
ORIGINAL ARTICLE

A Retrospective Comparison of the Outcomes of Laparoscopic
and Open Radical Hysterectomy for Early and Advanced Cancer
of the Cervix, in the Post-LACC Era

Subbiah Shanmugam1,2
• Sujay Susikar1,2 • Syed Afroze Hussain1,2 • T. Bharanidharan1,2 •

Rajiv Michael1,2

Received: 31 July 2020 / Accepted: 9 November 2020 / Published online: 22 November 2020
� Association of Gynecologic Oncologists of India 2020

Abstract
Laparoscopic radical hysterectomy (LRH) is being performed for cervical cancer treatment in many centres worldwide for

last three decades. Since the results of LACC trial came out, a number of centres are reverting back to conventional open

radical hysterectomy. In this study, we compared the surgical and oncological outcomes of LRH and ORH performed in

our centre.

Patients and methods This is a retrospective study in which we included 171 cancer cervix patients who underwent LRH

or ORH in our centre from December 2012 to march 2018. We included FIGO (2009 edition) stages IB1 to IIB cervical

cancer. Patients with stages IB2, IIA2 and IIB received neo-adjuvant therapy with either chemotherapy alone or concurrent

chemoradiotherapy. Their demography, surgical morbidity, recurrence and survival data were collected and analysed. The

survival data for patients who had upfront surgery and those with surgery after neo-adjuvant therapy were compared

separately.

Results There was significant difference between the two arms only in the estimated blood loss during surgery (p = 0.03).

The duration of surgery, post-operative length of hospital stay and lymph node harvest were similar between LRH and

ORH. The incidence of intraoperative bladder injuries (p = 0.1) and post-operative vesico-vaginal and uretero-vaginal

fistulas were higher (p = 0.3) in LRH; there was no statistical significance. There was a non-significant increase in the post-

operative bladder dysfunction rates in the LRH arm. The progression-free survival and overall survival were similar (both

in upfront surgery and surgery after neo-adjuvant therapy) for LRH and ORH.

Conclusion Our results are analogous to some of the previous retrospective studies showing comparable oncological

outcomes of LRH to conventional open surgery. LRH confers the benefits of less blood loss, early recovery and shorter

hospital stay. Further randomised trials with modifications in techniques are needed, and minimally invasive surgery should

prosper.
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Introduction

Cancer of the cervix stands as fourth most common cancer

among women worldwide, and the incidence is much

higher in developing countries with lesser Human Devel-

opment Index (HDI) [1]. In India, it is the second most

common cancer and second common cause of cancer death

among women, with 96,922 new cases and 60,078 deaths

in 2018 [3]. Of the total cancer cervix deaths in the world,

India accounts for 15.2% [3]. Though the incidence of

cervical cancer has decreased in the urban areas, it is still
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high in rural areas [4]. This can be attributed to poor

hygienic conditions, early age at marriage and multiple

pregnancies in the socio-economically weak population

[5]. Further, lesser access to medical facilities and aware-

ness programmes leads to higher incidence and presenta-

tion at later stages in majority [6].

For cervical cancer stages IB1 and IIA1, radical hys-

terectomy with pelvic lymph node dissection is the pre-

ferred treatment; however, concurrent chemoradiation

(CRT) can also be given [7]. For bulky stage I (IB2), stage

IIA2 and IIB concurrent CRT is the treatment of choice [8].

Brachytherapy is an integral part of definitive CRT for

locally advanced cervical cancer, which is not available in

most parts of developing countries such as India. Hence,

many researchers have used multimodality treatment pro-

tocols using neo-adjuvant chemotherapy and CRT along

with surgery and showed good oncologic outcomes, as

achieved with definitive concurrent CRT [9, 10]. Neo-ad-

juvant therapy helps to downsize the tumour and make the

tumour operable, with the additional benefits of treating

micro-metastatic disease and reducing the risk of distant

failure [11].

