mo 11 50
Location lliac lymphnodes (right side) ~ Neocervix

Therapy for recurrence

Status at end of follow-up
(August 112011)

Total follow-up (months)

Chemoradiation

Died of disease 4 months

after diagnosis of recurrence

15

Abdominal hysterec-
tomy with adjuvant
radiation therapy

Alive with pulmonary,
mediastinal, para-aortal

and iliacal metastasis
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Table 5. Details on patients who received Neo-adjuvant chemotherapy (NACT)

Case A B C
Pre-NACT linear extension (mm) 40 40 42

Post- NACT histological linear extension (mm) 5 6 14

Post- NACT histological infiltration depth (mm) 3 4 5

Number of nodes removed at NSRAT 17 18 21

LVSI No Yes Yes
Histology Squamous Squamous Squamous
Follow up (months) 63.9 23.5 6.2
Recurrence No No No

Pregnancy-outcome

2 Term deliveries

1 Term delivery No attempt

NSRAT: nerve sparing radical abdominal trachelectomy

LVSI: lymph-vascular space invasion

Cum Survival

2 years disease free survival

107  “swe,
e et
0,81
0,641
0,41
0,21
p = 0.19 (log-rank)

0,0

T T T T T T

00 5,00 10,00 15,00 20,00 25,00

Time (months)

Figure 1. 2 years disease free survival curve

NSRAT: nerve sparing radical abdominal trachelectomy

NSRH: nerve sparing radical hysterectomy

132
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NSRAT versus NSRH in early stage cervical cancer

6.5 DISCUSSION

Our case-control study shows that NSRAT appears safe and effective with regard to fer-
tility preservation in women with early-stage cervical cancer. Local recurrence rate and
overall survival and disease-free survival do not differ significantly after NSRAT and
NSRH in our cohorts (Table 3). Moreover, site of recurrence does not differ between
both groups. The non-statistically significant difference in overall recurrence rate (7.4%
and 14.3% after NSRAT and NSRH, respectively) is, however, remarkable and may be
due to selection, although the number of high-risk patients did not differ significantly
between both cohorts. Our data implicate that, although numbers are small, NSRAT is
safe in women with early-stage cervical cancer who wish to preserve fertility. Pregnan-
cy rate is as high as 53% (95% Cl, 28.7%-77.2%), indicating that NSRAT is effective in
preserving fertility. Literature on abdominal trachelectomy is scarce, but our survival
rates and pregnancy rates seem to be similar to those reported by others. 12132223 A
recent literature review by Pareja et al. ?* looking at surgical, oncological, and obstetrical
outcomes shows that abdominal radical trachelectomy is a safe option for patients with
early-stage cervical cancer.

Other recent studies have shown results of surgical treatment for early-stage cervical
cancer by RVT in combination with pelvic lymphadenectomy with regard to fertility pres-
ervation. 1°2? These reports show that RVTis performed mostly in small cancers. For ex-
ample, in the large series on VRT recently published by Speiser et al 7, the median tumor
size is microscopic, whereas in our series the median tumor size at histological examina-
tion after surgery is 13.5 mm (mean, 17.3; range, 0.1-38 mm; Table 2). Because parame-
trial involvement is extremely rare in tumors less than 20 mm, especially in the absence
of lymphovascular space infiltration (LVSI), one can argue whether these patients need a
parametrectomy at all. 2827 In women with small tumors (i.e., <20 mm), an excisional cone
or simple trachelectomy with pelvic lymphadenectomy has shown excellent survival and
low recurrence rates, although the median follow-up was only 16 months. 233" These
data indicate that we may end up performing excisional cones in the low-risk patients
(small tumor < 20 mm in diameter without LVSI) and NSRAT in the higher-risk patients
(larger tumors, with LVSI) with early- stage cervical cancer who wish to preserve fertility.
Because of small numbers, we could not differentiate the risk of recurrence for high-
and low-risk women. As mentioned above, there is much debate about the need
for parametrial resection and whether parametrial resection is in the detection of local
spread or nodal spread. In this respect, it is important to compare the presence of nodes
in the parametrium after (type 2) RVT and conventional RH: 8% versus greater than 90%
of specimen. 2432 Hence, if nodal spread is considered an issue, RVT may leave a sig-
nificant percentage of nodes undetected, especially if sentinel node detection is not

