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Abstract
Cervical cancer represents a general health issue spread all over the globe, which prompts the surge of scientific survey toward the
rise of survival and condition of life of these patients. American and European guidelines suggest the open surgery, laparoscopic, and
robotic surgery are the main therapeutic approaches for radical hysterectomy for patients with cervical cancer. This is the first survey
to analyze the long-term oncological outcome of an extensive series of subjects cared for with multimodality treatment, here
comprising robotic surgery.
This study intents to evaluate the long-term oncological result in patients diagnosed with cervical cancer treated with radiotherapy

(±chemotherapy) and robotic surgery compared with open surgery. Medical files of 56 patients diagnosed with cervical cancer who
underwent a robotic hysterectomy and radiotherapy ± chemotherapy were retrospectively analyzed.
The median age at diagnosis was 50.5 (range: 23–70). Eleven patients (19.6%) presented in an early stage (IB–IIA) and 80.4%

advanced stage (IIB–IVA). Overall response rate after radiotherapy and chemoradiotherapy was 96.2%. Pathologic complete
response was obtained in 64% of patients. After a median follow-up of 60months (range: 6–105months), 8 patients (14.2%)
presented local recurrence or distant metastases. Disease-free survival (DFS) was 92% at 2years and 84% at 3 and 5years. Overall
survival (OS) rates at 2, 3, and 5years for patients with robotic surgery were 91%, 78%, and 73%, median OS not reached. OS was
lower in the arm of open surgery (2, 3, and 5years 87%, 71%, and 61%, respectively; median OS was 72months P= .054). The
multivariate analysis regarding the outcome of patients revealed an advantage for complete versus partial response (P< .002), for
early versus advanced stages (P= .014) and a 10% gained in DFS at 3years for patients in whom chemoradiotherapy was
administered (DFS at 3years 75% vs 85%) in patients with advanced stages.
Robotic surgery has a favorable oncological outcome when associated with multimodal therapy.

Abbreviations: CCRT = concurrent chemoradiotherapy, DFS = disease-free survival, OS = overall survival.
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1. Introduction

Cervical cancer represents a general health issue spread all over
the globe, which prompts the surge of scientific survey toward the
rise of survival and condition of life of these patients. In most
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industrialized countries, the incidence of invasive cervical cancer
has been decreasing in the last 30years. It determined 2.2% of
annual deaths in the USA in 2018, 3.8% of cancer deaths in
women in Europe for an identical rate of 2% of deaths
annually.[1,2] The peak incidence of cervical cancer is in the fifth
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decade of life (49years).[3] As a consequence, it is a significant
cause of early death because relatively young women are affected.
In modern oncology, it becomes more and more apparent that

the outcome of patients with cancer is improved when using the
multimodality approach. Using the most effective method in the
right moment without influencing the quality of life of the
patients became our goal.
Concurrent chemotherapy with radiotherapy is considered to

be the standard therapeutic option for locally advanced and
high-risk early-stage cervical cancers.[4] Adding cisplatin to
radiation therapy improves the rates of overall survival (OS)
and progression-free survival among these patients.[5,6] Since
the early 2000s, the application of robotics to surgery has been a
major technological breakthrough. It allows different types of
surgery to be performed by replicating the steps of a
conventional procedure but in a less invasive and therefore
less traumatic manner for the patient.[7] Nowadays, the
development of robotic hysterectomy has simplified the use
of the technics of minimally invasive techniques for the
treatment of women with early or advanced and recurrent
uterine cancer.[8,9] The system gives the surgeon the feeling that
his hands are immersed in the patient’s body, even as the
surgeon operates from his remote console. Such a system
ensures a perfect view of the operating field through the use of 2
cameras, providing a more precise, sharper 3D vision and
extreme stability. The surgeon can also, at any time, easily zoom
in and move around the operating site. For patients, compared
to open radical hysterectomy, robotic surgery is characterized
by reduced pain, blood loss, infection, adhesions, and length of
hospitalization, and a quicker return to work.[10,11] There are
still controversial discussions surrounding this type of surgery:
cost-effectiveness research and long-term efficacy.[12]

The goal of the research is to appraise the long-term oncologic
result in patients with cervical cancer. All patients were evaluated
after multimodality treatment (robotic surgery, radiotherapy,
chemotherapy), asserted as disease-free survival (DFS) and OS.
Acute and late toxicity and tolerability for each treatment
modality were also reported.
2. Materials and method