Having achieved good survival outcomes with the cur-

rent treatment strategies, there is an enthusiasm to adopt

novel surgical techniques into cancer treatment to reduce

the morbidity of open surgery. Minimally invasive surgical

techniques have been proven to reduce post-operative

morbidity including wound complications, reduce major

cardiovascular and pulmonary complications, reduce the

length of hospital stay, help early recovery and more cost

effective [12, 13]. Many retrospective studies have com-

pared the laparoscopic and open approaches for radical

hysterectomy and found that laparoscopic surgery was as

good as open technique in terms of oncological outcomes

and survival [13–15]. But the unexpected results of the

laparoscopic approach to carcinoma of the cervix (LACC)

trial [16], which is the only randomised control trial till

date comparing the two approaches, proving that minimally

invasive surgery had significantly higher recurrence rates

and poor survival compared to open surgery, is a major

setback in taking forward minimally invasive surgery for

the treatment of cervical cancer.

Almost all radical hysterectomies are done laparoscop-

ically in our centre for the past 5 years. We analysed the

morbidity, oncological and survival outcomes of this

technique with the standard open surgery done previously

in our centre.

Patients and Methods

This is a retrospective study in which we included all

cancer cervix patients who underwent surgery either

laparoscopic or open Querleu-Morrow type C1 radical

hysterectomy [17], from December 2012 to March 2018 in

our centre. Pre-operative chemotherapy and radiation

therapy (RT) were given to patients presenting with FIGO

stage IB2, IIA2 and IIB as a part of clinical trial conducted

in our centre. These patients were also included in this

study, and separate comparisons of survival and oncolog-

ical outcomes for different stages were done. The patients’

characteristics including age, stage of disease, pre-opera-

tive therapy, type and duration of surgery, intra-operative

blood loss, complications, post-operative histopathology

reports, morbidity, survival and recurrence data were col-

lected from the cancer department master case-sheets,

operative records, pathology registers and follow-up

records. We defined the overall survival from the date of

surgery to the last follow-up or death due to cancer cervix.

Inclusion Criteria

Patients with biopsy confirmed cancer of the cervix with

histologies including squamous, adenosquamous and ade-

nocarcinoma. FIGO staging (2009 edition) was used and

stages IB1, IB2, IIA1, IIA2 and IIB were included. All

patients had ECOG performance status B 2 with age

between 18 and 70 years.

Exclusion Criteria

Patients treated for some other malignancy previously or

with synchronous second malignancy. Recurrent disease

after definitive chemoradiation (CRT).

The patients were evaluated routinely with computed

tomography of the pelvis and abdomen, and MRI pelvis

was done in some patients. Examination under anaesthesia

was done by senior surgical oncologists, for patients with

bulky tumours[ 4 cm on clinical examination, to accu-

rately stage the disease, and cystoscopy was done to rule

out bladder involvement.

The neo-adjuvant chemotherapy given for stage IB2 to

IIB cancers was 3 cycles of cisplatin 75 mg/m2 and

paclitaxel 175 mg/m2 in 21 day cycles. In pre-operative

CRT arm, 50 Gy pelvic RT (external beam radiation)

including the pelvic nodal basins along with 2 cycles of

cisplatin 75 mg/m2 and paclitaxel 175 mg/m2 in 21-day

interval. The entire treatment including surgery was com-

pleted in a period of 8 to 10 weeks. Patients who had prior

abdominal surgery were not considered a contraindication

for laparoscopic surgery. The patients in each group were
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similar in age, stage of disease, pathological type and pre-

operative therapies.

Laparoscopic radical hysterectomy (LRH) was done in

an exactly similar way as the conventional open radical

hysterectomy (ORH) without any oncological compromise.

Querleu-Morrow type C1 nerve sparing hysterectomy was

the standard procedure of radical hysterectomy done in our

centre. For all patients, intra-corporeal colpotomy IC) was

done laparoscopically using a harmonic scalpel no one had

a vaginal colpotomy(VC). Bilateral pelvic lymphadenec-

tomy was done for all patients removing common iliac,

external iliac, internal iliac and obturator nodes, and in

LRH the nodes were retrieved through an endobag inserted

per vaginally. We never used an uterine manipulator during

laparoscopic hysterectomy. The estimated blood loss was

measured from the number of fully and partially soaked

pads in open surgery and the difference between the total

volume of fluid in suction bottle and the amount of fluid

used for irrigation both in ORH and LRH. The Foley’s

catheter was removed on the 10th post-operative day for

both ORH and LRH, and the adequate functioning of the

urinary bladder was identified with subjective normal

sensation of filling and satisfactory emptying and residual

urine volume\ 100 ml measured with an ultrasound. The

catheter was reinserted and kept for 2 more weeks if the

residual volume was[ 100 ml. The length of hospital stay

was calculated from the first post-operative day to dis-

charge from hospital. The progression-free survival (PFS)

and overall survival (OS) were calculated from the date of

surgery to the first recurrence and death due to cancer,

respectively.

