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From the President’s Pen

Greetings from AOGD

Wishing each and every member of AOGD a very happy and prosperous new year
2021. | hope this year brings lots of happiness, good health and bright hopes to all the
members of AOGD. Wishing the corona crisis to die its natural death and we all thrive
in perfectly healthy environment in the new year.

The New Year 2021 will also help us to spring back to our normal lifestyle. We are
hoping this year to be for exciting, healthier, successful and full of growth. We will
hopefully have physical meetings and will be able to meet our friends and colleagues.
Though we also enjoyed the virtual meetings and continued with our learning and
academic growth. May be in future we may have mixture of both i.e. hybrid meetings
with physical and virtual components added. “Change is inevitable”. So we also keep
changing and innovating for better academics and brighter future.

This bulletin is on oncology and we have the privilege of having stalwarts in oncology
writing important topics. We have inputs from Dr. Sarita Shamsunder, Dr. Sumita
Mehta, Dr. Rupinder Sekhon, Dr. Shalini Rajaram, Dr. Seema Singhal, Dr. Rama Joshi,
Dr. Harsha Khullar and Dr. Dinesh Kansal.

The month of January 2021 is also a month for Cervical Cancer Prevention. AOGD is
planning activities for that event.

Wish you all again happy new year, brighter and healthier days ahead.
Long Live AOGD!

Dr Mala Srivastava
President, AOGD
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From the Vice President’s Pen

Greetings to all members of the association!
Hope you and your families are safe and doing well !

While we are in this most unprecedented time of uncertainty, volatility, and adversity,
| wish you all a hope-filled and courageous heart!

As we enter into year 2021 of the 21 century and the last quarter of our tenure as
the secretariat of AOGD, we are hopeful that soon there would be restoration of life
towards normalcy.

This Pandemic has taught us a lot of new things. There has been a Paradigm shift in
our approach to Teaching and Learning; from live class-rooms to virtual Webinars,
live OTs to Electronic relays, Live Conferences, Workshops, Quizes and Competitions
to all E- Conferences etc and so on and so forth.

Through AOGD initiatives, we have always strived to ensure our best efforts to impart
knowledge so as to be able to elevate the level of care in women’s health and ensuring
that all women have equal opportunities to a healthy life.

Our Editorial Board’s efforts in that direction, have beautifully shaped this month’s
Bulletin on Gynae Oncology. I'm sure we'll all learn a lot from the experts.

As has been said - “Never lose Hope. Storms make people Stronger and never last
forever”- Roy T Bennette

Wishing a very ‘Happy and Healthy New Year’ , Lohri and Republic Day to everyone!
Regards,

Dr Kanika Jain
Vice President, AOGD
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From the Secretary’s Desk

Greetings to all !

As 2020 has been a year of unexpected superlatives courtesy of the pandemic, | wish
that year 2021 will prove to be healthier, happier and CORONA free.

The academic activities in the month of December-January continued to be on the
virtual platform as webinars and e-CMEs.

Our editorial team has brought the AOGD E-bulletin January version dedicated to
Gynae Oncology, which should be of great interest and immense use to our readers.

Looking forward to your continued support.
The magic in new beginnings is truly the most powerful of them all- JOSIYAH MARTIN
Warm Regards

Dr Mamta Dagar
Hon. Secretary

Monthly Clinical Meeting

AOGD Monthly Virtual Clinical Meet will be organised by Ram Manohar Lohia Hospital, New Delhi
on 29 January, 2021 from 04:00pm to 05:00pm.
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Dr Harsha Khullar
Guest Editor

=

Dr Geeta Mediratta
Chief Editor

-

Dr Chandra Mansukhani
Co-Editor

From the Guest Editor’s Desk

Dear Friends,
A very happy healthy and safe new year to all of you from secretariat of AOGD!!!

As you all know that the result of any intervention is determined by its impact on
guantity and quality of life which is measured against the maternal and psycological
costs. Most people will find out about their illness too late for curative medical
treatment. Gynaecologic oncologist is in a unique position to function collectively as a
primary care provider allowing comprehensive transfer of treatment with an emphasis
on patients quality of life.

World health assembly recognises cancer cervix as a public health problem and WHO
has developed guidelines on control and prevention of cancer cervix by vaccination and
screening. Dr. Saritha Shamsunder has described about the “Emerging role of STls in CIN
and cervical cancer” and “HPV vaccination” has been dealt in detail by Dr. Mala Srivastava.

The cornerstone of managing endometrial cancer is surgery and there is a paradigm
shift to minimal access surgery. Dr. Rama Joshi has discussed about the innovative
method “Robotic platform as a technology advances” and Dr. Dinesh Kansal has given
in depth description of the “Sentinel lymph node biopsy in carcinoma endometrium”.
The role of minimally Invasive technique in vulval cancer is also coming up because
of low post operative complications and is discussed in detail in the topic of “Role of
Minimally Invasive technique of vulval cancer” by Dr. Swati Tomar.

“Smooth muscle tumour of uncertain malignant potential” baffles the Pathologist
and Oncologist with the diagnosis & management. Dr. Sumita Mehta has nicely
dealt with this rare phenomenon. Similarly “High grade serous carcinoma ovary”, Its
diagnosis and management has been described in detail by Dr. Rupinder Sekhon.

The subject of controversy “Breast cancer in pregnancy” details about the diagnosis
and management by surgery, chemotherapy and when to deliver the baby. It has been
written and explained in detail by Dr. Shalini Rajaram along with Dr. Rahul Modi and
Dr. Bina Ravi.

The budding Gynaecologist Dr. Huma Ali has worked on “Contrast enhanced ultrasound
in Gyanecological practice”. She has tried to discuss every point regarding the medium
used and how to differentiate between benign and malignant uterine neoplasms.

| extend my sincere gratitude to all the contributors for this Gynaecological Oncology
Bulletin of AOGD. | hope all of you enjoy reading various topics which we tried to
include in this.

Stay safe & stay healthy.
We welcome any suggestions from esteemed members.

Happy reading!

Dr Harsha Khullar

Vice-Chairperson & Senior Consultant
Institute of Obst & Gynae

Sir Ganga Ram Hospital, New Delhi
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Emerging Role of STiIs in CIN and Cervical Cancer

Saritha Shamsunder

MD, FRCOG, FICOG, BSCCP, Accredited Colposcopist, VMMC & Safdarjung Hospital, New Delhi

Introduction

Cervical cancer is the fourth most common cancer
in females in India in 2018. It accounts for 6.6% of
all cancer in women and for 7.5% of all deaths per
year!. Highest is 23.07/100,000 in Mizoram state
and lowest is 4.91/100,000 women in Dibrugarh
districtin India. The high mortality rate from cervical
cancer can be reduced through a comprehensive
approach that includes prevention, early diagnosis,
effective screening and treatment programmes.

Etiology & Risk Factors

For cervical cancer, human papilloma virus (HPV)
is now considered the primary etiological agent.
Nevertheless, HPV infection is often intermittent,
and ultimately only a small number of women with
chronic infection develop cervical cancer. Therefore,
other cofactors may be involved in enhancing
cervical cancer vulnerability following HPV infection
by promoting persistence of HPVs.2 Behavioural and
lifestyle variables, as well as sexually transmitted
infections such as bacterial vaginosis, Chlamydia
trachomatis (C. trachomatis), herpes simplex virus,
and human immunodeficiency virus were identified
as potential cofactors involved in cervical cancer.

Cervical cancer risk factors include long-term use of
oral contraceptives, high parity, cigarette smoking,
human immunodeficiency virus co-infection, and
sexually transmitted infections (STls), such as
Chlamydia trachomatis, Neisseria gonorrhoeae,
herpes simplex virus type 2, Trichomonas vaginalis,
Mycoplasma, Ureaplasma organisms. There is
currently no definitive consensus on the effect of
non-HPV STIs on an abnormal cervical cytology.
HIV-diagnosed women have more frequent HPV
infections, are more likely to become infected
with several forms of HPV, and are more likely to
have high-grade cervical disease compared to HIV-
negative women. Early in 1993, cervical cancer was
one of three AIDS-defining cancers by the AIDS-
defining disease control centres. The World Health
Organization classified cervical cancer as stage 4
AIDS defining illness in 2005.

Normal Cervicovaginal Flora
& Bacterial Vaginosis

The primary colonizing bacteria of a healthy
individual are of the genus Lactobacillus. Other
bacterial species are frequently found in the
vagina, such as the Gram positive cocci: Atopobium
vaginae, Peptostreptococcus spp., Staphylococcus
spp., Streptococcus spp., and Bacteroides spp.,
Fusobacterium  spp., Gardnerella  vaginalis,
Mobiluncus,  Prevotella  spp., and Gram-
negative enteric organisms, such as Escherichia
coli. Mycoplasma and Ureaplasma are frequently
found in the vagina. Bacterial vaginosis refers to
a remarkable change in the vaginal microbiota
to a dysbiotic environment, characterized by
microorganism diversity and increased aerotolerant
and strict anaerobic loads, including Gardnerella
vaginalis, Mobiluncus and Aptopobium vaginae,
and other fastidious bacteria, such as Megasphaera,
Sneathia, and Clostridiales spp. Previous research
showed that bacterial vaginosis is associated not
only with reproductive and obstetric sequelae
but also with precancerous cervical lesions.?
Nonetheless, further studies are required to test
the relationship and aggregate the evidence.

