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Abstract

Review Article

Introduction

Cervical cancer is a common gynecologic malignancy, 
and mortality rates remain significantly high in developing 
countries.[1] Surgery, which can be performed by various 
approaches  (laparotomy, vagina, and laparoscopy or 
robotic), is still the main treatment for early‑stage cervical 
cancer.[2,3] For ease of discussion, we have divided the more 
than 100‑year history of cervical cancer surgery into three 
stages, including the period of (1) clinical exploration and 
practice,  (2) normalization and standardization, and  (3) 
minimally invasive surgery (MIS).

For a considerable time, laparotomy has been the choice for 
cervical cancer surgery. Even though it is widely accepted as 
an effective treatment, laparotomy is highly invasive and is 
associated with an increased risk of patient morbidity, tissue 
trauma, complications, and longer hospital stay.[4]

MIS has shown excellent outcomes and has been successful 
in providing safe treatment for early‑stage cervical cancer. 
Similar recurrence rates and patterns of recurrence have 
been shown in patients who had a laparoscopic or an open 
approach to radical hysterectomy by several retrospective 
studies. There is a reduction of overall postoperative 
complications, treatment‑related morbidity, and length of 
hospital stay.[5]

However, studies by Ramirez et  al. and Melamed et  al. 
stated a reduction in overall survival  (OS) of patients 
undergoing minimally invasive radical hysterectomy.[6,7] 
In the Laparoscopic Approach to Cervical Cancer  (LACC) 
Trial, Outcomes were compared between MIS and open 
radical hysterectomy in 1:1 ratio, highlighting that the 
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4.5‑year disease‑free survival rate and OS rate for MIS were 
inferior compared to Open radical hysterectomy, as well as 
higher rates of loco‑regional recurrence. The survival rate for 
MIS versus open approach was reported to be 86% versus 
96.5%.[6] Therefore, laparoscopic surgery for early‑stage 
cervical cancer has come under intense scrutiny, leading to a 
big practice change, not in favor of MIS. It is imperative to 
note, however, that findings from the LACC trial have been 
questioned amid findings of bias and lack of standardization 
in surgeon technique and experience. Many centers worldwide 
performing MIS for cervical cancer has also produced good 
surgical outcome data in contrary to the LACC study. Brandt 
et  al. compared oncologic and perioperative outcomes in 
patients who underwent MIS compared to laparotomy for 
newly diagnosed early‑stage cervical carcinoma and found 
5‑year disease‑free survival  (DFS) rates were 87.0% in the 
MIS group and 86.6% in the laparotomy group, whereas 
5‑year disease‑specific survival rates were 96.5% and 93.9%, 
respectively. In their review, the 5‑year OS rates were 
96.5% (MIS) and 87.4% (open), respectively. They concluded 
that MIS radical hysterectomy for cervical carcinoma did not 
confer worse oncologic outcomes.[8] Similarly, Diver et  al. 
found that MIS radical hysterectomy did not compromise 
patient outcomes and has shown a reduction in morbidity.[9] 
The recent SUCCOR study in an international European cohort 
showed higher relapse and risk of death in the MIS group 
and interestingly the authors also found the use of uterine 
manipulator to be associated with poorer outcomes in patients, 
though agreeable with its technical advantage in performing 
a radical hysterectomy.[10] A detailed analysis of 53 cases of 
stage IA1‑IB1 Cervical Cancer that underwent Laparoscopic 
Radical Hysterectomy from January 2009 to May 2014 in a 
tertiary MIS center has found an astounding 100 percent 5‑year 
survival rate. The authors concluded that a “Tumour‑Free” 
concept, coupled with a standardized surgical approach of 
adequate radicality and parametrial resection, performed by 
experienced surgeons with adequate case‑load yielded the 
excellent outcomes.[11] It is obvious that many questions remain 
unanswered, and the shift of practice from MIS back to the old 
open approach is hasty to say the least. Standardization and 
adequacy of radicality in laparoscopic radical hysterectomy 
should be the main focus as surgical experience and skill 
are not the same as a drug being tested. In view of this, the 
Asia Pacific Association for Gynecologic Endoscopy and 
Minimally Invasive Therapy has released a statement and effort 
has been made in the MITOR Trial to research and answer 
this vital clinical question.[12] In this article, we reviewed the 
century‑old‑history of cervical cancer surgery, outlined the 
standardization of cervical cancer surgery, and analyzed the 
current state of affairs revolving around cervical cancer surgery 
in the post‑LACC era.