The patients who had early cervical cancer received

adjuvant CRT if they had parametrial involvement, nodal

involvement or margin positivity after definitive

histopathological examination. In node negative, margin

negative patients, Sedlis criteria [18] were used for

administering adjuvant treatment.

Statistical analysis

Statistical analysis was done using IBM SPSS Statistic

Data Editor version 20. We used Person’s Chi-square test

for categorical variables, independent samples T test for

continuous variables and Kaplan–Meier Survival analysis

with log-rank test to compare PFS and OS. A value of

p\ 0.05 was considered statistically significant.

Results

A total of 171 patients’ data were analysed, of them 82

patients underwent LRH and 84 patients had ORH. In 14

patients, laparoscopic surgery was converted to open for

various reasons, most commonly for control of excessive

bleeding in six patients, repair of bladder injury (n = 2),

rectal injury (n = 1) and in five patients to overcome dif-

ficulty of laparoscopic dissection due to extensive fibrosis.

All these conversions except one were before September

2016 during the initial period after commencing laparo-

scopic surgeries in our centre. For survival analysis, the

three patients converted for repair of bladder and rectal

injuries in whom the dissections were completely laparo-

scopic were included in LRH and others in the ORH arm.

The patients who lost follow-up and died due to other

causes were censored for survival analysis. The mean age

at presentation was 51.4 years (LRH-52.5, ORH-50.3).

Majority of our patients 42.7% (LRH n = 28, ORH n = 45)

presented with FIGO stage IIB cervical cancer, 25.1%

(LRH n = 24, ORH n = 19) with stage IB1, 12.9% with

stage IB2, 10.5% stage IIA2 and 8.8% with stage IIA1.

33.9% of patients (n = 58) underwent primary surgery,

30.4% (n = 52) received pre-operative RT, 27.5% patients

(n = 47) had pre-operative chemotherapy and 8.2%

(n = 14) received definitive RT, but had residual disease.

The demographic details of the patients are listed in

Table 1. Squamous cell carcinoma was the most common

histological type (n = 153, 89.5%). Eighteen (31.1%)

patients in the primary surgery arm received adjuvant

radiation for various indications which are listed in detail in

Table 2.

Table 1 Patient characteristics

Total patients Overall LRH ORH

171 82 89

Age 51.4 (29–70) 52.5 50.3

Stage p = 0.83

IB1 43 (25.1%) 24 (14.0%) 19 (11.1%)

IB2 22 (12.9%) 12 (7.0%) 10 (5.9%)

IIA1 15 (8.8%) 10 (5.9%) 5 (2.9%)

IIA2 18 (10.5%) 8 (4.7%) 10 (5.8%)

IIB 73 (42.7%) 28 (16.4%) 45 (26.3%)

Histological type

Squamous 153 (89.5%) 74 (43.3%) 79 (46.2%)

Adenocarcinoma 14 (8.2%) 7 (4.1%) 7 (4.1%)

Adenosquamous 4 (2.3%) 1 (0.6%) 3 (1.7%)

Primary surgery 58 (33.9%) 34 (19.9%) 24 (14.0%)

Pre-operative therapy

Pre-op RT 52 (30.4%) 22 (12.9%) 30 (17.5%)

Definitive RT 14 (8.2%) 6 (3.5%) 8 (4.7%)

Pre-op chemo 47 (27.5%) 20 (11.7%) 27 (15.8%)
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Surgical Outcomes

The average blood loss was significantly lower in LRH

group 169.2 ml versus 187.2 ml for ORH (p = 0.03). There

was no significant difference in the operating times

between the two groups, 151.7 min and 143.1 min for LRH

and ORH, respectively (p = 0.3). The average length of

hospital stay was similar between the two groups,

11.8 days for LRH and 12.2 days for ORH, respectively

(p = 0.1). The surgical outcomes of two groups are listed in

Table 3. The total number of lymph nodes harvested was

compared separately for primary surgery and surgery after

chemotherapy or RT. For patients who underwent primary

surgery, the average lymph node harvests were 9.6 and

10.2 (p = 0.37) for LRH and ORH, respectively, and 8.2

versus 9.3 (p = 0.4) for surgery after either chemotherapy

or RT. Resection with negative margins resection was

achieved in all patients irrespective of the surgical

approach. Among the patients who received pre-operative

therapy, 62.2% (n = 23) in the LRH arm and 55% (n = 33)

in the ORH arm had pathological complete response.