Molecular Mechanisms
Causing Cervical Cancer

High-risk and low-risk HPVs cause infection by
acquiring access through micro-abrasion to the
proliferatingbasal cellsofthesstratified epithelium.
A crucial event in HPV-mediated carcinogenesis
leading to aberrant proliferation and malignant
development is the incorporation of HPV DNA
into the host cell genome. Integration usually
results in increased expression and stability of
transcripts encoding the viral oncogenes E6 and
E7, known to inactivate and/or accelerate the
degradation of various cell proteins, including
the protein retinoblastoma (E7) and p53 (E6).
Mechanism of other STIs causing cervical cancer
is either potentiating the effect of pre existing
HPV infection or complimenting & facilitating the




usual pathway of HPV causing cancer. There are
other mechanisms which are yet to be studied
more about, causing cervical cancer by STI’s
organisms other than HPV. A possible mechanism
is C. trachomatis infection triggers the production
of supernumerary centrosomes and chromosome
segregation defects, facilitates multipolar mitosis,
actively promotes chromosome instability,
causes multinucleation, and thereby leading
to transformation and tumor development.
Additionally, C. trachomatis disrupted N cadherin-
dependent cell-cell junctions and caused the
breakdown of the N-cadherin/b-catenin complex
in primary cultures of human cervical epithelial
cells and in Hela cells. More recently, Discacciati
et al found Matrix metalloproteinases-9 /
Reversion-inducing Cysteine-rich protein with
Kazal motifs (RECK) imbalance during cervical
inflammation induced by C. trachomatis might
play a role in cervical carcinogenesis. Infection
with HPV is established as a major cause of
cervical cancer. A large body of evidence suggests
that C. trachomatis infection may increase the
risk of HPV acquisition as well as HPV persistence.
They have similar behavioural risk factors, such
as younger age and higher numbers of sexual
partners. Hence two infection can occur together.
Studies showed that coinfection of HPV and
C. trachomatis was related to a higher risk of
uterine cervical cancer, further strengthening this
relationship.? It may be due to two mechanisms.
First, HPV infection in the basal keratinocytes of
the mucosal epithelium requires the presence of
microabrasions or altered epithelium. Chlamydial
infection could possibly lead to epithelial
disruption, thus, facilitating the entry of the
virus. Second, chlamydial infection might also
disturb the immune response necessary to clear
the virus.

Similarly Bacterial Vaginosis & Neisseria
gonorrhoeae infection are associated with
cervical cytological abnormalities in general

population as shown by many studies which
exhibited increased risk of ASC-US and ASC-
US cytology after adjustment for carcinogenic
HPV-positive status, indicating that Neisseria
gonorrhoeae or bacterial vaginosis may function
as an independent risk factor for formation of
atypical squamous cell.?

Vol.20, No.9; January, 2021

Role of Screening & Early Detection
of STls in Cervical Cancer

In developing countries such as India, cervical
cancer is a public health concern, so much so that
India alone accounts for one-quarter of the global
burden of cervical cancer. This is one of the leading
causes of death from cancer, accounting for 17 per
cent of all deaths from cancer among women aged
between 30 and 69. It is projected that about 1 in
53 Indian women would experience cervical cancer
over their lifetime compared to 1 in 100 women in
more developed regions of the world.>

In both resource-rich and developing countries,
sexually transmitted infections (STIs) are a
major public health concern. STIs are mostly
asymptomatic, which can lead to complications
such as upper genital tract infections, infertility,
chronic pelvic pain, cervical cancer, and chronic
infection with hepatitis viruses and HIV. The primary
goal of screening for STls is to recognize and treat
infected individuals before symptoms occur and
to locate, monitor and treat their sex partners to
avoid transmission and reinfection. Many patients
suffer from asymptomatic disease which increases
the risk of complications and sustained community
transmission. Screening is therefore an effective
approach in recognizing and treating contaminated
individuals, who would otherwise go undetected.
The drawbacks of screening relate primarily to the
expense of the tests, the infrastructure needed
to administer them, and the psychological and
relationship implications of false positive tests
that occur, especially among populations with low
prevalence. Chlamydia trachomatis and Neisseria
gonorrhoeae infections are extremely common
and since the prevalence of these infections among
adolescents and young adults is highest, the
screening should focus these age groups. As same
goes for the screening of cervical cancer, young age
of onset of sexual activity leading to increased risk
of contracting an STI.

Conclusion

Carcinoma cervix is the most common malignancy
in females after breast carcinoma and as concluded
by many studies, STls enhance the risk of cervical
carcinoma. Screening and early detection of
sexually transmitted infections in the target age
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HPV Vaccination- A road ahead

Mala Srivastava?, Ankita Srivastava?

1Senior Consultant & Robotic Surgeon, 2Clinical Assistant, Institute of Obstetrics & Gynaecology, Sir Ganga Ram Hospital, New Delhi

The cancer cervix is among the fourth most
frequent cancer in women all over the world.
There were 570,000 new cases of cervical cancer
reported in 2018.1 The cancer cervix causes 7.5% of
all deaths due to cancers of women. Out of which
85% of all deaths due to cancer cervix occur in low
and middle income countries.

The World Health Assembly had adopted a global
strategy to accelerate the elimination of cervical
cancer by 2030. It recognizes cancer cervix as a
public health problem. WHO also proposes goals
and targets for the period 2020-2030(WHA 73.2)2.

To eliminate cancer cervix these targets have been
set to accelerate the process of elimination:

¢ The 90-70-90 targets are set which are supposed
to be achieved by 2030 by the countries striving
for cervical cancer elimination

e Approximately 90% of girls to be completely
vaccinated with the HPV vaccine by the age of
fifteen years.

¢ Approximately 70% of women to be screened by
the age of 35years, and repeat screening by 45
years of age.

e Approximately 90% of women suffering from
cancer cervix (both pre-invasive and invasive
disease) to be identified and should receive
appropriate treatment.

e As aresult, a target of 4 per 100,000 women-year
for cancer cervix can be achieved as a part of CA
Cx elimination goal.

There is development of guidelines by WHO
on control and prevention of cancer cervix by
vaccination, screening and management of invasive
cancer.

The infection with high-risk human papillomavirus
causes cancer cervix. It is known that genotypes 16
and 18 of HPV, cause nearly 70% of cancer cervix all
over the world.?

The infection with HPV is very common. More
than 120 types of HPV are known, out of which at
least 14 are responsible for causing cancer and are
known as high risk type of HPV infection.

Most of the HPV infections will be cured
spontaneously, yet persistent infection or re-
infection with some high risk strains may cause pre-
invasive or invasive cancers

e Cervical, vaginal and vulval cancer in women
e Penile cancer in men

¢ Anal cancer and cancer of oral cavity and throat
in both men and women

Some of the HPV also causes genital warts. The
viruses that cause genital warts are different from
those that cause cancers.

The infection with HPV is considered sexually
transmitted. Most of the infections usually occur
after sexual debut. The younger women are more
commonly infected with HPV infections, and mostly
they also clear the infection within one or two
years. But persistent infections or re-infection with
HPV genotypes 16 and 18 may cause pre-invasive
or invasive lesions of cervix.

As aresult, among women never infected with HPV,
the vaccination causes prevention of cancer cervix
in almost 100% of cases.

At present there are three types of HPV vaccines
that have been approved for protection against both
HPV 16 and 18, known to cause approximately 70%
of cases of cancer cervix. The Nona-valent vaccine,
the third variety also protects against another five
high risk HPV types that causes further 20% of
cancer cervix. The vaccines which are providing
protection against HPV 16 and 18 also have cross-
protection against other less common high risk
HPV types. WHO considers all the three vaccines
equally protective against the cancer cervix. The
two vaccines containing HPV 6 and 11 also protects
against anogenital warts.*

Most of the HPV infections will clear spontaneously,
but there is a risk that this HPV infection may
become chronic and may lead to pre-cancerous
or cancerous lesion of cervix. In women with
normal immune system it may take 15 to 20 years
to develop cancer cervix in case the infection with
high risk HPV infection is persistent. But in women
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with immune- compromise e.g. women with
untreated HIV infection, it may take only 5 to 10
years to develop the cancer.®

The following are the risk factors for persistence of
HPV infection and formation of cervical cancer:

¢ Infection with high risk HPV type.

¢ Immune-compromised women e.g. those with
HIV infection

e Those with other STDs e.g. herpes simplex,
chlamydia and gonorrhoea

¢ High parity

* Young age at sexual debut

¢ Young age at first birth

e Smoking and tobacco abuse

HPV vaccination is for girls of age 9 to 14 years. The
girls who start the vaccination between age of 9 to
14 years need only two doses given at an interval of
6 months. The girls who start the vaccination after
the age of 15 years need three doses of the vaccine.
The girls who are immune-compromised e.g. those
with HIV infection will also need three doses.

The schedule for three doses include second dose
to be given two months after first dose, and the
third dose to be given at least four months after
the second dose. As a result, six months completes
the vaccination schedule for the three doses.

Best is to give the vaccination before sexual debut.
But in case, the women are already exposed and is
sexually active, yet the vaccine will protect against
the strains to which they have not been exposed
and is contained in the vaccine. Of course, the
vaccine will not protect against strains of HPV to
which the women is already infected and exposed.

The reason why HPV vaccines are given between
9 to 14 vyears is the development of a better
immunogenicity in younger teens. So that they
are protected when they become sexually active.
Most of the women catch HPV infections within
2 to 5 years of becoming sexually active. That is
why it is important to vaccinate them before their
sexual debut. Besides, anyone engaging in activities
involving oral or genital contact can also acquire
infection. The sexual intercourse is not essential to
catch the infection.

It is important to remember that the HPV vaccine
do not treat HPV infections.