performed.
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Apartfromtumorsize,anotherimportantreasonto prefer the abdominal approach above
the vaginal route to perform a trachelectomy is the possibility of selectively sparing the
autonomic nervesinthe pelvis, asthisistechnically not possible in vaginal trachelectomy.
Although there are, to our knowledge, no data on autonomic nerve damage after radical
trachelectomy, thereisabundantevidencethatthe pelvicautonomicnervesare damaged
duringRH. 3° Thisdamage isthoughtto be the leading cause of the well-known long-term
bladder, bowel, and sexual morbidity after conventional radical hysterectomy. 2 Because
there is solid evidence that nerve-sparing surgery reduces these complications, '3 3%
3 it seems more than logic to adopt nerve-sparing surgery in radical trachelectomy,
especially because nerve- sparing surgery is considered safe and feasible in early-stage
cervical cancer. 73> Nerve-sparing was successful in the vast majority of both our patients
and control subjects (89.3% and 96.1%, respectively). However, from the analysis of the
dysfunctions, possibly due to nerve damage, it can be concluded that failed nerve-spar-
ing surgery does not inevitably lead to dysfunction, nor will nerve-sparing surgery ful-
ly prevent dysfunctions. Clearly, autonomic function does not mimic autonomic nerve
damage as suggested in our recent longitudinal in-depth analysis of bladder, bowel,
and sexual function after conventional RH and NSRH. 2

The main risk factors for recurrence of cervical cancer are tumor size more than 20 mm,
stromal invasion of more than 10 mm, and presence of LVSL." Our cases were treated
with neoadjuvant chemotherapy if tumors were 40 mm or more in their largest di-
ameter on histological examination. Others have proposed neoadjuvant chemother-
apy for bulky cervical cancers in women who wish to preserve fertility as well: it is sug-
gested to decrease the number of positive nodes, and it reduces tumor volume before
surgery, permitting less radical and hence more successful fertility-preserving surgical
techniques. o Although not much has been published about the use of neoadjuvant
chemotherapy in fertility preservation, the data on its use in cervical cancer are abun-
dant, and this protocol is considered safe and effective. 3 Although small, our series
adds data to support the use of neoadjuvantchemotherapymainlybecauseitdoesnot
hamper fertility preservation. As the aim of the radical trachelectomy is to preserve fer-
tility, it is also important to consider the condition and functionality of the uterus after
surgery with regard to possible pregnancies. Because of cervical incompetence (both
mechanical and with regard to prevention of infection), second-trimester abortion and
premature delivery are the main concerns after trachelectomy.?? Because the uterine ar-
teries are ligated in conventional trachelectomy, the blood supply to the uterine corpus
may be reduced. Collateral circulation from the utero-ovarian ligaments is considered
to keep the uterine tissue viable, but it is thought to provide reduced blood supply
to the corpus leading to decreased fertility, less placental function, and consequently
probably a higher risk of premature rupture of membranes and premature labour.*® As

described in detail, our technique allows specific sparing of the ascending branch of the
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uterine artery, resulting in better blood supply to the uterine corpus during pregnancy.
This uterine artery-sparing technique is used by others as well.' In our opinion, the fact
that none of our cases had either second-trimester abortion or growth retardation may
have been in relation to the sparing of the ascending branches of the uterine artery.
In this study, two experienced gynecologic oncologists have performed all surgeries.
We have collected 28 casesfor NSRATina period ofalittle more than 10years.Incorporat-
ing our technique into one’s clinic armamentarium needs consideration of the learning
curve and experience, which are needed for achieving good results. Moreover, with
the interpretation of our results, we have to take the small sample size and observation-
al design of our study into account. Both may have led to bias. For example, women
with non-favorable characteristics may have been counseled to non-fertility-preserv-
ing treatment. Moreover, we had to include a lower-than-intended number of control
subjects. Although post hoc comparison of both groups does not show any differences
with regard to the well-known risk factors for local recurrence, and data were collected
prospectively, the previously mentioned methodological weaknesses need to be taken
into account and incorporated into counseling respective women.

This study demonstrates that NSRAT results in recurrence and survival rates that do
not differ from those after conventional treatment (NSRH) in women with early-stage
cervical cancer. The overall pregnancy rate after NSRAT was 53%. There was no fetal
loss or premature delivery in our series. In our opinion, NSRAT is feasible and safe and
should be offered to women with early-stage cervical cancer who wantto preserve their
fertility. In women with larger tumors, neoadjuvant chemotherapy can be administered
to downstage the tumor and allow for fertility-sparing surgery. In both situations, we
have to bear in mind that the level of evidence of our study is moderate. That is why
treating gynecologic-oncologists are obliged to give full and detailed information, and

both counseling and treatment should be centralized to gain and maintain experience.

135



Chapter 6

6.6 REFERENCES

136

Bergmark K, Avall-Lundqvist E, Dickman PW, Henningsohn L, Steineck G. Lymphedema and
bladder-emptying difficulties after radical hysterectomy for early cervical cancer and among
population controls. Int J Gynecol Cancer. 2006;16(3):1130-9.