The Period of Clinical Exploration and Practice

The initial exploration of cervical cancer surgery was a 
long and arduous journey for many a gynecologist. The first 
successful abdominal extirpation of a cancerous uterus was 
performed in January 1878 by Wilhelm Alexander Freund, a 
German gynecologist. He put forward the view of clamping and 
systematic suturing of uterine arteries, suturing of the cardinal 
ligament, uterosacral ligament, and broad ligament during 
hysterectomy, which not only prompted the standardization of 
hysterectomy but also made gynecologic surgery a stand‑alone 
field.[13] In 1895, Ries and Clark found that cervical cancer 
spreads to surrounding tissues and lymph nodes beyond the 
limits of excision of the standard hysterectomy. They proposed 
a more radical hysterectomy, removing more of the broad 
ligament, vagina, and associated pelvic lymph nodes.[13] In 
1898, Wertheim performed the first radical hysterectomy in 
patients with cervical cancer. He corrected the misconception 
that cervical cancer metastasizes to surrounding tissues and 
lymph nodes only in late stages and put forward that surrounding 
tissues and pelvic lymph nodes metastases may also exist in 
the early stage.[14] He further described the details on radical 
hysterectomy and the extension of excision, including removing 
the uterus, parametrium, upper vaginal tissues, and pelvic 
lymph nodes.[13] This procedure has become the rudiment of 
the modern cervical cancer surgery and has contributed to the 
exploration of the standardized surgical treatment of cervical 
cancer. However, these surgical methods have high mortality 
rates, multiple complications, such as excessive intraoperative 
bleeding, and low 5‑year survival rates. For example, Wertheim’s 
report in 1911 had reported that the surgical rate was 50%, the 
mortality rate was 18.6%, and the 5‑year cure rate was 42.4% 
among 500 patients who underwent surgery.[13,15] Owing to high 
mortality and low survival rates, more scholars and gynecologists 
began to explore new innovations in surgery. In 1901, Schauta 
systematically performed a vaginal radical hysterectomy (RVH) 
on a 43‑year‑old woman, and later reported on 564 patients who 
underwent RVH with a 48.7% operability rate, 10.8% mortality 
rate, 39.7% 5‑year cure rate, and 10.6% intraoperative bladder 
and rectal injury.[13,16] Afterward, the British doctor, Victor 
Bonney performed 500 Wertheim radical hysterectomies for 
cervical cancer and invented auxiliary hysterectomy forceps, 
vascular forceps, tissue forceps, and other devices, which greatly 
reduced many complications such as intraoperative bleeding and 
improved 5‑year survival rate as well as reduced the mortality 
rate, contributing to the subsequent exploration of normalization 
and standardization of cervical cancer surgery.[17‑19]

The Period of Normalization and Standardization

In 1944, Meigs devised a new surgical operation by performing 
bilateral pelvic lymph node dissection combined with 
Wertheim’s operation. He stated that pelvic lymphadenectomy 
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could improve the prognosis and emphasized that detailed 
anatomy and certain peri‑operative procedures such as anemia 
correction and strengthening hospital care should be performed. 
The study reported the 5‑year survival rate of patients with 
stage I was 81.1%, and with stage II was 61.8% of 100 patients. 
This study also demonstrated no surgical‑related mortality 
and a positive lymph node rate of 17% in 47  patients.[13,20] 
In 1956, Meigs first reported in the literature that radical 
hysterectomy combined with pelvic lymphadenectomy, which 
is known as the Class III operation, should be the standardized 
procedure for the surgical treatment of cervical cancer and also 
contributed significantly to the development of the concept of 
standardization in Radical Hysterectomy.[21,22]

Meanwhile, Piver et  al. proposed five classes of surgical 
treatment of cervical cancer that were widely used.[22] The 
proposal of this resulted in patients with different stages of 
cancer being stratified into respective class for hysterectomy. 
For example, patients in stage I‑IIA can be adequately treated 
with type III surgery, which was also known as Meigs’ 
operation. This operation included ligation of uterine artery at 
its origin from the internal iliac artery and cardinal ligament 
resected at the pelvic wall, the uterosacral ligaments excised 
at their sacral attachments, vesicocervical ligament excised 
at its bladder attachment, one‑half of the vagina removed, 
and the pelvic lymphadenectomy as a routine. The Class 
IV operation is used for more extensive excision. It was 
suggested that based on the clinical stage, the appropriate 
class of surgical operation will improve the surgical outcome 
and reduce complications as well as mortality rates. At the 
same time, surgery combined with timely and appropriate 
administration of adjuvant treatment further reduces the 
risk of cervical cancer recurrence after surgery. Early 
administration of adjuvant treatments as illustrated in an 
animal study by Lee and Kay has demonstrated this.[23] 
However, this classification of surgery does not provide for 
nerve sparing and as a result, bladder dysfunction, atony, and 
various fistula remain a contentious problem postsurgery.