AOGD Bulletin

About three HPV vaccines are available which are
approved by the FDA and recommended by CDC.

These includes:

e Bivalent vaccine can be given to women upto 45
years of age

e Quadrivalent vaccine can be given upto 45 years
of age

¢ The third one is nonavalent vaccine again made
by Merck.

These HPV Vaccines are different

¢ Quadrivalent vaccine has capacity to protect
against HPV 16 and 18 together with HPV types 6
and 11, these HPV infections causes genital warts
in both women and men.

e |t is licensed for use in men/ boys.

* These vaccines have different adjuvants and so
they have different responses on body immunity.

FDA has approved all the vaccines as safe and
effective. These vaccines have been tested in
thousands of women all over the world. All the
studies concluded no serious side effects.®

The common side effects include:
* Pain over the injection site

e Fever

e Dizziness

¢ Nausea

e Fainting attacks

Sitting or lying down for 15 minutes after the
vaccination is a good precaution to prevent or to
monitor these minor side effects. HPV vaccinations
will not treat or remove any pre-existing HPV
infections. It will also not cure conditions like warts
or cancetr.

This vaccine is not recommended during pregnancy.
The studies have shown that none of the vaccines
caused any problems for the babies whose mothers
got the vaccine during their pregnancies. In case a
woman gets the first dose of the vaccine and then
gets pregnant, then she should postpone rest
of the doses till after delivery. In case a woman
gets the first dose of the vaccine and then gets
pregnant, there is no reason to get a MTP done.
This vaccination is safe during lactation. Women
can be given this vaccine in the post-partum period.

Women vaccinated with HPV vaccine still needs to
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Carcinoma endometrium is the most common
gynecological cancer in developed countries with an
age standardized incidence rate (world) of 8.4 per
100,000 women.! In developing countries, cervical
cancer still remains the leading gynecological cancer
but recently there has been an increase in the
incidence of endometrial cancer. In India, the total
number of estimated new cases of endometrial
cancer in 2018 is 13,328 with an estimated 5010
deaths. The age standardized incidence rate (ASIR) of
endometrial cancer in India is 2.3/100,000 women.>2
The rise in endometrial cancer in India is mainly
attributed to changing trends in the lifestyle and
reproductive profile of women, especially in urban
areas. The majority of cases present in the 6th and
7th decades of life, with the mean age being 60 years
at the time of diagnosis. Although it is conventionally
thought to be a cancer of the postmenopausal
period, 14% of cases are diagnosed in premenopausal
women, 5% of whom are younger than 40 years.?

The main risk factor is exposure to endogenous
and exogenous oestrogens associated with obesity,
diabetes, early age at menarche, nulliparity, late-
onset menopause, older age (255 years), and use
of tamoxifen.*® The relation between diabetes and
endometrial cancer is controversial. Of the four
cohort studies in which adjustments were made for
body-mass index (BMI), an independent association
between endometrial cancer and diabetes was noted
in only one.’®*® About 3% of endometrial cancers
occur in women who have an autosomal dominant
hereditary predisposition to cancer known as Lynch
syndrome. The Society of Gynecologic Oncology
released a clinical practice statement recommending
systematic screening for Lynch syndrome in all
women with newly diagnosed endometrial cancer.
Colon and endometrial cancers are the most
common malignancies in Lynch syndrome and occur
at about equal frequency (range, 40%-60%).*

Surgery
Surgery is the cornerstone of management in
endometrial cancer. The surgery of total abdominal

hysterectomy, bilateral salpingo-oophorectomy in
uterus confined disease and traditionally staging
includes exploratory laparotomy through a midline
verticalincision, exploration of pelvicand abdominal
peritoneal surfaces, peritoneal washing with or
without pelvic and para-aortic lymphadenectomy
and depending on histology, omentectomy and
excision of any abnormal area. Accurate surgical
staging is the first step toward making adjuvant
treatment recommendations.?

The reported five- year survival in endometrial
cancer is encouraging and approaches 90% in
stage |. The focus in the management is shifting to
improve the quality of life of these long survivors.
There is paradigm shift to minimal access surgeries
to decrease the surgery related morbidities as
majority of these patients are obese and have
other comorbid conditions of mainly diabetes &
hypertension. The trend of the surgery is changing
to optimise the management approaches that limit
extensive surgical staging using targeted approach
of the sentinel node and will become increasingly
important. With these modifications the issues of
survival need to be addressed with the morbidity
of the surgical approaches.

Given the substantial increase in the incidence
of endometrial cancer, close association with
obesity, and the increased prevalence among
postmenopausal women, the Gynecologic Oncology
Group LAP2 trial established the oncologic safety
of minimally invasive surgery for the treatment of
endometrial cancer. This study also demonstrated
a reduction in postoperative adverse events and
improved quality of life with a minimally invasive
approach. The GOG demonstrated non inferiority
of laparoscopy compared with laparotomy in the
landmark randomized LAP2 trial. Patients were
randomized 2:1 to laparoscopic versus open
hysterectomy, BSO, and pelvic and para-aortic
lymphadenectomy. Conversion to open surgery
occurred in 25.8% of patients, with the most
common reason being poor visualization, although
this trial was done as minimally invasive surgery
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was just gaining popularity, and surgeons were
likely still in the learning curve. Operative time
was longer for laparoscopy (204 vs 130 minutes),
although intraoperative complications were similar,
and fewer moderate-to-severe postoperative
adverse events were seen in the laparoscopy group
(14% vs 21%; P < .0001). Patients undergoing
laparoscopy were slightly less likely to have a para-
aortic lymphadenectomy performed (6.8%vs 3.2%;
P =.0002). Full staging with pelvic and para aortic
lymphadenectomy was done in 95.8% of patients
undergoing open surgery and 91.5% of patients
undergoing laparoscopy. The median node count
was excellent and was similar between the 2 groups
(17-18 pelvic nodes, 7para-aortic nodes), and 9% of
both groups had lymph node metastases identified,
suggesting similar efficacy in staging when done.
Quality of life was better in the laparoscopy group
at 6 weeks, although it was not statistically different
between the 2 groups at 6 months other than in
the domain of body image. The 3-year recurrence
rate was 11.2% in the TLH group versus 10.2%
with laparotomy. Five-year OS was not different
between the 2 groups, although the study fell just
short of meeting the non inferiority endpoint for
recurrence-free survival (HR, 1.14 for laparoscopy;
90%to 95% Cl, -1.28 to 4.0).¢

The LAP2 results culminated in the American
College of Obstetricians and Gynecologists (ACOG)
and Society of Gynecologic Oncology (SGO) practice
bulletin stating that minimally invasive surgery
should be embraced as the standard surgical
approach for comprehensive surgical staging in
women with endometrial cancer. Minimally invasive
surgery is especially important for obese patients,
as obesity has been independently associated
with increased surgical complications, and surgical
morbidity is most profound in open surgery. In the
LAP2 study, there was a direct relationship between
patient body mass index and conversion from
laparoscopic approach to laparotomy. In part, this
was due to the protocol mandate that all patients
have pelvic and para-aortic lymph node sampling
performed.

The Laparoscopic Approach to Cancer of the
Endometrium (LACE) trial evaluated outcomes
and quality of life in 332 patients who underwent
laparoscopic (TLH) versus open (TAH) hysterectomy
for stage | endometrial cancer. Quality of life was

improved across all domains except for emotional
and social well-being for up to 6 months after
surgery, which was the last time point evaluated.'’
Although operating time was longer for TLH
compared with TAH (138 vs 109 minutes; P =.001),
intraoperative complications were similar, and
postoperative grade 3 and 4 adverse events were
more likely in the TAH group (23.2% vs 11.6%; P
=.004). DFS was similar between the 2 groups.*®

A 2012 Cochrane Database systematic review
evaluated 8 trials that included 3644 women
undergoing laparoscopic versus open hysterectomy
for endometrial cancer. No significant difference
was seen in the risk of death or recurrence. Blood
loss was lower in patients undergoing laparoscopy
in an evaluable subset of patients with this variable
reported, and severe postoperative adverse events
were also lower in the minimally invasive group.*®

In1988,FIGOmModifieditsstagingsystemtoemphasize
thorough surgical / pathologic assessment of data,
such as histologic grade, myometrial invasion,
and the extent and location of extra uterine
spread including retroperitoneal lymph node
metastases. FIGO updated and refined the surgical/
pathologic staging criteria for uterine neoplasms
in 2009. Surgical staging with nodal assessment
for apparent uterine-confined endometrial cancer
is critical to accurately determine the initial FIGO
stage. Lymph node dissection, pelvic and para-
aortic node dissection forms the important part
of surgical staging. Targeted approach to sentinel
nodes seems promising in redefining the role of
the retroperitoneal node dissection in all uterus
confined endometrial cancers and have shown
impact on reducing the lymphadenectomy related
morbidity.?°

SLN Mapping

Lymph node status is the most important
predictor of survival and provides risk assessment
that guides postoperative treatment planning.
Lymphadenectomy has been associated with
prolonged operating time, additional cost, and
increased morbidity including lymphedema,
lymphocysts, and neuralgia. The SLN is the first
node to receive drainage from a primary tumor. This
lymph node, therefore, is most likely to harbour
cancer cells for those cancers that spread via the
lymphatic system. SLN mapping and ultrastaging
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of SLNs have been proposed as a surgical method
to reduce the morbidity of surgical staging while
maintaining the prognostic information of lymph
node status assessment.