Pieterse QD, Maas CP, ter Kuile MM, Lowik M, van Eijkeren MA, Trimbos JB, et al. An
observational longitudinal study to evaluate miction, defecation, and sexual function after
radical hysterectomy with pelvic lymphadenectomy for early-stage cervical cancer. Int J
Gynecol Cancer. 2006;16(3):1119-29.

Bergmark K, Avall-Lundqvist E, Dickman PW, Henningsohn L, Steineck G. Vaginal changes and
sexuality in women with a history of cervical cancer. The New England journal of medicine.
1999;340(18):1383-9.

Maas CP, Trimbos JB, DeRuiter MC, van de Velde CJ, Kenter GG. Nerve sparing radical
hysterectomy: latest developments and historical perspective. Critical reviews in oncology/
hematology. 2003;48(3):271-9.

Trimbos JB, Maas CP, Deruiter MC, Peters AA, Kenter GG. A nerve-sparing radical hysterectomy:
guidelines and feasibility in Western patients. Int J Gynecol Cancer. 2001;11(3):180-6.

Trimbos JB, Maas CP, Deruiter MC, Kenter GG. [Nerve sparing radical hysterectomy in the case
of cervical cancer]. Nederlands tijdschrift voor geneeskunde. 2003;147(28):1344-7.

Rob L, Halaska M, Robova H. Nerve-sparing and individually tailored surgery for cervical
cancer. The lancet oncology. 2010;11(3):292-301.

Raspagliesi F, Ditto A, Fontanelli R, Solima E, Hanozet F, Zanaboni F, et al. Nerve-sparing
radical hysterectomy: a surgical technique for preserving the autonomic hypogastric nerve.
Gynecologic oncology. 2004;93(2):307-14.

de Kroon CD, Gaarenstroom KN, van Poelgeest MI, Peters AA, Trimbos JB. Nerve sparing in
radical surgery for early-stage cervical cancer: yes we should! Int J Gynecol Cancer.2010;20(11
Suppl 2):539-41.

Plante M, Gregoire J, Renaud MC, Roy M. The vaginal radical trachelectomy: an update of a
series of 125 cases and 106 pregnancies. Gynecologic oncology. 2011;121(2):290-7.

. Diaz JP, Sonoda Y, Leitao MM, Zivanovic O, Brown CL, Chi DS, et al. Oncologic outcome of

fertility-sparing radical trachelectomy versus radical hysterectomy for stage IB1 cervical

carcinoma. Gynecologic oncology. 2008;111(2):255-60.

Abu-Rustum NR, Sonoda Y, Black D, Levine DA, Chi DS, Barakat RR. Fertility-sparing radical
abdominal trachelectomy for cervical carcinoma: technique and review of the literature.
Gynecologic oncology. 2006;103(3):807-13.



NSRAT versus NSRH in early stage cervical cancer

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Cibula D, Velechovska P, Slama J, Fischerova D, Pinkavova |, Pavlista D, et al. Late morbidity

following nerve-sparing radical hysterectomy. Gynecologic oncology. 2010;116(3):506-11.

Hong DG, Lee YS, Park NY, Chong GO, Park IS, Cho YL. Robotic uterine artery preservation
and nerve-sparing radical trachelectomy with bilateral pelvic lymphadenectomy in early-stage
cervical cancer. Int J Gynecol Cancer. 2011;21(2):391-6.

Martin A, Torrent A. Laparoscopic nerve-sparing radical trachelectomy: surgical technique and

outcome. Journal of minimally invasive gynecology. 2010;17(1):37-41.

Li J, Wang LJ, Zhang BZ, Peng YP, Lin ZQ. Neoadjuvant chemotherapy with paclitaxel plus
platinum for invasive cervical cancer in pregnancy: two case report and literature review.
Archives of gynecology and obstetrics. 2011;284(3):779-83.

de Jongh FE, de Wit R, Verweij J, Sparreboom A, van den Bent MJ, Stoter G, et al. Dose-
dense cisplatin/paclitaxel. a well-tolerated and highly effective chemotherapeutic regimen in
patients with advanced ovarian cancer. Eur J Cancer. 2002;38(15):2005-13.

Benedetti-Panici P, Greggi S, Colombo A, Amoroso M, Smaniotto D, Giannarelli D, et al.
Neoadjuvant chemotherapy and radical surgery versus exclusive radiotherapy in locally
advanced squamous cell cervical cancer: results from the Italian multicenter randomized
study. J Clin Oncol. 2002;20(1):179-88.

Delgado G, Bundy B, Zaino R, Sevin BU, Creasman WT, Major F. Prospective surgical-
pathological study of disease-free interval in patients with stage IB squamous cell carcinoma

of the cervix: a Gynecologic Oncology Group study. Gynecologic oncology. 1990;38(3):352-7.