During laparoscopic surgery two patients had bladder

injury (1 in primary surgery and 1 in pre-op RT) and 1

rectal injury (pre-op RT), while there was 1 bladder injury

(pre-op RT) and no rectal injury in the open group. There

were no intra-operative ureteric injuries in both groups.

Overall, the number of injuries was higher in the LRH

group but without statistically significant difference

(p = 0.1). Early post-operative morbidities including

bladder dysfunction and vesico-vaginal and uretero-vaginal

fistulas were higher with laparoscopic surgery. In LRH

15.9% (n = 13, 3 in primary surgery, 7 in pre-op RT, 2 in

pre-op chemo) had temporary bladder dysfunction, which

was seen in 8.9% (n = 8, 1 in primary surgery, 5 in pre-op

RT, 2 in pre-op chemo) in ORH arm. However, the bladder

dysfunction improved with pelvic floor exercises along

with medical management, and only 2 patients in the for-

mer group and 1 patient in the latter had prolonged bladder

morbidity that needed long-term catherisation (p = 0.3).

Vesico-vaginal fistula occurred in four patients and ure-

tero-vaginal fistula in three patients following laparoscopic

surgery, and three patients had vesico-vaginal fistula, and

one patient had uretero-vaginal fistula after open surgery.

All patients were managed conservatively with prolonged

catherisation for vesico-vaginal fistula, and four patients

had DJ stenting for uretero-vaginal fistula (p = 0.3). The

rates of inadvertent intra-operative injuries and post-oper-

ative morbidity were high in the patients who received pre-

operative CRT; however, there were no statistical differ-

ences between the two arms when only the patients who

received pre-operative CRT were compared. The surgical

complications and recurrences in the two arms are shown

in Table 4.

Survival Outcomes

The median follow-up time was 33.5 months (range 24 to

65 months) for LRH and 57 months (range 28 to

85 months) for ORH groups. There were 15 recurrences

totally, 6 in LRH and 9 in ORH group. The overall

recurrence rate was 7.05% for LRH and 9.47% for ORH

group; for primary surgery, it was 2.9% and 4.3%, and for

surgery after neo-adjuvant therapy recurrence was 9.8%

and 11.2% for LRH and ORH, respectively. The recur-

rences were 1 in each group after primary surgery, and both

were local recurrences. Surgery after neo-adjuvant therapy

resulted in 5 recurrences in LRH and 8 in ORH arm. In

LRH 1 was local recurrence, 1 nodal recurrence, 2 distant

recurrences and 1 port site recurrence. In the ORH arm,

three local recurrences, two nodal and three distant recur-

rences occurred. The majority of patients who underwent

primary surgery had stage IB1 disease, and stage IIB was

most common in surgery of neo-adjuvant therapy. Hence,

Table 2 Indications for

radiation after primary surgery
Adjuvant RT after primary surgery Total LRH ORH

Lymph node positivea 11 (18.9%) 7 (12.1%) 4 (6.8%)

Parametrial involvementb 3 (5.2%) 1 (1.7%) 2 (3.5%)

Deep stromal invasion, LVSIb (Sedlis criteria) 4 (7.0%) 2 (3.5%) 2 (3.5%)

Total 18 (31.1%) 10 (17.3%) 8 (13.8%)

aPatients with only lymph node positive
bParamrtrial involvement, deep stromal invasion, LVSI with or without lymph node positive