SLN Mapping Efficacy

The initial results for SLN mapping were promising,
including the SENTI-ENDO trial, which found 100%
negative predictive value and 100% sensitivity of
SLN when considering the hemipelvis as the unit
of analysis and 97% negative predictive value and
84% sensitivity when considering the patient as
the unit of analysis. However, a meta-analysis
of 26 studies found a detection rate of 78% and
sensitivity of 93%. A more recent meta-analysis
identified a higher pooled detection rate (81%)
and sensitivity of 96% for detecting lymphatic
metastases, rates that approach those observed in
breast cancer and melanoma. The authors suggest
that these improvements may reflect gynecologic
surgeons’ growing experience with SLN mapping
and increased use of more innovative dye and
detection techniques.*

Robotic Surgery
for Endometrial Carcinoma

Minimally invasive technology of robotic surgery
has been increasingly used in the surgical staging
of early-stage endometrial carcinoma due
to its potential advantages over laparotomy,
especially for obese patients. Prospective cohort
and retrospective studies suggest that robotic
approaches perform similarly to laparoscopy and
result in comparable or improved perioperative
outcomes. Oncologic outcomes appear to be
comparable to other surgical approaches, although
longer-term outcomes are still being investigated.
In heavier patients, robotic surgery may result
in less frequent conversion to laparotomy when
compared with laparoscopic approaches and
also appears to be safe and feasible in patients
at higher anaesthesiologic risk.?®> Many surgeons
find the laparoscopic approach difficult for routine
clinical use because of increased operating
time and a protracted learning curve. Robotic
surgery has significant technical advantages and
some disadvantages compared to conventional
laparoscopy: advantages include 3D visualization of
the operative field, a better dexterity that mimics
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the freedom of human hand and wrist motion and
altogether improved ergonomics for the surgeon.
Disadvantages are mainly lack of tactile perception
and increased cost. Costs for robotic equipment
and maintenance remain high.

The bulk of retrospective case series and two meta
analyses (eight and nine comparative studies,
1,591 and 1,640 total patients, respectively)
indicate similarities with laparoscopy in most
categories, except for reduced blood loss and fewer
conversions to laparotomy in robotic surgeries.???3

Robotic and traditional laparoscopic surgery have
better outcomes than laparotomy in terms of blood
loss, blood transfusions, peri and post-operative
complications, wound infection, post-operative
pain, shorter recovery time and decreased length
of hospital stay. Pelvic and para-aortic lymph node
counts, which are a measure of surgical quality,
were similar for the three modalities.

Conclusion

There have been surgical technological advances
in the field over last two decades. Not many
Gynae oncologists opted for the laparoscopic
approach but robotic surgical technology was
adopted well by the majority of the Gynecologic
oncologists changing around 80% of the practice.
RCT based evidence indicates that laparoscopic
staging is similar to laparotomy with regard to
surgical completion, adequacy of staging and
cytoreduction, survival and recurrence rates.
Yet, patients undergoing laparoscopic staging or
laparoscopic hysterectomies still comprise only a
small percentage of all hysterectomies in the US
and around the world. Robotic platform overcomes
some of the limitations of standard laparoscopic
instrumentation and has increased the accessibility
of gynecologic oncologists to minimally invasive
techniques. Based on retrospective reports,
robotic surgery for endometrial carcinoma is at the
least non-inferior to laparotomy and traditional
laparoscopy with respect to adequacy of staging,
post-operative complications and overall and
recurrence free survival rates. Robotic surgery
has the advantage of lower rate of conversion to
laparotomy and lower blood loss. Thus, minimally
invasive approach should be considered to be the
surgical treatment option of choice in endometrial
carcinoma patients.
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Minimally invasive surgical techniques continue to
evolve as the next generation of robotic platforms
which integrate tactile feedback and single-port
laparoscopic and robotic instruments are being
tested. The goal of all gynecologic cancer surgeons
should be to perform surgery in a way that
minimizes disfigurement and psychological trauma
and preserves function. Innovative methods and
instruments, such as the robotic platform, sentinel
lymph node biopsy and single-port surgery continue
to evolve as technology advances.
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Background

Endometrial cancer (EC) is one of the common
gynecological cancers in the world. It is rising in
incidence and mortality significantly. Lymph node
evaluationisthe key pointin ECstagingand prognosis.
Sentinellymph node biopsy (SLNB) involves removing
a sentinel or watchman lymph node that is the first
node involved in the movement of a tumour from
the primary cancer to the lymph nodes. Since the
flow of lymph is unidirectional, the spread of cancer
usually follows an orderly progression, spreading
first to regional lymph nodes, then the next echelon
group of lymph nodes. The pathological status of
SLN reflects the overall status of entire lymphatic
basin. If this is negative, it is surmised that the other
nodes are not involved. It is likely that sentinel
nodal status could influence the administration of
adjuvant therapies such as chemotherapy/ radiation
or both. Among the gynaecological cancers, SLNB
could perhaps make a significant impact in women
with endometrial cancer. Moreover, sentinel node
biopsy is performed in many women with breast
cancer and is also becoming the standard procedure
for women with vulval cancer.

Although  lymphadenectomy is commonly
performed as part of the surgical treatment of
EC, the randomized trials have failed to show a
survival benefit for lymphadenectomy. The Medical
Research Council of ASTECtrial concluded that there
was no benefit of systematic lymphadenectomy for
early-stage EC on patients’ survival or prevention
of recurrence. These studies also demonstrated
that lymphadenectomy was associated with an
increased risk of complications and called into
guestion the value of the procedure.

Endometrial Cancer

The cornerstone of treatment in most women with
endometrial cancer is surgery involving a total
hysterectomy and bilateral salpingoophorectomy
with or without lymph node dissection. The lymph
node metastasis is one of the most important
prognostic factors in endometrial cancer. Some

centres do not perform any form of node dissection,
while others will perform a node dissection in
aggressive endometrial cancers, such as serous
cancer or grade 3 endometrioid cancer of the
uterus. It is important to differentiate lymph node
sampling from a systematic dissection. Lymph node
sampling involves removing a limited number of
nodes, often if these are suspected to be positive
for metastatic spread, normally based on palpation
and visual assessment of nodal size. A systematic
lymph node dissection involves removing all the
nodes within a nodal drainage basin irrespective of
their size. It is unlikely that a lymph node dissection
removing micro-metastasis offers any therapeutic
benefit but it may identify more aggressive cancers
requiring further adjuvant treatment such as
chemotherapy and/ or radiotherapy.

Paradigm Shift in Surgical Staging

SLNB provides a more sensitive method of assessing
the spread of apparent early stage endometrial
cancer than a lymph node dissection, thus enabling
targeted adjuvant therapy. There is also evidence
for higher detection of lymph node metastasis with
SLNB compared with standard lymphadenectomy.

Lymph node dissection becomes difficult with
increasing obesity and carries a risk of vascular or
nerve injury. The risk of leg lymphoedema following
a node dissection is under-reported, with rates
varying between 15% and 38%. The debilitating
effects of lower limb lymphoedema cannot,
however, be overestimated since it has a marked
effect on the quality of life of long-term survivors.
Ma et al found that infected lymphocysts were seen
more frequently in patients with combined PALND
plus PLND along with higher number of resected
pelvic lymph nodes. Replacement of a lymph node
dissection by SLNB reduces both acute and chronic
morbidity associated with a full node dissection.

Adjuvant Therapy

In early endometrial cancers, lymph node status
provides guidance for adjuvant treatment. EBRT
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reduces the risk of loco-regional recurrence but
has no significant impact on cancer-related deaths
or overall survival. It is associated with significant
morbidity and a reduction in quality of life. The
role of radiotherapy and chemotherapy has been
investigated in two RCTs: GOG 258 and PORTEC 3.
The benefit of adjuvant chemotherapy for women
with positive lymph nodes is supported by a meta-
analysis. When compared with post-operative
radiotherapy, giving combination chemotherapy
resulted in significant improvement in overall and
progression-free survival.

Who Should Be Offered?

The majority of women with endometrial cancer will
have grade 1 or 2 endometrioid type tumours. Risk
of nodal involvement in this group of women is low.
A historic case series, which included 180 women
with grade 1 cancers, reported the incidence of
pelvic node positivity as 0%, 3% and 11% in women
with no, inner third and outer third myometrial
invasion respectively. The risk of extrauterine
spread also increased with tumour grade. The
preoperative grade based on endometrial biopsy
may not always reflect the final grade of the
hysterectomy specimen, with between 15% and
27% of women being upgraded. The majority of
cancer centres and units will not offer such women
a lymph node dissection as there is a low risk of
finding a positive node. Instead the administration
of adjuvant treatment for apparent stage | disease
is based on the woman’s age, the presence of
lymphovascular space involvement and the depth
of myometrial invasion on the hysterectomy
specimen. Unfortunately with complete omission
of lymph nodal dissection, a number of women
with positive lymph nodes may miss out on the
benefits of the adjuvant treatment.

Site for Injection of Tracer

There are a variety of methods for injecting
radioactive tracer or coloured dye. These include-

a. Cervical injection

b. Hysteroscopic injection and

c. Subserosal myometrial injection.

Cervical injection is not only the most convenient

because of easy access to the cervix, but also gives
highest yield of SLN detection. Tracer is injected at

3 and 9 O’clock positions in cervical fibromuscular
tissue; 2 ml on each side before starting the surgery.
Itis similar to the technique used for cervical cancer
SLNB. Some studies have reported cervical injection
as a single site and others in conjunction with
subserosal myometrial injection. The main concern
with cervical injection only has been the potential
to miss metastatic spread through the ovarian
drainage route to the para-aortic region, leading
to false-negative results. However, Abu-Rustum
et al demonstrated that the addition of a fundal
injection to the cervical injection did not appear to
produce a higher detection rate. Rossi et al injected
Indocyanine green (ICG) either into the cervix or
the endometrium (through the hysteroscope) and
concluded that cervical injection achieved a higher
sentinel lymph node detection rate.