In order to solve the need for nerve retention and reduce 
intraoperative bleeding, Okabayashi improved the Wertheim 
operation at Kyoto Imperial University in 1921. The modified 
operation is characterized by removing more extensive 
parametrial tissue and separating the posterior leaf of the 
vesicouterine ligament to ensure the bladder branch to 
be isolated from the uterus, cervix, and vagina without 
injury. Meanwhile, he elucidated the importance of finely 
dissecting the anterior and posterior leaf of the vesicouterine 
ligament to avoid vascular injury and reduce the risk of 
intraoperative and postoperative bleeding.[24,25] He also 
proposed the concept of “Okabayashi Space,” which consists 
of the peritoneum of the lateral rectal fossa (the apex of the 
space), the lateral wall of the rectum, the lateral side of the 

uterosacral ligament (the medial side), and the internal iliac 
artery and its accompanying veins  (the lateral side), the 
posterior wall which is the lateral rectal ligament  (rectal 
column), the anterior wall which is the posterior wall of 
the cardinal ligament, and the uterine artery. Dissecting the 
space to separate the paravesical space and “Okabayashi 
Space,” and opening the ureteric tunnel to dissect and free 
the pelvic plexus nerve to avoid bladder branch injury.[24‑26] 
Afterward, Yabuki systematically described the concept 
of nerve‑sparing radical hysterectomy in 1991 for the 
first time.[27] This procedure involved the severance of 
round ligament and pelvic infundibular ligament, showing 
paravesical and pararectal space, separation and severance 
of the uterine artery, isolation of the ureter, and exposing 
the lamina consisting of the cardinal ligament  (containing 
uterine artery and vein), lateral ligaments (containing middle 
rectal artery and vein) and pelvic splanchnic nerve. Then the 
fine exposure and separation of the deep uterine vein and 
lateral ligament in their entirety, in order to extirpate the 
cardinal ligament and performed an extensive nerve‑sparing 
hysterectomy. This method reduced blood loss and prevented 
brisk bleeding from the venous plexuses. Afterward, 
Shingo Fujii et al. clarified the anatomic identification and 
functional outcomes of the nerve‑sparing Okabayashi radical 
hysterectomy[28] They emphasized the importance of the 
separation of vascular part and connective tissues to preserve 
one of the branches of the pelvic splanchnic nerves during 
the division of the parametrial tissues, and further separating 
the hypogastric nerve, the pelvic splanchnic nerve, and by 
the separation of the inferior vesical vein in the posterior leaf 
of the vesicouterine ligament, the bladder branch from the 
inferior hypogastric plexus can be identified and preserved. 
In 2008, Fujii observed Okabayashi’s surgery videos and 
confirmed this point once again.[26] In this technique, there 
is a significant reduction in the incidence of postoperative 
bladder dysfunction after radical hysterectomy for cervical 
cancer. This was shown in the reduction of incidence of 
urinary retention and an increase in patient satisfaction of 
micturition. In 2009, Sabrina et al. conducted a retrospective 
study, analyzing the data from 124  patients with cervical 
cancer of stages IA to IIA that were performed on the 
non‑nerve‑sparing radical hysterectomy group (1994–1999) 
and 122 patients with stages IA to IIA in the group where 
nerve‑sparing was the intention‑to‑treat  (2001–2005). 
They found that nerve‑sparing surgery not only reduced 
postoperative complications but was also not an independent 
prognostic factor affecting local recurrence.[29]