Table 3 Comparison of surgical outcomes

LRH ORH Significance

Mean blood loss (ml) 169.2 187.2 p = 0.03

Duration of surgery (minutes) 151.7 143.1 p = 0.3

Length of hospital stay (days) 11.8 12.2 p = 0.1

Lymph node harvest

Primary surgery 9.6 10.2 p = 0.3

Post therapy 8.2 9.3 p = 0.4
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the survival for these two stages was compared between the

two arms. Survival analysis by Kaplan–Meier method

showed similar PFS and OS between the two groups. For

stage IB1, the OS was 100% at the end of 2 years in both

arms, and PFS was 100% and 95.9% for LRH and ORH,

respectively. The survival outcomes for stage IIB were also

similar between the groups, with OS 92.8% and 93.4% and

PFS 89.3% and 88.9% for LRH and ORH arms, respec-

tively. Stage for stage comparison of survival outcomes

showed no significant difference. The outcomes of Kaplan–

Meier analysis are shown in Fig. 1a–d. For all stages

combined, the 2-year survival was 97.1% and 95.8% after

primary surgery, and after posts neo-adjuvant therapy it

was 90.2% and 88.7%, for LRH and ORH, respectively

(Figs. 2, 3 and 4).

Table 4 Comparison of surgical

complications and recurrence
LRH ORH

Primary surgery Post RT Primary surgery Post RT

Bladder injuries 0 (0.0%) 2 (4.1%) 0 (0.0%) 1 (1.5%)

Rectal injury 0 (0.0%) 1 (2.1%) 0 (0.0%) 0 (0.0%)

Temporary bladder dysfunction 3 (8.8%) 7 (14.8%) 1 (4.1%) 5 (7.7%)

Long-term bladder dysfunction 0 (0.0%) 2 (4.1%) 0 (0.0%) 1 (1.5%)

Vesico-vaginal fistula 1 (2.9%) 3 (6.3%) 1 (4.1%) 2 (3.7%)

Uretero-vaginal fistula 1 (2.9%) 2 (4.1%) 0 (0.0%) 1 (1.5%)

Recurrences 1 (2.9%) 2 (4.1%) 1 (4.1%) 3 (4.6%)

Fig. 1 Kaplan–Meier analysis of PFS for stage IB1 cervical cancers

for LRH and ORH

Fig. 2 Kaplan–Meier analysis of PFS for stage IIB cervical cancers

for LRH and ORH

Fig. 3 Kaplan–Meier analysis of OS for stage IB1 cervical cancers for

LRH and ORH
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Discussion

Laparoscopic radical hysterectomy (LRH) was first repor-

ted by Nezhat et al. in 1992; since then many centres are

performing LRH, and the rates have steeply gone up in the

last decade [19]. In this retrospective study, we found that

there is no significant difference in the recurrence rates and

2-year survival between LRH and open radical hysterec-

tomy (ORH). LRH had significantly less blood loss; the

other factors including duration of surgery, length of hos-

pital stay, lymph node harvest, rate of negative margin

resection and post-operative morbidity were similar

between the two groups. The number of intra-operative

complications was higher in the LRH group but did not

reach statistical significance.

Many previous retrospective studies have compared

LRH and ORH and reported that LRH was non-inferior to

ORH in oncological outcomes and survival. The LACC

trial, a multi-centre trial, that randomised 319 patients to

minimally invasive surgery and 312 to ORH. Ramirez et al.

reported a significantly less disease-free survival at

4.5 years compared to open (86.0% versus 96.5%; 95% CI,

- 16.4 to - 4.7) and overall survival (3-year rate, 93.8%

vs. 99.0%; HR- 6.00; 95% CI, 1.77 to 20.30). The higher

incidence of recurrence in LRH have been hypothesised

due to the CO2 pneumoperitoneum causing tumour dis-

semination, steep Trendelenberg position during LRH and

the use of uterine manipulator [16]. We had never used an

uterine manipulator in any of our laparoscopic surgeries.

There are some controversies upon these results like lower

recurrence rates compared to other studies and the profi-

ciency of the surgeons have been questioned [20, 21], with

the rate of minimally invasive surgery being 11.5% in the

USA, and it is close to 50% in many high volume centres in

Asia [22, 23]. However, this is the only randomised trial

available to compare the efficacy of these two approaches.