Injection into the cervical stroma just under the
epithelium seems to be the most commonly used
route. Cervical injection seems to yield detection
rates between 80% and 100%. Multiple studies
have used the hysteroscopic injection technique
into the endometrium to identify the sentinel
lymph node. It is suggested that by visualising the
tumour, this technique reflects the true drainage
of individual endometrial carcinoma patterns most
accurately. The method is logistically the most
complex. The detection rate does not appear to be
superior to the other two methods and has been
reported to be between 50% and 82%. Niikura et
al compared hysteroscopic with cervical injection
and found cervical injection to be superior for
sentinel node detection. Subserosal myometrial
injection is favoured by some investigators. This
technique is thought to have better detection for
both drainage - pelvic and paraortic pathways
but requires intraoperative injection of the tracer
into the uterine body, which makes the use of
technetium-99m (99mTc) technically difficult.
Preoperative injection of 99mTc under ultrasound
guidance would make this approach uncomfortable
for the patient and rather difficult to inject the
posterior aspect of the uterine corpus. It seems
that detection rate increases with the number of
injections at different sites of the uterine corpus.
Detection rates vary widely; in the range of 0-92%.

Detection Techniques

Sentinel node mapping involves injecting a tracer
substance into the vicinity of the primary tumour,
followed by detection of the tracer and the
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removal of the sentinel lymph node for Immuno-
histopathological analysis. A variety of substances
have been used.

Broadly the tracer substances can be divided into-
1. Radio- active tracers
2. Blue dyes

Technetium-99m Colloid

99mTc can be administered on the day before or
on the same day as surgery. The injected substance
is tagged with the radionuclide technetium-99m.
Scintigraphic imaging is usually started within 5
minutes of injection and the node appears from
5 min to 1 hour. This allows for the preoperative
detection of the sentinel node/s on each side with
a single-photon emission computed tomography
(SPECT) scan. This allows for accurate preoperative
location of the node/s. Intra-operatively, the 99mTc
is detected using a gamma probe.

Many centres combine 99mTc with the use of a
blue dye to provide a visual identification of the
lymphatic channels leading to the sentinel nodes.
About 15 minutes before the biopsy the physician
injects a blue dye in cervical tissue in the same
manner. Then, during the biopsy, the physician
visually inspects the lymph nodes for staining and
uses a gamma probe or a Geiger counter to assess
which lymph nodes have taken up the radionuclide.

Methylene blue dye staining lymphatics leading to
SLN on laparoscopy

ICG dye fluorescence with NIR imaging on
laparoscopy
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Tc33 fluorescence with hand held gamma camera

Indo- Cyanine Green Dye

Use of near infrared (NIR) imaging to detect a
fluorescent dye such as ICG is a new technique with
evidence to suggest it may be superior to blue dye
alone. Technique is based on the ability of a specific
dye or fluorophores, such as ICG, to fluoresce in the
NIR light range. ICG is injected as 0.5% solution 2ml
on each side in the cervix. The fluorescence occurs
when a laser is emitted from an NIR imager which
excites the dye; this produces a wavelength that
is converted into a fluorescent image. The imager
can be integrated into the laparoscope or robotic
(firefly) system. Combining blue dye with a radio-
tracer gives benefits of the blue dye technique
(naked eye \visibility) with nuclear medicine
techniques (penetration of signal through intact
tissue) in a single modality.

Blue Dye

A variety of blue dye substances are available
including isosulfan blue 1%, methylene blue 1% and
patent blue 2.5%. The blue dye is injected 10-20
minutes prior to the start of surgery, allowing time
for the dye to enter the lymphatic channels and flow
to the lymph nodes. Then, during the biopsy, the
physician visually inspects the lymphatic channels
leading to the sentinel lymph nodes for staining.
Advantages of this method include the ease of
use and the lack of need for specialist equipment.
Disadvantages include the need to open the whole
retroperitoneal space to visualise the nodes and
the requirement for a degree of subjectivity with
visual assessment.

Analysis of Sentinel Lymph Node

Standard histopathological assessment of lymph
nodes will fail to detect micrometastases (0.2 mm
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to 2mm). Hafner et al reported that using routine
haemotoxylin and eosin (H&E) histology, the
chance of identifying a cluster of less than three
cell diameters (ITC) is only 1%. Sentinel lymph
nodes are normally subjected to ultra-staging. This
involves taking multiple thin sections from the
single node combined with immunohistochemistry
(IHC) for Cytokeratin 19. Frozen section of sentinel
node is to be avoided as it would deteriorate the
results of ultra-staging.

Ultra-staging is time consuming and expensive,
making it unsuitable for larger numbers of nodes.
The contribution of IHC is particularly relevant since
between 18% and 20% of patients were upstaged
after detection of micrometastases. In women
with low risk endometrial cancer (grade 1 or 2 with
less than 50% myometrial invasion), ultrastaging
resulted in an almost 50% increase in the number
of positive lymph nodes identified compared with
standard lymphadenectomy techniques. In a large
study of apparently early stage endometrial cancer,
Holloway et al demonstrated that the sentinel
lymph node mapped patients had twice as many
lymph node metastases as the non-mapped group
(30.3% versus 14.7%; P < 0.001). The relationships
between micrometastases and risk of recurrence
and prognosis have been demonstrated in an
increasingnumberof malignanciesincludingcancers
of the breast, vulva, stomach, colon, prostate and
melanoma. This suggests that micrometastases in
lymph nodes are an indication for adjuvant therapy.
Newer commercial automated nodal assessment
technologies, including one step nucleic acid
amplification, are emerging with a small study
reporting a positive predictive value of 93.3% and
sensitivity of 82.4% in endometrial cancer.

Reliability of Sentinel Lymph Node
Biopsy

The reliability of SLNB is based on the detection
rate of the sentinel node, the sensitivity of the
procedure and the false-negative rate. Within the
context of SLNB, it is almost impossible to find false
positives and the specificity is therefore considered
100%. Because there are three potential nodal
basins for lymphatic drainage in endometrial
cancer; two pelvic and the para-aortic area, it is
important to define how detection, sensitivity and
false-negative rates are measured. The majority
of studies report pelvic SLNB data based on the

procedure performed: i.e. two sides of the pelvis
counts as two procedures. Occasionally, a sentinel
node will not be identified on one side of the pelvis;
in this situation, a formal/complete lymph node
dissection is commonly carried out on that side of
the pelvis. Reasons for the failure to identify a node
include problems with injection of the primary
tumour site and blockage of lymphatic channels
due to the tumour. The latter occurs especially with
large primary tumours.

The Sentinel Node and Endometrial Cancer (SENTI-
ENDO) study included 125 women with endometrial
cancer treated in nine French cancer centres by
cervical injection of 99mTc and patent blue dye. All
the participating centres had previously performed
at least 30 SLNBs in endometrial cancer and used
ultrastaging of the SLNB. These results were compared
in a meta-analysis of 26 studies published in 2011. In
the SENTI-ENDO study the detection rate in the left
and right hemipelvis was 77% and 76% respectively,
with a detection rate per woman of 89%. Of note,
5% of woman had para-aortic sentinel lymph nodes,
all of whom also had pelvic sentinel lymph nodes.
This study was powered to consider each hemipelvis
separately. Kang et al assessed studies using a
variety of techniques and reported a detection rate
of 78% per procedure on the hemipelvis, with the
hysteroscopic route being associated with a lower
detection rate than cervical injection.

Sensitivity

The sensitivity in the SENTI-ENDO study was 100%
per procedure but 84% per woman. The meta-
analysis by Kang et al reported a similar result,
with 93% sensitivity per woman with the majority,
but not all, of the studies using ultrastaging. This
did not change when studies including more than
30 women only were used to calculate sensitivity.
FIRES trial results showed Negative predictability in
99.6% and positive sentinel node detection in 97%;
although 28% of the FIRES study population had
high grade histologies, which are at highest risk for
metastases and isolated para-aortic metastases.

False-negative Rate and Negative
Predictive Value (NPV)

The false-negative rate represents the rate of
technique failure and is especially important if
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SLNB is used to determine whether adjuvant
chemotherapyisgiven.Inthe SENTI-ENDO study, the
false-negative rate was 0% and there was a negative
predictive value (NPV) of 100% per procedure. Of
note, three women had positive nodes (two pelvic
and one para-aortic) and a negative pelvic SLNB on
the contralateral side of the pelvis. In this context,
the NPV was 97% per woman. In the Kang meta-
analysis, the calculated false-negative rate was 1%
based on a risk of positive nodes of 10%.

Distribution- Which Group of Nodes
are Important

The lymphatic drainage of the uterus normally
occurs through the parametrium to the pelvic
sidewall including spread to the iliac and
obturator nodes. Metastatic disease may then
spread from the pelvic sidewall to the common
iliac and then para-aortic nodes. The alternative
drainage, including the uterine fundus, may also
occur along the ovarian vessels directly to the
higher para-aortic nodes. It therefore appears
logical that fundal tumours may spread along the
ovarian vessels directly to the aortic nodes above
the inferior mesenteric artery at the level of the
renal vein (especially on the left). This suggests
that if the sentinel node was in the para-aortic
region, it might be missed by techniques that
involve injecting an agent into an area that drains
to the pelvic nodes.