Data frommedical files were retrospectively analyzed for patients
with cervical cancer treated in the Oncofort Hospital between
2008 and 2014. A total of 108 patients with cervical cancer were
admitted for oncological treatment after surgery. Fifty-six
patients underwent a robotic hysterectomy, and 52 patients
had open surgery (control arm).
2.1. Patient selection criteria

Eligibility criteria for patients included were consecutive patients
admitted in our institute for treatment (radiotherapy or
chemotherapy) with a histopathological report of the cervix
malignancy.
At the beginning of the treatment, patients had an ECOG

performance status 0–2, without significant comorbidities. All
subjects had reasonable bone marrow reserve showed by
absolute neutrophils count, normal hepatic and renal function,
and standard images on chest computed tomography (CT). All
the included patients received a gynecological examination. For
tumor assessment, CT with contrast medium of abdomen and
pelvis was used.
2

2.2. Treatment

All patients included in our study had cervical cancer confirmed
by biopsy. After confirmation of the malignancy, patients
underwent surgery as the first step—3 of 56 (5.4%) or were
managed with neoadjuvant therapies comprising radiotherapy
and chemotherapy—53/56 (94.6%).
Radiotherapy was performed according to the treatment plan

on the tumor bed or over nodes for operated patients and for
those who underwent only the biopsy, 5 days a week. The
primary cervical tumor was then boosted, using high-dose
brachytherapy, with an additional 15Gy.
In patients with a tumor larger than 4cm in diameter or with

parametrial infiltration, concomitant chemotherapy with cisplat-
in (40mg/m2 weekly) was added. We faced patient refusal or
contraindication to cisplatin chemotherapy in 37.5% of cases.
Postoperative chemotherapy was administered in patients with
residual disease after neoadjuvant treatment (radiotherapy ±
chemotherapy). All chemotherapy regimens administered were
platinum based using the following combinations: 5-fluorouracil
with cisplatin every 21days, paclitaxel with cisplatin or
carboplatin every 21days for patients with impaired renal
function, or topotecan with cisplatin every 21days.
Follow-up visits were planned every 3 months after surgery

with clinical and laboratory assessment, cervical/vaginal cytology
annually, imaging (chest radiography, CT, magnetic resonance
imaging) as indicated based on symptoms or examination
findings suspicious for recurrence.
The surgical technique included minimal invasive methods.

Robotic bilateral periaortic lymphadenectomy from the common
iliac artery to the inferior boundary of the circumflex iliac vein,
hysterectomy ± bilateral salpingo-oophorectomy, and peritoneal
lavage was performed in 56 cases. The DaVinci S robotic system
was used in a single experienced surgical center. The controlled
arm underwent the same procedure but with open surgery.

2.3. Statistical analysis

The statistical analysis was accomplished using SPSS. The
following points were followed: DFS and OS. DFS and OS data
were calculated using the Kaplan-Meyer procedure to study
survival or risk. Pearson test was employed to analyze the rapport
between categorical variables. The significance point was
established at P< .05 for all statistical analyses.
3. Results

Between 2008 and 2014, 108 patients diagnosed with cervical
cancer were admitted for treatment. In 56 patients, robotic
hysterectomy was performed, and 52 were operated in a classical
manner (control group). The median age at diagnosis was 50.5
years (range: 23–70years). The vast majority of patients came
from urban areas. Vaginal bleeding was the presenting symptom
in almost 90% of cases.
The distribution of disease’s stage at presentation was as

follows: 9 patients (16.1%) stage IB, 2 patients (3.6%) stage II A,
23 patients (41.1%) stage IIB, 1 patient (1.8%) stage IIIA, 14
patients (25%) with stage IIIB, and 5 (8.9%) patients with stage
IVA and 2 patients (3.6%) stage IVB.
The 56 patients were managed as follows: 3 were operated as

the first step, 35 underwent radiochemotherapy, and in 18
patients, radiotherapy was the only treatment before surgery
(Fig. 1).