The results of LACC trial were supported by a retrospec-

tive analysis by Melamed et al. including 2461 patients, at

a median follow-up of 45 months; the 4-year mortality was

9.1% in minimally invasive surgery cohort and 5.3% in

open surgery (HR, 1.65; 95% CI, 1.22 to 2.22; p = 0.002)

[24]. In our centre, the recurrence rates and survival were

similar between the two groups. This may be due to the fact

that many of our patients received pre-operative therapy

either chemotherapy or CRT which would have influenced

the local and distant failures. After the LACC trial results,

Kim and colleagues did a retrospective analysis and found

that LRH had a poorer progression-free survival (PFS;

5-year rate, 78.5% vs. 89.7%; p\ 0.001), and LRH was an

independent poor prognostic factor for PFS (adjusted HR,

2.883; 95% CI, 1.711–4.859; p\ 0.001). However, the

analysis of a subset of patients with tumour size\ 2 cm in

pre-operative MRI displayed that LRH does not influence

PFS in tumours\ 2 cm. They concluded that LRH can still

be safely done in patients with smaller tumours [25]. In this

study, they showed no difference in recurrence between IC

and VC, but various retrospective studies have shown IC to

be a strong prognostic factor of recurrence for stage IB to

IIA cancers [26, 27]. IC was the only method used in all

our surgeries, and hence, there was no separate comparison

of IC and VC.

Centina et al. compared the outcomes of pre-operative

CRT with radical surgery to definitive CRT which included

intrcavitary brachytherapy. The PFS and OS were similar

with a projected 5-year survival of 78% for both groups.

The patients who had surgery as a part of their treatment

suffered acute and late surgical complications including

wound infection, dehiscence and uretero-vaginal fistula,

intra-abdominal abscess, lymph cyst and a statistically

significant increase in hydronephrosis in surgical patients.

Nevertheless, the patients who received definitive CRT

suffered from proctitis more frequently [28]. In another

retrospective comparison of LRH and ORH by Wang et al.

for patients with stages IB2, IIA1, IIA2 and IIB, the DFS

and OS was poor in LRH for stage IB2, but there was no

difference in survival outcomes for stage IIA and IIB dis-

ease [29]. Sananes et al. compared neo-adjuvant

chemotherapy followed by radical hysterectomy to stan-

dard CRT and showed that neo-adjuvant chemotherapy

with radical surgery similar oncologic outcomes for locally

advanced cervical cancer with complete clinical response

and residual tumour\ 2 cm after neo-adjuvant therapy

[30]. Various other studies have reported the effectiveness

of neo-adjuvant chemotherapy or CRT followed by radical

surgery in locally advanced cervical cancers [31–33]. In

our centre, neo-adjuvant chemotherapy and CRT were used

Fig. 4 Kaplan–Meier analysis of OS for stage IIB cervical cancers for

LRH and ORH
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in bulky stage I and stage II tumours, and we compared the

oncologic outcomes to definitive CRT. The interim results

showed equivalent therapeutic response and better toxicity

profile and better quality of life for pre-operative CRT

compared to definitive CRT.

In a retrospective study by Nam et al., in early-stage

cervical cancer [34], LRH (n = 263) and ORH (n = 263),

even in patients with tumours[ 2 cm in diameter, the risks

of recurrence (HR = 0.82; 95% CI 0.31–2.16) or death

(HR = 1.01; 95% CI 0.35–2.95) were not higher for LRH

than for ORH. The LRH and ORH group had 5-year

recurrence-free survival rates of 92.8% and 94.4%,

respectively (p = 0.499). LRH resulted in significantly

lower estimated blood loss (379.6 versus 541.1 ml,

p\ 0.001) and shorter post-operative hospital stay (12.5

versus 20.3 days, p\ 0.001). Intraoperative complication

rates were similar in the two groups (6.8% versus 5.7%,

p = 0.711), but post-operative complication rate was lower

in the LRH than in the ORH group (9.2% versus 21%,

p\ 0.001). The average blood loss was significantly less in

the LRH in our study, but the mean operating time, lymph

node harvest, duration of hospital stay were similar

between the two arms. Bogani et al. compared the out-

comes of LRH and ORH and found LRH had lower blood

loss and shorter hospital stay and had higher 30 day pelvic

floor dysfunction rates compared to ORH [35]. Wang et al.

has reported the outcomes of LRH and ORH in locally

advanced cervical cancers and showed that the LRH

resulted in significantly less blood loss, lesser transfusion

rates and shorter hospital stay [29]. Various studies have

reported higher wound complications and other post-op-

erative complications with ORH. The duration of hospital

stay was similar between LRH and ORH, in contrast to the

results of other studies may be due to the fact that we

retained the Foley’s catheter till day 10 and patients in both

arms were discharged at similar times. The duration of

surgery was also not significantly different, and the mean

durations of both approaches were lesser that that reported

in previous studies. The duration of surgery in LRH

plummeted after 2 years of starting compared to the initial

periods in the learning curve.