However, data from several studies examining
individual endometrial cancers that had been
completely staged with both pelvic and para-
aortic node dissection, suggested that isolated
metastases to the high para-aortic region
were between 1% and 6%. Abu-Rustum et al
reported a series of 42 patients surgically staged,
which included all the tumour grades and
histopathological types. Approximately 1% of
women had isolated para-aortic nodal metastasis
with negative pelvic nodes. A further study
suggested that only 1.5% of women will have
positive para-aortic nodes when the pelvic nodes
are negative. Even in women deemed to be at high
risk, a prospective study of 742 patients reported
that only 3% had positive para-aortic nodes when
the pelvic nodes were negative. Kumar S and
Khoury-Collado F et al also had similar results in
their studies.

Minimally Invasive Surgery

The minimal access surgery, robotic/ laparoscopic/
V-NOTES, is now the preferred approach for surgical
staging of EC. It has been associated with reduced
pain score, reduced hospitalisation, and earlier
resumption of daily activities when compared
with open surgery. Laparoscopic surgery is also
preferred for sentinel node detection due to the
increased magnification and illumination of the
surgical field. Approximately 57% of the cases have
significant obesity. They may be offered robotic
surgery for the best outcome. Introduction of
sentinel lymph node biopsy reduces operative times
and improves peri-operative surgical outcomes of
minimally invasive staging for apparent early-stage
endometrial cancer with the morbidity as low as
hysterectomy alone.

Advantages of SLNB Over Complete

Lymphadenectomy

1. Surgery can wusually be accomplished by
minimally invasive route

2. Better yield for positive lymph node detection

Adjuvant treatment is offered to more patients
with positive SLNB and unnecessary radiotherapy
is avoided if SLNB shows absent metastasis

w

Reduced OR and anaesthesia time

Less lymphoedema and lymphoceles

Decrease in number of blood transfusions
Decreased incidence of blood vessel and nerve
injury

Early resumption of work

9. SLNB is comparatively cost effective

N o v s

o

Conclusion

Sentinel node detection in endometrial cancer is
feasible and has reasonable test performance. It
has been suggested that it may resolve the debate
within the gynaecological cancer community on
whether or not to carry out pelvic node dissection
in early endometrial cancer. Current protocols for
SLNB recommend that if a sentinel node on one
side of pelvis is not identified then a full pelvic node
dissection should be carried out on that side. This
would be a significant change of practice for some,
especially in low risk women. Alternatively, it could
be argued that if a centre’s current practice is not to
perform a lymph node dissection then if no sentinel
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lymph node is identified then a full dissection
should be avoided pending further published data.

The sentinel lymph node status would replace or
complement indications for adjuvant treatment
based on uterine factors or a woman'’s age. It is
likely that it would become an additional factor in a
similar manner to breast cancer management. It is
clearthatlow risk group of women with endometrial
cancer would benefit most. At the same time,
findings from Fires study indicate that SLNB may be
beneficial in high risk group as well. Determining
the risk of lymph nodal involvement preoperatively
is difficult and lymph nodal involvement is one of
the best prognostic factors and criteria for adjuvant
treatment. With the low morbidity of the SLNB
procedure, it might be desirable if all women
could undergo SLNB to help in the selection of
those who require chemotherapy or radiotherapy.
The most frequent type of endometrial cancer is
endometrioid carcinoma, which accounts for more
than 80% of cases. This makes it the third most
common cause of death in cancers which only
affect women, behind ovarian and cervical cancer.
To limit the potential short and long-term morbidity
of lymphadenectomy, the use of SLNB procedure
increased rapidly from 2011 onwards.

Sentinel lymph node mapping has the lowest costs
and highest quality-adjusted survival. SLNB is the
most cost-effective strategy in the management of
low-risk ECs as per Update 2018. However, in near
future, adjuvant systemic therapy for all stages may
not be determined by histology, rather by molecular
Bio markers e.g. p53, HER2, MSI.
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Introduction

Smooth Muscle Uterine Tumor of Uncertain
Malignant Potential(STUMP) is used to define a
group of rare heterogenous subtype of smooth
muscle tumors of the uterus which are histologically
and clinically distinct from the benign leiomyoma
(LM) and malignant leiomyosarcoma (LMS).
This tumor has continued to baffle pathologists
and oncologists both, with its diagnosis and
management. It is a rare slow growing tumor, with
an incidence of 0.1% in histological specimens of
women undergoing myomectomy or hysterectomy
for a preoperative diagnosis of leiomyoma?. Very
limited data is available in literature regarding its
clinical management and follow up. In this article
we wish to summarize the current knowledge and
tackle the dilemmas regarding its diagnosis and
management.

The Challenging Classification
& Differential Diagnosis

The classification of uterine smooth muscle tumors
is based on the assessment of three histopathologic
characteristics: degree of cytological atypia,
presence of coagulative tumor cell necrosis (CTCN)
and mitotic index (number of mitotic figures / 10
high power fields).2 Of these presence of CTCN is
pathognomonic of STUMP diagnosis. CTCN shows
presence of an abrupt transition between necrotic
cells and preserved cells though outlines of the
nuclei from the necrotic cells can often be seen
and inflammatory cells are uncommon. On the
other hand, hyalinizing necrosis which is commonly
seen in leiomyomas, shows presence of a zone of
hyalinized collagen interposed between the dead
cells and the preserved cells, suggestive of an
infarcted region being organized by granulation
tissue.>* The correct diagnosis of STUMP tumors,
however, can be challenging as many histologic
characteristics overlap with rare subtypes of
leiomyoma variants.

Kempson and Hendrickson originally gave diagnostic
criteria for evaluation of smooth muscle tumors of
the uterus and classified them as follows:3

Leiomyoma — absent cytological atypia, no tumor
cell necrosis

Leiomyosarcoma - moderate to severe cellular
atypia, > 10 mitosis/ 10 hpf, no tumor cell necrosis

Atypical Leiomyoma - moderate to severe
cytological atypia, <10 mitosis/10 hpf, and no
tumor cell necrosis.

If both moderate to severe atypia and tumor cell
necrosis are present, the tumoris aleiomyosarcoma
whatever the mitotic index.

The Stanford criteria® for the histologic diagnosis of
STUMP is presence of any unusual combinations of
the three features that do not satisfy the current
Stanford criteria for Leiomyosarcoma:

¢ Diffuse moderate to severe atypia

¢ Mitotic count of at least 10 mitotic figures/10
hpf

e Tumor cell necrosis

Absence of necrosis and atypia and <4 mitosis
indicate benign leiomyoma. Diagnosis of atypical
leiomyoma is defined by multifocal moderate to
severe atypia, a mitotic count of <1/10 hpf and no
tumor cell necrosis.

Ip et al stressed on the importance of mitotic figures
in differentiating LM from STUMP, especially LM
with presence of bizarre nuclei, but the presence of
pseudo — atypical mitosis with degenerating nuclei
makes it difficult to distinguish from true mitosis.®

Bell et al subclassified STUMP under the following

categories?:

¢ Smooth muscle with low malignant potential:
Mitotic index < 10 mitotic figures / 10 hpf,
coagulative necrosis is present and no atypia to
mild atypia seen.

¢ Atypical
Mitotic

leiomyoma but
index<20 mitotic

limited experience:
figures/10  hpf,
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coagulative necrosis is absent, severe atypia is
seen.

¢ Atypical leiomyoma with low risk of recurrence:
Mitotic index <10 mitotic figures/10 hpf,
coagulative necrosis is absent, moderate to
severe atypia is present.

Guntupalli et alfdefined STUMP in the presence of

any one of following criteria:

¢ No atypia, presence of tumor necrosis, mitosis <
10/10 hpf

¢ Presence of diffuse atypia, no tumor necrosis,
mitosis £ 10/10hpf

¢ No atypia, no tumor necrosis, mitosis = 20/10 hpf

e Cellularity or hypercellularity with mitosis > 4/10
hpf

e Irregular margins or
peripheral side of tumor.

vascular invasion in

D’ Angelo and Prat” described the following criteria
for diagnosis of STUMP

e Tumor necrosis in typical leiomyoma
e Tumor necrosis and > 10 mitosis / 10 hpf

e Remarkably diffuse or focal atypia and borderline
necrosis

Gupta et al in 20188 has suggested redefinition of
STUMP and inclusion of following criteria to predict
adverse outcomes:

e Tumor necrosis but difficult to define

¢ Diffuse or multifocal atypia and mitotic counts
near threshold for malignancy

¢ More than 15 mitosis/10 hpf
e CTCN in multifocal or irregularly shaped foci

e Atypia or proliferative activity intermediate

between benign and malignant
¢ Myometrial invasion without usual features of
malignancy

e Atypical mitotic figures without canonical

features of malignancy.

Various researchers, Deodhar et al, Xiropotamouet
al, Amant et al, have emphasized that only
coagulative necrosis is typical to diagnosis of
STUMP. They also found coagulative necrosis as
the most strongly associated factor with malignant
behavior of STUMP.

WHO defines that a uterine smooth muscle tumor
that cannot be unequivocally categorized as benign
or malignant should be defined as STUMP?.