Figure 1. Multimodality treatment sequence in studied patients.
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In patients who underwent neoadjuvant treatment (radiother-
apy ± chemotherapy), 35 of 53 (66%) had a complete
pathological response and 18 of 53 (34%) had residual disease
present at the time of surgery. Patients with the residual disease
were treated with adjuvant chemotherapy.
In our group of patients, the mean dose of radiotherapy

administered was 59.06Gy (range 39.8–89.4Gy), and a median
dose of 60Gy, was applied to the pelvis. The average extent of
radiotherapy was 44.8days (without brachytherapy). There is a
high statistical significance regarding the rate of complete
pathological response and the duration of radiotherapy. The
meantime of radiotherapy was 43days in patients with complete
pathological response versus 55days in patients without
Figure 2. Disease-free survival (A) and overa
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complete response (P= .02). The result emphasizes the impor-
tance of radiotherapy intensity dose and duration and underlines
the need for another local treatment. Thirty-five patients received
at least 4 administrations of concurrent chemoradiotherapy
(CCRT) with cisplatin. Eighteen patients received adjuvant
chemotherapy for residual disease. The most frequent adjuvant
regimen was 5-fluorouracil and a platinum salt (8/18) and
paclitaxel + carboplatin (8/18). The mean number of cycles
administrated was 4 (limits 1–6). The overall response rate to
radiotherapy and chemoradiotherapy was 94.6%.
The main symptoms acknowledged by the patients were

cystitis (2/56) and rectitis (3/56), easily managed with symptom-
atic treatment. Grade 3 or higher for hematologic toxicity was
represented by leucopenia in 4 patients (1 death caused by
neutropenia postadjuvant chemotherapy), thrombocytopenia 2
of 56, and anemia 11 of 56.
After a median follow-up of 60months (range 6–106months),

8 patients (14.3%) presented local recurrence in the pelvis or
distant metastases, 5 patients presented with local recurrence, 3
cases with distant metastases (2 osseous metastases and 3
lymphatic and peritoneal metastases). DFS was 92% at 2years
and 83% at 3, and 5 years. Concerning the OS rates, at 2, 3, and
5years, 91%, 78%, and 73%, respectively were alive (Fig. 2).
Fourteen deaths (from the total of 108 patients) were recorded

in our study population. Still, 4 patients had a no-cancer-related
end, 1 patient died of an adverse event during chemotherapy, and
1 patient died because of another neoplasia. OS was lower in the
group of open surgery with OS at 2, 3, and 5years of 87%, 71%,
and 61%, respectively (median OS was 72months; P= .054)
compared to robotic surgery (Fig. 3).
Comparing the early-stage patients (IB–IIA) (19.6%) with

advanced stage (IIB–IVA) (81.4%) there was a statistical
difference regarding the outcomes: in the early stage there was
no recurrence (DFS at 36months 100%), but in the advanced
stage DFS at 36months was significantly lower (DFS=80%),
P= .014.
The multivariate analysis regarding the patients’ outcomes

revealed a higher prevalence for complete response versus partial
response (hazard ratio [HR]=0.11; P< .0001; 95% confidence
ll survival (B) analysis in studied patients.
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Figure 3. Overall survival of the open surgery group compared with the robotic
surgery group.
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interval [CI] 0.001–0.357) (Fig. 4). Consistently, data showed a
10% gain in DFS at 3years for patients in which chemo-
radiotherapy was administered (DFS at 3years 75% vs 85%) in
patients with advanced stages. Tumor grading (G1 vs G2 andG3)
was a prognostic marker (P= .011). No statistical difference was
noted between the outcomes of postoperative treatments
(adjuvant chemotherapy) underlining once more the importance
of the complete response after chemoradiotherapy in these
patients.

4. Discussions

To our knowledge, this is the first survey to analyze the long-term
oncological outcome of an extensive series of subjects cared for
with multimodality treatment, here comprising robotic surgery.
Figure 4. Prevalence for complete response versus partial response. A, Better resu
treatment. B, Better results for early-stage (IB-IIA) versus advanced stage (IIB-IVA
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Continuing oncological effects of robotic surgery in uterine
malignancy are not well settled. Feasibility and safety of robotic
surgery for gynecological oncology are demonstrated only by
controlled clinical trials, and randomized controlled trials are
scarce.[13]