Trimbos JB, van den Tillaart SA, Maas CP, Peters AA, Gaarenstroom KN, deRuiter MC, et al.
The Swift operation: a modification of the Leiden nerve-sparing radical hysterectomy. Gynecol
Surgery. 2008;5:193-8.

Querleu D, Morrow CP. Classification of radical hysterectomy. Lancet Oncol. 2008;9(3):297-
303.

Nishio H, Fujii T, Kameyama K, Susumu N, Nakamura M, Iwata T, et al. Abdominal radical
trachelectomy as a fertility-sparing procedure in women with early-stage cervical cancer in a

series of 61 women. Gynecologic oncology. 2009;115(1):51-5.

Bernardini M, Barrett J, Seaward G, Covens A. Pregnancy outcomes in patients after radical

trachelectomy. American journal of obstetrics and gynecology. 2003;189(5):1378-82.

Pareja R, Rendon GJ, Sanz-Lomana CM, Monzon O, Ramirez PT. Surgical, oncological, and
obstetrical outcomes after abdominal radical trachelectomy - a systematic literature review.
Gynecologic oncology. 2013;131(1):77-82.

Beiner ME, Hauspy J, Rosen B, Murphy J, Laframboise S, Nofech-Mozes S, et al. Radical vaginal
trachelectomy vs. radical hysterectomy for small early stage cervical cancer: a matched case-

control study. Gynecologic oncology. 2008;110(2):168-71.



Chapter 6

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

138

Lanowska M, Morawietz L, Sikora A, Raber G, Mangler M, Speiser D, et al. Prevalence of lymph
nodes in the parametrium of radical vaginal trachelectomy (RVT) specimen. Gynecologic
oncology. 2011;121(2):298-302.

Speiser D, Mangler M, Kohler C, Hasenbein K, Hertel H, Chiantera V, et al. Fertility Outcome
After Radical Vaginal Trachelectomy: A Prospective Study of 212 Patients. Int J Gynecol Cancer.
2011.

Fagotti A, Gagliardi ML, Moruzzi C, Carone V, Scambia G, Fanfani F. Excisional cone as fertility-
sparing treatment in early-stage cervical cancer. Fertility and sterility. 2011;95(3):1109-12.

Covens A, Rosen B, Murphy J, Laframboise S, DePetrillo AD, Lickrish G, et al. How important
is removal of the parametrium at surgery for carcinoma of the cervix? Gynecologic oncology.
2002;84(1):145-9.

Rob L, Pluta M, Skapa P, Robova H. Advances in fertility-sparing surgery for cervical cancer.
Expert review of anticancer therapy. 2010;10(7):1101-14.

Maneo A, Sideri M, Scambia G, Boveri S, Dell'anna T, Villa M, et al. Simple conization and
lymphadenectomy for the conservative treatment of stage IB1 cervical cancer. An [talian

experience. Gynecologic oncology.

Maas CP, Kenter GG, Trimbos JB, Deruiter MC. Anatomical basis for nerve-sparing radical
hysterectomy: immunohistochemical study of the pelvic autonomic nerves. Acta obstetricia et
gynecologica Scandinavica. 2005;84(9):868-74.

Pieterse QD, Ter Kuile MM, Deruiter MC, Trimbos JB, Kenter GG, Maas CP. Vaginal blood flow
after radical hysterectomy with and without nerve sparing. A preliminary report. Int J Gynecol
Cancer. 2008;18(3):576-83.

Soderini A.Is the nerve sparing (NS) a new standard in radical hysterectomy (NSRH) for cervical
cancer (CC)? International Gynecological Cancer Society 12th Biennial Meeting, Bangkok,
Thailand; 25 October 2008.

van den Tillaart SA, Kenter GG, Peters AA, Dekker FW, Gaarenstroom KN, Fleuren GJ, et al.
Nerve-sparing radical hysterectomy: local recurrence rate, feasibility, and safety in cervical
cancer patients stage IA to llA. Int J Gynecol Cancer. 2009;19(1):39-45.

Neoadjuvant Chemotherapy for Cervical Cancer Meta analysis Collaboration. Neoadjuvant
chemotherapy for locally advanced cervical cancer: a systematic review and meta-analysis of
individual patient data from 21 randomised trials. Eur J Cancer. 2003;39(17):2470-86.

Plante M, Lau S, Brydon L, Swenerton K, LeBlanc R, Roy M. Neoadjuvant chemotherapy
followed by vaginal radical trachelectomy in bulky stage IB1 cervical cancer: case report.
Gynecologic oncology. 2006;101(2):367-70.

Rydzewska L, Tierney J, Vale CL, Symonds PR. Neoadjuvant chemotherapy plus surgery
versus surgery for cervical cancer. Cochrane database of systematic reviews (Online).
2010(1):CD007406.



NSRAT versus NSRH in early stage cervical cancer

139