Distinguishing Uterine Leiomyoma,
STUMP and LMS Pre-operatively

Demographic Profile

The rarity of this tumor is a limitation for availability
of adequate demographic data to find associations
or risk factors for its occurrence. The largest
retrospective analysis by Guntupalli et al” of 41
patients, was not able to demonstrate associations
with any race or ethnic group. The tumor affects
women in the perimenopausal age group with a
mean of 45 years similar to LM and LMS. 561011

Symptoms

The clinical signs and symptoms mimic those of
LM and LMS. These include presence of pelvic
pain, abnormal uterine bleeding, pelvic mass,
symptoms secondary to anemia or compression, or
a combination of them>®°, Joseph et al reported
pelvic mass as the most common presentation in
50% of the women, while menorrhagia was present
in 16.7%. Juhaz Boss et al*'in a review article on
LMS suggested that if a woman less than 45 years
has history of abnormal uterine bleeding, a fast
growing tumor or a tumor more than 8 cm in
diameter should have a careful evaluation by D&C
or endometrial biopsy (EMB) to rule out STUMP.

Imaging Modalities

Ultrasonography: There are no specific ultrasound
features to differentiate STUMP from benign
leiomyoma. However, the presence of a vascular
mass with irregular outline or anechoic necrotic
areas in the tumor on ultrasound imaging may
suggest aggressive nature of a sarcoma’?. Bonneau
etalreported sonographic presence of single tumor,
absence of acoustic shadowing and presence of
free fluid to be more commonly associated with
STUMP/ malignant mesenchymal tumor. 3

MagneticResonance Imaging: Itisthe most sensitive
imaging modality available to preoperatively
diagnose LMS. MRI has been used to differentiate
benign leiomyomas and LMS utilizing increased
signal intensity, but evidence is still lacking to
distinguish STUMP from leiomyoma.

Typical features of uterine leiomyomas on MR are
described as well demarcated hypointense masses
on T2W1. Mitotic figures and cytological atypia
which are features of STUMP and LMS cannot
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be demonstrated on MR but high cellularity can
be seen as hyperintense signal areas on T2W1.%*
Coagulative necrosis which is a distinct feature
of STUMP, cannot be directly appreciated as
hyperintense signal areas on T1W1®. If LMS or
STUMP do not have any hemorrhage, then it is
difficult to obtain a correct diagnosis.

Tanaka et al in their study to define MR findings of
STUMP concluded thatin the presence of more than
50% of the lesion showing signal T2W1, presence of
any small area of high signal within tumor on T1IW1
and presence of unenhanced pocket like areas after
contrast administration, is highly suggestive and
is enough reason for the surgeon to defer uterus
preservation in such cases.®

Sato et al in a study to assess the clinical application
of Diffusion weighted imaging (DWI) and Apparent
diffusion co-efficient (ADC), to pre-operatively
differentiate LM from LMS, found100% sensitivity
and 94% specificity when the two were used
together.’® All low intensity lesions were suggestive
of leiomyoma nodules while leiomyosarcoma
presented as intermediate or high intensity areas
in the uterine wall on DWI. ADC cut off value is
1x10° mm? and values more than or equal to this
are associated with leiomyomas. Tumors with
increased cell density like cellular leiomyomas
and malignant tumors have high signal intensity
(SI). ADC may help to differentiate benign from
malignant smooth muscle tumors especially those
with high SI.

Positron Emission Tomography (PET Scan) — It has a
limited role in differential diagnosis as leiomyomas
also take up FDG (fluorodeoxyglucose) on PET scan
as a marker of cellular proliferation.

Role of Immunohistochemistry

Histologic distinction between malignant and
benign smooth muscle tumors remains challenging,
thereforeresearchers evaluatedtherole ofimmune-
histochemical markers expression to aid diagnosis.
There is no available data yet to formulate any
recommendation using immunohistochemistry for
diagnosis of STUMP. The most commonly studied
markersare pl6,p21, p53, Ki67,Bcl-2, progesterone
and estrogen receptors.
e p53 expression is significantly high in
leiomyosarcomas but the frequency of p53
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positivity ranges from 13% to 56.5% in various
studies.

e Overexpression of p53 and high Ki 67 labeling
index are found in leiomyosarcoma and can be
used to distinguish it from benign leiomyoma or
STUMP.

¢ Overexpression of pl6isseenin LMS and is higher
than in leiomyomas. Chen et al found strong and
intermediate to diffuse staining pattern for p16
in all 100% cases of leiomyosarcoma and STUMP
as opposed to only 14% of leiomyomas in their
study.

¢ Use of a higher threshold value for p16 staining
improves the significant increase in expression
from benign to leiomyosarcoma.

* PR expression is found to be present in 82- 100%
leiomyomas, 75-90% in leiomyoma variants, and
<25% of LMS. This delineates no difference in PR
expression between leiomyomas and leiomyoma
variants, but significant difference when
comparing leiomyoma variants such as STUMP
and leiomyosarcoma.

* Bcl-2 is expressed more frequently in leiomyomas
as compared to STUMP or leiomyosarcoma. If Bcl-
2 is expressed in STUMP or malignant tumors, it is
indicative of a good prognostic factor.

The latest addition to this list is Caveolin-1 (Cav-1)
and AT-rich interactive domain 1 alpha (ARID-1A)
expression in uterine smooth muscle tissue. Cav-
1 and ARID-1A are known as signal regulators and
tumor suppressors and were used in the differential
diagnosis of uterine Smooth Muscle Tumors (SMTs).
Ayaz et al. reported that as the tumor becomes
malignant, expression of perivascular Cav-1
increases significantly. Nuclear staining for ARID-
1A in LMS was shown to be significantly higher
than in STUMP and benign leiomyoma, making it
another potential marker of malignancy.

The use of immunohistochemistry has a definite
role in diagnosis and risk stratification of the tumors
but its utility should be weighed against the cost of
the tests.

Management: Myomectomy
versus hysterectomy

Uncertain malignant potential, indolent behavior,
and prolonged survival of the tumor, leaves the
management at the crossroads for the patient as
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well as the oncologist. Outcome of STUMP does
not differ if the initial surgery was myomectomy
or hysterectomy. A post-operative diagnosis
of STUMP on myomectomy specimen does not
warrant a reoperation and hysterectomy. Various
retrospective analysis did not find any differences
in long term outcomes of patients who had
undergone myomectomy or hysterectomy.

Hysterectomy is currently considered the gold
standard and it is especially recommended for
women who have completed their childbearing. On
the other hand, the choice between myomectomy
and hysterectomy represents an extremely
important issue in the management of STUMP in
young women balancing the risk of recurrence
and the preservation of fertility. It is important to
discuss with the patients, regarding the histological
features of the tumor, the psychological impact
of hysterectomy in young women, the desire
for fertility, pregnancy outcomes in the case of
myomectomy and the chances of recurrence of the
tumor either as STUMP or leiomyosarcoma, and
the need for strict surveillance.

The following recommendations are suggested
by the National Comprehensive Cancer Network
Guidelines for STUMP:

o If a patient has been diagnosed with STUMP
after tissue sample from biopsy, hysterectomy is
recommended. This is regardless of the route of
hysterectomy which can be abdominal, vaginal or
laparoscopic.

¢ Patients with surgically removed STUMP lesions
should have a baseline CT scan of the chest,
abdomen and pelvis. The patient needs to be
followed up with routine physical examinations
after surgery every 6 months for 5 years and then
annually as recurrences often present as pelvic,
abdominal or pulmonary metastasis.

o If the patient had myomectomy for fertility
preservation, then clinical examinations every 6
months after surgery with yearly MRI and chest
X-ray should be done for next 5 years. Once the
woman completes her family, hysterectomy is
recommended to prevent recurrences.

Recurrence or Under Diagnosed LMS

The risk to recur is one of the hallmarks of uterine
STUMP. The recurrence rates range from 8.7 to

11% irrespective of the type of surgery performed.
Time to recurrence ranges from 2 to 194 months in
the published data. This wide range is due to the
unpredictable behavior of STUMP and the spectrum
of possibilities of this neoplasm. In a review of
literature by Rizzo et al'” of STUMP patients with
recurrence, 11 patients (25% of cases) had histology
consistent with LMS. Considering this, it can be
postulated that some tumors thought to be STUMP
might actually have been underdiagnosed LMS
and conversely some leiomyomas with unusual
pathology may have been wrongly reported as
STUMP. It is important to correctly distinguish
between LMS and STUMP as the former is a very
aggressive tumor with early recurrences and
metastasis while STUMP is associated with delayed
recurrences.

Zang et al reviewed 127 patients with leiomyomas
ranging from benign to malignant and found that
21% of STUMP had recurred on follow-up. Ly et al
had similar results with 12% of atypical leiomyomas
recurring on follow-up. Guntupalli et al had a
recurrence rate of 7.3% among 41 patients during
a mean follow up of 45 months. Generally, STUMPs
may recur as either STUMP or as LMS.

Although standard guidelines for treatment
are not available, the common strategy for
recurrence remains surgical treatment. Role of
adjuvant therapy in the form of pelvic irradiation,
Medroxyprogesterone, chemotherapy or
gonadotropin-releasing hormone analogue is not
clear as the clinical course of the tumor has been
found to be similar in absence of such treatment.

Metastasis — Rare but Possible Entity

Metastasis of STUMP is rare, but a reported
phenomenon. The lung has been the most
common extra-uterine site for metastasis followed
by the bone. Canciani et al. reported an isolated
recurrence of STUMP 24 years after hysterectomy
with metastasis to the lungs. Miller et al in a
retrospective review identified 10 patients with
benign metastasizing leiomyoma to the lungs.
Shapiro et al. reported a case of STUMP tumor with
metastasis to the humerus, while Kropp et al. also
diagnosed a uterine STUMP tumor from a primary
bone tumor.Rizzo et al in a review of all reported
articles on STUMP with recurrence till May 2019,
found that 15 out of 46 patients (33%) experienced
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local relapse, with the pelvic area as the only
involved site. The most common distant metastatic
sites were found to be lung (15/46, 33%), bone
(7/46), liver and peritoneum.’