Historically, local control rate was ranging between 88% and
95% for stage IB, 70% to 80% for stage IIB, and 30% to 40% for
stage III and 5years survival was more than 80% for stage IB,
65% for stage IIB, and 40% for stage III.[14,15] The present study
demonstrates that at 3years, there was no recidivate in patients
with stage IB and IIA, DFS for stage IIB was 92%, for stage III,
43%, and for stage IV 52%. The overall DFS was 90% at 2years
and 84% at 3years. Moreover, the study population comprised
mostly of cases with advanced disease (72.7%)—subjects with
stage IIB to IVA. These results were obtainedwithout a significant
increase in toxicity rates using multimodality treatment (radio-
chemotherapy and robotic surgery).
In terms of short-term surgical results, the safeness and

feasibility of robotic surgery in uterine malignancy were well
confirmed, and many studies indicated a diminishing of blood
loss, briefer hospital stay, and promptly restoration.[16–18]

Surgery length, blood perdition, hospitalization, and aggrava-
tions were reported to be comparable in women with locally
advanced cervical malignancy and those with early-stage
disease. All subjects experienced radical robotic hysterectomy
with pelvic lymphadenectomy succeeding neoadjuvant chemo-
therapy.[19] The need for intravenous opioids was significantly
less in robotic surgery versus open surgery.[20] Such advantages
are particularly important in medically ill patients with high
anesthetic risk due to old age, obesity, and severe comorbidities.
In a series of 235 patients with endometrial and cervical cancer,
there were no differences in terms of operative times, blood loss,
intra- and postoperative complications, conversion rate, and
hospitalization between patients with score ASA 1–2 (n=169)
versus those with ASA score ≥3 (n=66). Preservation of fertility
and achieving pregnancy in some young women undergoing
radical robotic trachelectomy is another advantage of the
method.[17]
lts in patients with complete response versus residual disease after neoadjuvant
).
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Patients with locally progressive cervical cancer (large tumors,
parametrial invasion, suspected lymph node involvement,
previous uterine fibroma) received chemoradiotherapy at first.
In these subjects who were not candidates for surgery as the first
treatment, to attain the best local control and to decrease the risk
of distant metastases, chemoradiotherapy was followed by
robotic hysterectomy.
Since 1999, multiple studies have been demonstrated the

superiority of CCRT compared with conventional radiotherapy
in terms of DFS and OS, with an absolute 30% to 50% decrease
in the risk of death, and 6% improvement in 5years survival rates
(HR=0.81, P< .001) reported in a meta-analysis published in
2008.[6,21–24] In the studied patients, adding chemotherapy to
radiotherapy in cases with locally advanced cervical cancer raised
by 5% the 3years DFS rate (85% vs 80%).
The possibility of using adjuvant hysterectomy after chemo-

radiotherapy was considered. Early studies from MD Anderson
Cancer Center have shown that local recurrence rates for patients
with stage IB cancers decreased when radiotherapy was followed
by adjuvant hysterectomy.[25] The GOG completed a prospective
randomized trial of irradiation with or without adjuvant extra
fascial hysterectomy in patients with stage IB tumors, 4cm or
more in diameter. Results of this trial were reported in 2003 by
Keys et al[26]; the study demonstrated that there is no significant
improvement related to survival rate in case of patients who
performed an adjuvant hysterectomy (relative risk of death, 0.89;
90% CI, 0.65, 1.21).
Recently, based on some new data, the issue is debatable. A

study published in 2014 evaluated the surgical morbidity and
oncological results after CCRT followed by completion surgery
for advanced cervical cancer (IIB–IVA). Adding classical surgery
to chemoradiotherapy resulted in a decreased rate of recurrence
(16.7% vs 31.7%) and improved the 3years survival rates
(72.2% vs 45.9%).[27]

Another recent study showed higher OS and progression-free
survival rates in patients FIGO stage IIB cervical carcinoma,
treated by CCRT followed by radical surgery in comparison with
radical radiotherapy associated with concurrent chemotherapy
(3-year OS, 94.9% vs 84.6%, P= .011; 3years progression-free
survival, 91.0% vs 81.8%, P= .049, respectively).[28] Using
minimally invasive surgery should result in similar good
outcomes, but with less toxicity.
Due to locally advanced disease and large tumors found in the

study (80%), as well as the delayed access to radiotherapy, the
median dose of radiotherapy was 60Gy, and a new surgical
procedure was available, robotic hysterectomy was planned for
these patients. The response rate was extremely high (94.6%), so
all 53 patients were candidates for robotic hysterectomy after
initial treatment. Another problem was that the patients
presented with large tumors, and despite an adequate response
rate, there were 19 patients with residual disease. Which is the
best option for these patients, and the follow-up algorithm in the
absence of surgery, is still a problem of debate, so surgery seems a
realistic solution.
Ensuing the lesson learned from breast cancer, complete