The Period of Minimally Invasive Surgery

MIS for cervical cancer has undergone a series of processes. 
French gynecologist Dargent first performed laparoscopic 
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vaginal radical trachelectomy  (LVRT) in 1984. For early 
cervical cancer with cervical tumor lesions ≤ 2 cm; patients’ 
reproductive function were preserved; and eight cases of 
pregnancy were reported in 1994, one of which successfully 
delivered, creating a new era of fertility‑preserving surgery 
for early cervical cancer.[30] However, it did not describe 
the presence of lymph node metastases, lymphovascular 
space invasion, and other high‑risk factors in these patients 
and whether this operation could be adopted to preserve 
fertility under the condition of these high‑risk factors 
mentioned above for the tumor lesion  ≤  2 cm or more 
than 2 cm, but it promoted subsequent research. There 
was considerable interest in the MIS approach since then, 
leading up to when Marchiole et al. compared the effects of 
laparoscopic‑assisted radical vaginal trachelectomy (LARVT 
or Dargent’s operation) with laparoscopic‑assisted vaginal 
radical hysterectomy (LARVH) on patients’ intraoperative 
and postoperative mortality and recurrence. They compared 
the intraoperative and postoperative complications and tumor 
recurrence of 118 patients undergoing LARVT or Dargent’s 
operation and 139 patients undergoing LARVH. The results 
showed no significant statistical difference between the 
two groups in terms of intraoperative and postoperative 
complications and tumor recurrence. In addition, this study 
showed that tumoral size, presence/absence of lymph node 
metastases, and lymphovascular space invasion  (LVSI) as 
well as the depth of invasion were the determinant factors 
affecting prognosis and recurrence. LARVT, which is worthy 
of application, is still a safe operation for women with stage 
IA2‑IB1(tumor size <2 cm, negative pelvic lymph nodes and 
LVSI, and depth of tumor ≤10 mm) and can preserve fertility 
without increasing mortality and risk of tumor recurrence.[31] 
For tumor size <2 cm, some surgeons suggest that a 2 cm 
cutoff may be used for vaginal trachelectomy, whereas a 4 
cm cutoff may be used for abdominal trachelectomy.[32] The 
2020 National Comprehensive Cancer Network  (NCCN) 
guideline points out that tumors that are 2–4 cm have to be 
carefully selected for a fertility‑sparing approach as many of 
these patients may require postoperative adjuvant therapy due 
to pathologic risk factors (e.g., positive nodes).[33] However, 
for nonfertility‑sparing surgery for cervical cancer, it has 
experienced some processes. The first laparoscopic radical 
hysterectomies were performed in 1992/1993 by Nezhat, 
Querleu, Lee in the US, Europe, and Asia, respectively.[34] 
In 1992, Nezhat reported a patient with stage IA2 cervical 
cancer who underwent laparoscopic radical hysterectomy 
combined with pelvic and para‑aortic lymph node dissection. 
This procedure firstly removed the pelvic lymph nodes and 
the para‑aortic lymph nodes, and then the uterus. It was not 
reported in detail, whether all pelvic and para‑aortic lymph 
nodes have been removed, and whether this operation is 

a standard cervical cancer procedure but required further 
research.[34] In 2006, Sert firstly reported robot‑assisted 
extensive hysterectomy and showed that robotic surgical 
procedure was more precise than traditional laparoscopic 
radical hysterectomy. This report has increased the popularity 
and application of robotic surgery in the future.[35] In 2008, 
Querleu and Morrow put forward a new classification, called 
the Querleu–Morrow Classification of Radical Hysterectomy. 
The classification is based only on lateral extent of resection 
and included four types of radical hysterectomy (A‑D: Type 
A: Minimum resection of paracervix; Type B: Transection of 
paracervix at the ureter; Type C: Transection of paracervix 
at the junction with the internal iliac vascular system and 
Type D: Laterally extended resection), which guided surgical 
standards and procedures for patients with different clinical 
stages, making the surgical treatment of cervical cancer a 
more unified approach. Meanwhile, this is also the formal 
way of presentation of the standardization of laparoscopic 
radical hysterectomy for cervical cancer, which has profound 
significance.[36] Nevertheless, this type of classification 
has not been able to provide a more precise and accurate 
anatomical guide, since there were problems such as lack 
of lymph node dissection details. For example, there is the 
limit between paracervical lymphadenectomy and that of 
internal Iliac lymph‑node dissection and has neglected the 
removal of lateral external iliac nodes. In order to improve 
on this deficiency, Querleu et al. updated the classification 
in 2017. The new Querleu–Morrow Classification of 
Radical Hysterectomy in 2017 has provided a more accurate 
anatomical guide and emphasized a finer resection range, 
such as clarifying the extent and range of lateral cervical 
resection, the minimum length of the vaginal resection, and 
the range of the dorsal and ventral parametrium resections. 
Meanwhile, it has emphasized excision of the central tumor 
with clear margins and removal of any potential sites of nodal 
metastasis. So, this classification has become more popular 
and its application in the surgical community has reached a 
worldwide acceptance.[37]