The incidence of bladder injury was higher in LRH but

without statistical significance. Intra-operative bladder and

ureteric injuries and post-operative uretero-vaginal and

vesico-vaginal fistulas are the major urologic complica-

tions of radical hysterectomy [36]. Bladder injuries usually

occur during separation of bladder from the vagina to

obtain adequate margin, and ureteric injuries are common

while separating the ureter to identify the uterine artery and

during de-roofing of the ureter [37]. A recent meta-analysis

of 38 studies by Hwang et al. found that LRH was asso-

ciated with higher intra-operative (OR 1.40, 95% CI

1.05–1.87) and post-operative urologic complications (OR

1.35, 95% CI 1.01–1.80) compared to ORH. The incidence

of bladder injuries was significantly higher than the ureteric

injuries, and obesity was found to be associated with

increased risk of intra-operative urologic complications. In

the same study, a sub-group analysis of studies published

after 2012 showed that there were no increased urologic

complications in LRH compared to ORH [38]. The surgical

complications reported in different studies, particularly

fistulas, lymphocysts and hydronephrosis were higher for

surgery following CRT compared to primary surgery or

after chemotherapy. The number of patients with post-op-

erative complications was higher after pre-operative CRT,

in our study, irrespective of the type of surgical approach

[39, 40].

The incidence of bladder dysfunction was 16.3% in

LRH and 9.2% in ORH group in our study, and this

improved with treatment and only 3 patients in LRH and 1

patient in ORH had prolonged bladder dysfunction. There

was no significant difference between the two arms. The

injury to the hypogastric nerves, inferior hypogastriac

plexus or the pelvic splanchnic nerves lead to bladder and

bowel dysfunction, and they account for 76% to 85% of

post-operative morbidity [41, 42]. With the introduction

nerve sparing radical hysterectomy, the rates of these

complications have come down, but still 37% of patients

develop bladder dysfunction, which affects the quality of

life [43]. Further the investigators have suggested that the

magnified view in laparoscopy helps in nerve preservation

better than open surgery [35]. The benefit of nerve sparing

LRH is not only in improving bladder function, but also has

been shown to improve bowel and sexual function [44].

Nerve sparing LRH results in earlier recovery of bowel

function and in long term significantly decreased the inci-

dence of constipation [45, 46].

The oncological and surgical outcomes of a procedure

varies significantly between centres depending upon the

type of institution, whether it is a teaching hospital, dedi-

cated cancer institute or a tertiary care hospital and the

volume of cases treated in that particular centre [47, 48].

This has been proved in a recent study by Haog et al. [49].

Applying the results of a RCT for a surgical procedure to

all patients and surgeons worldwide may not be appropriate

and should be done cautiously, considering various factors.

Even in the LACC trial, sub-optimal outcomes for LRH

were observed only in 14 of the 33 participating centres

[16]. The equivalent outcomes observed in our study can be

construed based on the fact that our patients and conditions

are dissimilar to other studies.

The limitations of our study are firstly it is a retro-

spective study with its inherent biases, and the number and

characteristics of patients in different stages of cancer in

the two arms were not exactly matched. LRH is being done

only for the past 5 years, and the duration of follow-up is
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very different between the two arms which cannot be

matched. We have reached similar oncological outcomes

for LRH with a median follow-up of 33.5 months. Almost

two-thirds of our patients had received some form of pre-

operative therapy, which can be attributed to the good

survival outcomes obtained in both forms of surgical

approaches.

In this analysis, we have showed that the oncological

outcomes and survival after LRH was similar to ORH, and

LRH had significantly lesser blood loss. The intra-opera-

tive and post-operative complications were not signifi-

cantly different. Even though the only randomised trial is

against the practice of LRH, many retrospective studies

have shown LRH to be safe at least in early stages of

disease. The reason for failure of LRH in the LACC trial

has to be studied and further studies with modification of

techniques and including newer technologies may confer

better outcomes. Any hypothesis has to be put under

repeated testing, to have a scientific discovery. With all the

limitations and observations from our study, we can state

that there is enough evidence to further evaluate the use-

fulness of minimally invasive techniques in the treatment

of cervical cancer, and Laparoscopy should not be given up

all over.
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radical histerectomy after induction chemotherapy for patients

with locally advanced cervical carcinoma. Int J Gynecol Cancer.