pathological response (64.3%) appears to be in our series, the
most significant prognostic factor in patients with cervical cancer
who went through radiochemotherapy. The results after surgery
showed that 35.7% had residual disease after initial treatment.
These patients were candidates for adjuvant chemotherapy.
Unfortunately, adjuvant chemotherapy was not sufficient to
improve the prognostic. In conclusion, more aggressive therapy
5

before surgery provides a much better outcome for the patients.
An essential point of view is the fact that after radiotherapy or
chemoradiotherapy, the postoperative complications are more
frequent, recovery is slower, and generally, the patients show
hematological toxicity. Thus, it is vital for this group of patients,
to waste a small amount of blood, and to recover as quickly as
possible. Robotic surgery provides that outcome. In the studied
patients, there was no death related to the operation, and no
significant morbidity reported.
Lymph node status and the number of lymph nodes involved

are some of the most significant prognostic factors. In 1 study, the
5-year survival rates of patients with stage IB and IIA without and
with lymph node metastasis were 88% to 95% and 51% to 78%,
respectively.[29] In another study, 42 patients with early-stage
cervical carcinoma underwent robotic-assisted radical hysterec-
tomy; the median lymph node count was 25, and positive lymph
nodes were identified in 12% of patients.[18]

In this set of patients, themeannumber of lymphnodes removed
was 22, and thanks to the aggressive perioperative treatment, only
in 6 of 56 (10.7%) patients, lymph nodes were positive. We could
not reach a definite conclusion upon the results of patients with
lymph node invasion, as these cases were only a few.
In a meta-analysis issued in 2008, relapse and OS rates in

patients with early-stage cervical cancer were comparable in
patients subjected to radical laparoscopic hysterectomy and those
who went through open laparotomy. Still, there was no
information for subjects operated by robotic surgery.[30]

In a series of 35 patients (cervical cancer n=19, endometrial
cancer n=16), followed-up for 20 to 22months, the recurrence
rate was 1 of 19 for cervical cancer and 2 of 16 for endometrial
cancer.[31]

In another small group of 11 patients with occult invasive
cervical cancer or local recurrence of endometrial cancer, the
relapse quota after radical robotic parametrectomy and pelvic
lymphadenectomy was 1 of 11 (19months median follow-
up).[32,33] These data are compatible with the results that emerged
from our group of patients and former experience.[34]

Two prospective studies were published recently. First enrolled
2461 cervical cancer patients with stage IA2–IB1, half of the
patients performed minimally invasive surgery and the other half
open surgery. Median follow-up was 45months, and the 4-year
mortality was 9.1% among women who performed minimally
invasive surgery and 5.3% among those who performed open
surgery (HR=1.65; 95%CI, 1.22–2.22; P= .002 by the log-rank
test).[35] Another survey comprised 319 women with stage IA1–
IB1 disease to minimally invasive surgery and 312 patients for
open surgery. It stated that minimally invasive surgery was
correlated with a lower rate of DFS than open surgery (3-year
rate, 91.2% vs 97.1%; HR for disease relapse or demise from
cervical cancer, 3.74; 95% CI, 1.63–8.58).[36]

Because of the rapid recovery after robotic surgery and the use
of tree modality treatment, anxiety of patients related to disease
can be diminished.[37]

The limitation of the study was the small number the patients
treated with robotic surgery and longer follow-up needed.
5. Conclusions

The 3-modality treatment (radiotherapy, chemotherapy, and
robotic surgery) provides excellent local control in patients with
cervical cancer, especially in the early stages, without a significant
increase in toxicity rates. Complete pathologic response after

http://www.md-journal.com
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chemoradiotherapy offers the best chance of survival for these
patients. Robotic surgery has a favorable oncological outcome
when associated with multimodal therapy (radiotherapy ±
chemotherapy).
Due to the advanced local stage at presentation, we intend to

emphasize the importanceof surgery in general and robotic surgery
in particularly after chemoradiotherapy, because, in daily practice,
we encounter an increasing number of recurrence after initial
treatment, even in patients who achieved complete response.
Further multicenter randomized studies are needed to prove

either equivalence or superiority of robotic surgery comparative
with traditional open surgery’s results.
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