The Post Laparoscopic Approach to Cervical 
Cancer Era

In 2018, the New England Journal of Medicine published 
two studies on early‑stage cervical cancer. One of which 
was from MD Anderson Cancer Center’s LACC trial; 
they analyzed 319  patients in the minimally invasive 
group and 312 patients in the abdominal group and found 
that MIS was associated with a lower rate of OS (3‑year 
rate, 93.8% vs. 99.0%) and DFS  (4.5‑year rate, 86.0% 
vs. 96.5%).[6] Alexander Melamed et al. found that over a 
median follow‑up of 45 months, the 4‑year mortality was 
9.1% among women who underwent MIS and 5.3% among 
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those who underwent open surgery by analyzing the data 
from the National Cancer Database and the Surveillance, 
Epidemiology, and End Results 18‑registry database. In 
the period of 2006–2010, MIS coincided with a decline in 
the 4‑year relative survival rate of 0.8% with the gradual 
increase in the rate of MIS.[7] These two studies revealed that 
open surgery may be better than the MIS to treat early‑stage 
cervical cancer. What’s more, a secondary endpoint of 
the LACC trial is to use quality‑of‑life and symptom 
assessments (12‑item Short‑Form Health Survey, Functional 
Assessment of Cancer Therapyentsyc Ap  [FACT‑Cx], 
EuroQoL‑5D, and MD Anderson Symptom Inventory) 
before surgery and at 1 and 6 weeks and 3 and 6 months 
after surgery (FACT‑Cx was also completed at additional 
time points up to 54 months after surgery) to assess the 
quality of life (QoL). The results showed that women with 
early‑stage cervical cancer had similar postoperative QoL 
6 weeks after surgery and beyond regardless of whether they 
had an open or minimally invasive radical hysterectomy. The 
authors concluded that open radical hysterectomy should 
be recommended for patients with early‑stage cervical 
cancer.[38]

2020 NCCN Guidelines for Cervical Cancer also point 
out that Stage IA1 surgery can be performed by vaginal or 
laparotomy or MIS approach. However, for stage IA1 with 
LVSI and IA2 or stage IB1‑IB2 as well as selected stage 
IB3‑IIA1, it should be performed by laparotomy rather than 
the MIS.[33] So, scholars began to explore the effect of MIS 
and open surgery for cervical cancer, focusing on the logic 
and rationality of laparoscopic surgery. Most of these studies 
have shown that MIS is better than abdominal surgery in 
terms of postoperative morbidity  (bleeding, intraoperative 
and postoperative complications, and length of hospital stay). 
It is worthy to note that many studies have shown that tumor 
size, surgical volume, surgery approach (the use of Uterine 
manipulator, colpotomy, circulating CO2, squeezing the 
cervix), the standardization of surgery, whether cervical cancer 
surgery was performed by qualified doctors, etc., affected the 
outcomes of surgery and OS as well as DFS.[3,12,39‑52] For 
example, Magrina et  al. first compared the perioperative 
results of patients undergoing radical hysterectomy by 
robotics, laparoscopy, and laparotomy and found that 
there was no significant difference in the mean number of 
removed lymph nodes among the three surgery approaches.
[4] Querleu et al. retrospectively analyzed patients undergoing 
radical hysterectomy from 2004 to 2008 and found that 
surgery at high‑volume centers is associated with decreased 
local recurrence risk, lower overall mortality, and improved 
survival.[36] Alfonzo et al. retrospectively analyzed the OS 
and DFS of 236 patients with stage IA1‑IB who underwent 
laparotomy and correspondingly 628 patients who underwent 