2001;11:210–7. https://doi.org/10.1046/j.1525-1438.2001.01012.

x.

41. Manchana T, Prasartsakulchai C, Santingamkun A. Long-term

lower urinary tract dysfunction after radical hysterectomy in

patients with early postoperative voiding dysfunction. Int Urog-

ynecol J. 2010;21:95–101.

42. Scotti RJ, Bergman A, Bhatia NN, et al. Urodynamic changes in

urethrovesical function after radical hysterectomy. Obstet Gyne-

col. 1986;68:111–20.

43. Yang L, Cai J, Dong W, et al. Laparoscopic radical hysterectomy

and pelvic lymphadenectomy can be routinely used for treatment

of early-stage cervical cancer: a single-institute experience with

404 patients. J Minim Invasive Gynecol. 2015;2:199–204.

44. Bogani G, Rossetti DO, Ditto A, et al. Nerve-sparing approach

improves outcomes of patients undergoing minimally invasive

radical hysterectomy: a systematic review and meta-analysis.

J Minim Invasive Gynecol. 2018;25:402–10.

45. Lucidi A, Windemut S, Petrillo M, et al. Self-reported long-term

autonomic function after laparoscopic total mesometrial resection

for early-stage cervical cancer: a multicentric study. Int J Gynecol

Cancer. 2017;27:1501–7.

46. Bogani G, Cromi A, Uccella S, et al. Nerve-sparing versus con-

ventional laparoscopic radical hysterectomy: a minimum 12

months’ follow-up study. Int J Gynecol Cancer. 2014;24:787–93.

47. Pfister DG, Rubin DM, Elkin EB, Neill US, Duck E, Radzyner M,

Bach PB. Risk adjusting survival outcomes in hospitals that treat

patients with cancer without information on cancer stage. JAMA

Oncol. 2015;1:1303–10.

48. Matsuo K, Shimada M, Yamaguchi S, Matoda M, Nakanishi T,

Kikkawa F, Ohmichi M, Okamoto A, Sugiyama T, Mikami M.

Association of radical hysterectomy surgical volume and survival

for early-stage cervical cancer. Obstet Gynecol.

2019;133:1086–98.

49. Hoag JR, Resio BJ, Monsalve AF, Chiu AS, Brown LB, Herrin J,

Blasberg JD, Kim AW, Boffa DJ. Differential safety between top-

ranked cancer hospitals and their affiliates for complex cancer

surgery. JAMA Netw Open. 2019;2(4):e191912. https://doi.org/

10.1001/jamanetworkopen.2019.1912.

Publisher’s Note Springer Nature remains neutral with regard to

jurisdictional claims in published maps and institutional affiliations.

Indian Journal of Gynecologic Oncology (2020) 18:122 Page 9 of 9 122

123

https://doi.org/10.1056/NEJMoa1714923
https://doi.org/10.1056/NEJMoa1714923
https://doi.org/10.1016/j.ygyno.2019.01.008
https://doi.org/10.1186/1477-7819-7-19
https://doi.org/10.1186/1477-7819-7-19
https://doi.org/10.3389/fonc.2019.01331
https://doi.org/10.3389/fonc.2019.01331
https://doi.org/10.1080/08941939.2018.1505010
https://doi.org/10.1080/08941939.2018.1505010
https://doi.org/10.1007/s00464-020-07366-1
https://doi.org/10.1007/s00464-020-07366-1
https://doi.org/10.1016/0090-8258(84)90152-5
https://doi.org/10.1046/j.1525-1438.2001.01012.x
https://doi.org/10.1046/j.1525-1438.2001.01012.x
https://doi.org/10.1001/jamanetworkopen.2019.1912
https://doi.org/10.1001/jamanetworkopen.2019.1912

	A Retrospective Comparison of the Outcomes of Laparoscopic and Open Radical Hysterectomy for Early and Advanced Cancer of the Cervix, in the Post-LACC Era
	Abstract
	Patients and methods
	Results
	Conclusion
	Introduction
	Patients and Methods
	Inclusion Criteria
	Exclusion Criteria
	Statistical analysis

	Results
	Surgical Outcomes
	Survival Outcomes

	Discussion
	References