robotic surgery from January 2011 to December 2017. The 
results showed that there was no significant difference 
between open and robotic surgery and the recurrence pattern 
was similar in both groups. In addition, tumor size and Grade 
3 were found to be independent significant risk factors.[53] 
Lee et al. retrospectively identified stage IB1‑IIA2 patients 
who underwent either laparoscopic  (158 patients) or open 
radical hysterectomy  (435  patients) to compare survival 
outcomes between 2000 and 2018, and found that MIS was 
an independent poor prognostic factor for the patient with 
PFS and MIS has a higher recurrence rate than laparotomy.[3] 
However, MIS does not affect the PFS of patients with stage 
IB1 cervical cancer with a tumor diameter ≤2 cm, which also 
supported that the feasibility and safety of MIS surgery for 
tumor size smaller than 2 cm.[3,5,40] At the same time, studies 
have found that MIS preserving fertility for patients with 
tumor diameters <2 cm was also safe and feasible.[54] The 
above literature also proved the deficiencies in the LACC 
trial. The results of this trial did not in particular evaluate 
patients with “low‑risk” cervical cancer  (including tumor 
size, <2 cm, no LVSI; depth of invasion <10 mm; and no 
lymph‑node involvement) because the trial was not powered 
to evaluate the oncologic outcomes of “low‑risk” patients 
under the two surgical approaches.[6] Nevertheless, some 
scholars have found that in terms of OS or DFS, for tumors 
diameter >2 cm, such as 2–4 cm in diameter, laparotomy was 
better than MIS.[3,55] This suggests that tumor size affects the 
outcomes of laparotomy and MIS. Hence, as illustrated in 
various studies and also the APAGE‑MIT 12‑point statement, 
careful patient selection, standardization of technique, the 
performance of surgery by experienced Endoscopic Surgeons 
utilizing the “Tumour‑Free” concept should be the principle 
in cervical cancer surgery.[12]

As the results of a secondary endpoint – QOL, of the LACC 
trial shows that MIS was not superior to open surgery,[38] 
researchers found the long learning curve MIS, the use of 
uterine manipulator and intraperitoneal colpotomy maybe 
the cause of tumor exposure to the circulating CO2, leading 
to an increased risk of recurrence after surgery.[41‑43,48] Lee 
et  al. put forward that the learning curve, standardization 
of radical hysterectomy, the surgeon’s surgical skills, 
capability and qualification, surgical instruments, follow‑up 
period, etc., impacted the outcomes of MIS for cervical 
cancer. They emphasized that the surgeon’s performance of 
radical hysterectomy should be standardized, especially the 
standardized excision of the parametrial tissues. Surgeons 
need to learn, train, and be qualified, and careful selection 
of patients is crucial to produce good outcomes. When 
counseling patients for MIS, patient concerns should be 
addressed by applying data from qualified MIS centers and 
the result of the LACC trial treated with caution.[53] Kanao 
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et  al. applied the “no‑look no‑touch” technique in total 
laparoscopic radical hysterectomy (TLRH). This technique 
incorporates 4 specific measures consisting of creating a 
vagina cuff, avoidance of a uterine manipulator, minimal 
handling of the uterine cervix, and bagging of the specimen 
to prevent tumor spillage. Overall, the no‑look no‑touch 
technique reduced the risk of intraoperative tumor spillage 
during TLRH for early‑stage cervical cancer and ensured the 
feasibility and safety of MIS.[41]

In 2009 and 2017, our team established the concept of 
“Cheng’s triangular area” and “Cheng’s Cross” to accurately 
dissect uterine arteries and parametrium tissues, which has 
been used in laparoscopic radical hysterectomy  (LRH). 
The triangular area consists of the uterine round ligament, 
infundibulopelvic ligament, and the external iliac vessels. 
We can quickly dissect the uterine artery and ureter from 
this area  [Figure  1]. It can reduce complications such as 
intraoperative bleeding and postoperative ureteral injury 
by taking advantage of these anatomical landmarks as 
well as can improving the quality of surgery and patient 
prognosis. [56,57] Based on Clinical Stage of Cervical 
Cancer (FIGO, 2009 vs. 2018), Steven Piver Classification/
Querleu‑Morrow Classification of Radical Hysterectomy, 
the “tumor‑free” concept, and the laparoscopic dissection 
to expose “the para‑cervical precision anatomy”, we present 
a concept, known as “Laparoscopic Regional Radical 
Hysterectomy, LRRH”  [Figures  2 and 3].[58] We dissected 
the cardinal ligament, the vesico‑cervical ligament, and 
the pelvic autonomic nerve plexus through the “Cheng’s 
triangular area” and “Cheng’s Cross” approaches, exposed 
the paracervical tissue, and then completed regional radical 
hysterectomy in 5 key steps: (1) cutting the cardinal ligament 
to the pelvic sidewall‑the internal iliac vessels (transection to 
the edge); cutting the cardinal ligament to the bottom‑Pelvic 
floor muscle fascia  (vertical excision to the pelvic 
floor muscle fascia)  [Figures  3 and 4];  (2) cutting the 
vesico‑cervical ligament near/from the bladder  (ureter 
papillary)  [Figure  4];  (3) the uterosacral ligaments are 

excised at their sacral attachment (2–3 cm) [Figure 3]; (4) 
cutting the branch of the uterine autonomic nerve (dissection 
of the space of Okabayashi)  [Figure  3];  (5) resection of 
the upper one‑half of the vagina  (15–20 mm of vagina 
and para‑vagina from the tumor or cervix)  [Figure  3]. 
LRRH for cervical cancer can resect more extensively the 
para‑cervical tissues and can be used as a standard of MIS 
for early‑stage cervical cancer. Despite the controversy 
surrounding MIS for early‑stage cervical cancer, MIS and its 
continued application should go on, pending a larger scale 
study involving centers of excellence in MIS, with surgery 
performed by qualified endoscopic surgeons (the upcoming 
MITOR trial).[12,59]

Conclusion and Prospect

At present, the detection rate of cervical cancer is ever 
increasing due to better diagnostic modalities and more 
women seek treatment, due to the improvement of cervical 
cancer screening methods. In terms of treatment of the 
early‑stage cervical cancer, surgery is the mainstay. The 
various approaches of abdominal, vaginal, and MIS each 
have a role to play in patient management with its’ own pros 
and cons. For example, the advantage of transabdominal 
surgery is that it may have a higher OS and DFS, but 
it increased intraoperative bleeding, the incidence of 
postoperative fever, and adhesion. Transvaginal radical 
hysterectomy can be applied to difficult operations in open 
surgery or patients with obesity or cardiovascular disease. 
However, the disadvantages of this operation are that it is 
not possible to dissect the pelvic lymph nodes and the field 
of surgery is deficient. Compared with them, MIS can reduce 
intraoperative and postoperative complications as well as 
can be combined with transvaginal surgery. MIS also has the 
significant advantage of smaller incisions, faster recovery, 
and a shorter interval before starting adjuvant therapy.[23] 

Figure  1: Cheng’s triangle and Cheng’s Cross  (from reference[56,57]) 
dissection of uterine branch of pelvic plexus and Cheng’s Cross. 
1  =  Internal iliac artery; 2  =  uterine artery; 3  =  deep uterine vein; 
4 = ureter; 5 = hypogastric nerve; 6 = pelvic splanchnic nerves from 
S2 to S4 sacral roots; 7 = uterine branch of pelvic plexus; 8 = bladder 
branch of pelvic plexus; 9 = uterosacral ligament; 10 = cardinal ligament; 
11 = cardinal‑uterosacral confluence

Figure  2: Laparoscopic regional radical hysterectomy  (LRRH)  (from 
reference[58]) A region: ① the cardinal ligament–the part of the uterine 
artery; ② Vesico‑cervical ligament has been cut off (ventral leaf), in front 
of the ureter. B region: ❶the cardinal ligament–the part of uterine Venous 
system and connective tissue;❷ Vesico‑cervical ligament (dorsal leaf), 
behind ureter; ❸ the uterosacral ligament. Region A the complete 
removal of the cardinal ligament; Region B the complete removal of 
paravaginal tissue; Region C the enough boundary of vaginal resection
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For MIS, there is an urgent need to clarify the issue of 
lack of standardization as well as rigorously evaluating 
surgeon performance before drawing conclusions. Studies 
have suggested a learning curve of at least 50 cases of MIS 
radical hysterectomy before a surgeon can be proficient and 
produce excellent outcomes for cervical cancer surgery. The 
“tumour‑free” concept, should be uniform and evaluated 
further. The long‑standing issue of tumor spread and 
loco‑regional recurrence due to uterine manipulator has 
been repeatedly questioned, as some researches have shown 
that excellent outcomes can be achieved despite its’ use. 
It is likely that a standardized use of Uterine Manipulator 
will help answer this doubt. Similar to the practice of MIS 
in the field of General and Colo‑Rectal Surgery, progress 
and change are inevitable. We should not regress back to 
the practice of open surgery for Gynecologic Cancers more 
than 120 years ago, but instead, policies should be inclusive, 
and various approaches to Cervical Cancer surgery should 
be given its own merits and demerits, with the ultimate aim 
of providing excellent patient outcomes.[12,60]
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