Conclusion

Uterine STUMP has posed as an enigma for the last 3
decades since it was first mentioned by Kempson et

al.

Concerns regarding over or under diagnosis exist

due to lack of specific diagnostic criteria,indolent
clinical course and possible malignant potential.

A

multidisciplinary approach is mandatory, and

future perspective studies should be undertaken

to

identify the molecular basis of STUMP using

molecular biology techniques. The identification
of key genes directly involved in the carcinogenesis

of

STUMP may suggest novel opportunities in the

management of the disease and provide further

information

in understanding the process of

carcinogenesis. To conclude it is suggested that a
detailed pathological evaluation by experienced
gynecological pathologists will go a long way in
correctly diagnosing and managing such cases.
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Introduction

Ovarian cancer is one of most lethal form of
gynaecological malignancy. In the world as per
GLOBOCAN 2018, the incidence rate of ovarian
cancer is1.6%, with 29541new cases, accounting to
184799 deaths representing the 7th most common
cancer in females.?

Recently, a 2-tier system in which tumors are
subdivided into low-grade and high-grade has been
proposed. This approach is simplistic, reproducible,
and based on biologic evidence indicating that
both tumors develop via different pathways.
Low-grade serous carcinomas exhibit low-grade
nuclei with infrequent mitotic figures. They evolve
from adenofibromas or borderline tumors, have
frequent mutations of the KRAS, BRAF, or ERBB2
genes, and lack TP53 mutations (Type | pathway).
The progression to invasive carcinoma is a slow
step-wise process. Low-grade tumors are indolent
and have better outcome than high-grade tumors.
In contrast, high-grade serous carcinomas have
high-grade nuclei and numerous mitotic figures.
Identification of a precursor lesion in the ovary has
been elusive and therefore the origin of ovarian
carcinoma has been described as de novo. More

Low-grade serous | High-grade serous
carcinoma carcinoma
Precursor lesion Adenofibroma/ Tubal
cystadenoma intraepitheJiaI
—>APST = non-inv | carcinoma
MPSC - inv MPSC
Level of Low High
chromosomal
instability
Genes typically e KRAS TP53
mutated ® BRAF
e ERBB2
Tempo of tumor Slow, step-wise Rapid
development

Key: APST, atypical proliferative serous tumor; inv MPSC, invasive
micropapillary serous carcinoma; rgkon-inv MPSC, non-invasive
micropapillary serous carcinoma; and , Currently, precursor lesions
in the ovaries or peritoneum have not been firmly established, and it
appears that approximately half of high-grade serous carcinomas are
associated with tubal intraepithelial carcinoma.

recently, studies have suggested that a proportion
appear to originate from intraepithelial carcinoma
in the fallopian tube. The development of these
tumors is rapid (Type Il pathway). The vast majority
are characterized by TP53 mutations and lack
mutations of KRAS, BRAF, or ERBB2. Although both
types of serous carcinomas evolve along different
pathways, rare high-grade serous carcinomas
seem to arise through the Type | pathway.
Immunohistochemical stains for p53, p16, and Ki-
67 for distinction of low- from high-grade tumors
are of limited value but can be helpful in selected
instances.?

High grade serous carcinomas of ovary, fallopian
tube and primary peritoneal serous carcinomas are
now regarded as a single disease entity with a large
proportion arising from fimbria of fallopian tube
and some from Mullerian remnants in coelomic
epithelium3*. Few of the studies claim to show
that the fimbriae are enriched in cells with stem
cells like properties that may underlay all the
ability to differentiate into structures resembling
multiples tissues of Miillerian origin, including the
endometrium and distal/proximal oviduct®.

Dysregulation of p53 and disruption of normal
G1/S transitions leads to poor DNA repair, leading
to genomic instability and the characteristic of high
copy number variability is essential for HGCS®. The
proteins encoded by BRCA1 and BRCA2 are critical
for maintenance of the double-stranded DNA repair
pathway, homologous recombination repair. Loss of
function of these genes requires p53 dysregulation
for cellular viability which precedes serous tubal in
situ carcinoma.

Germline mutations in the tumour-suppressor
genes BRCA1l and BRCA2 also contribute to the
increased risk of developing breast cancer in these
same families. Compared to the normal population,
BRCA1 mutation carriers have an estimated 44%
risk of developing ovarian cancer by age 70, while
this risk is up to 27% for BRCA2 mutant individuals.
The cancers occurring in these women are usually
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high-grade serous carcinomas, which manifest at
an earlier age than in sporadic cases’.

Management

Diagnosis

The symptoms are vague and typically are
gastrointestinal and include abdominal pain,
bloating, nausea, constipation, anorexia, diarrhoea
and acid reflux for >12days /month. Any abnormal
bleeding, unexplained loss of weight, excessive
fatigue. Atan advanced stage, respiratory symptoms
might be present such as cough and dyspnoea.

The most validated prognostic and predictive
biomarker within high-grade serous cancers is
germline mutation in either BRCA1 or BRCA2 and
also somatic homozygous loss of BRCA1 or BRCA2

TCGA, Gene expression sets were found to
segregate high-grade serous cancers into four
descriptive groups: proliferative, mesenchymal,
immune, and differentiated which are yet to be

applied diagnostically and clinically(8). If a diagnosis of EOC is suspected, the patient

will be subjected to a pelvic and rectovaginal

Following confirmation of diagnosis, the extent of stage is determined (FIGO 2014)
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Approach to management of High Grade Serous Ovarian Cancer
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examination along with radiographic imaging such
as transvaginal or abdominal ultrasonography,
CT, MRI or PET. Blood levels of CA125, CA 19.9,
CEA will be measured, which in combination with
other tests, might be of diagnostic value. Image
guided biopsy of tissue and cytology of ascitic fluid
provides the diagnostic confirmation.

Decision to perform surgery is guided by tumor
characteristics, patient criteria, surgeon criteria &
institutional infrastructure.

Rationale for Surgical Staging
and Cytoreductive Staging

A comprehensive staging detects occult metastasis
in about 30% of patients. It helps to decide on the
need of postoperative adjuvant treatment and
helps to determine the prognosis of the patients.

Primarycytoreductivesurgeryleadstoimprovement
of oncological outcome, reduction of tumor burden
and improved drug diffusion during chemotherapy.

The goal of surgery in ovarian cancer is to achieve
complete cytoreduction to no gross residual
disease. To achieve optimal cytoreduction various
procedures like peritonectomy, appendicectomy,
cholecystectomy, splenectomy, partial liver
resection, bowel resection, partial gastrectomy,
partial cystectomy with ureteroneocystostomy and
distal pancreatectomy can be done in addition to
removal of primary tumor and omentectomy.

Figure 2: Bilateral adnexal mass
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Figure 4: Resected bilateral subdiaphragmatic peritoneum

Role of lymph node dissection :Systematic pelvic
(5%)and para-aortic lymph node(9%) dissection
can upstage the disease in apparent early stage
ovarian cancer, hence is advisable. Systematic
pelvic and para-aortic lymhadenectomy in patients
with High Grade Serous Ovarian Cancer with both
intra-abdominal complete resection and clinically
negative lymph nodes neither improved overall
survival nor progression-free survival despite
detecting (and removing) retroperitoneal lymph
node metastases in 56% of the patients in LION trial,
endorsing omitting of routine lymphadenectomy in
such cases®.

Evidence suggests that successful cytoreduction
surgery is associated with improved progression
free and overall survival confirming the fact that
maximal cytoreduction leads to survival benefit.
Optimal cytoreduction equalled an increase
of mean weighted survival time of 11 months
(50% increase). Each 10% increase in maximal
cytoreduction equalled a 5.5% increase in median
survival time®°.

PFS and OS were directly related to the size of the
residual disease left behind after surgical effort??.
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Interval Debulking Surgery

Interval debulking surgery (IDS) in HGSC is
considered to be an alternative treatment option
to standard treatment in patients unable to
undergo upfront debulking surgery or primary
debulking surgery(PDS). NACT is defined as the
chemotherapy performed prior to cytoreductive
surgery. Confirmation of clinical diagnosis of ovarian
cancer required by core biopsy or FNAC with IHC.
In recent years, NACT-IDS has gained credibility as
a valid therapeutic strategy especially for patients
with advanced disease, poor general condition with
massive pleural effusion, compromised nutritional
status and unresectable bulky tumor.

Procedures mentioned in primary CRS should
be done to achieve optimal debulking after
completion of NACT. Various trials on role of
NACT have been conducted on stage llic and IV
carcinoma ovary comparing median PFS and OS
in both the groups. EORTC and CHORUS showed
both treatment strategies had similar overall
survival and progression-free survival in women
with International Federation of Gynecology and
Obstetrics (FIGO) stage IlIC or IV tubo-ovarian
cancer, and operative and postoperative morbidity
was lower with neoadjuvant chemotherapy. All

the studies including the ongoing Japanese GOG
trial prove NACT - IDS to be non-inferior to upfront
surgery.

Among patients with stage Ill epithelial ovarian
cancer, the addition of HIPEC to interval
cytoreductive surgeryresultedin longer recurrence-
free survival and overall survival than surgery alone
and did not result in higher rates of side effects®2.

It is very important to emphasise the fact that with
the proper selection of patients for primary CRS
should be initial option in patients with stage IlIC
and IV disease and good performance status, <5cm
upper abdominal disease, retroperitoneal nodes as
the only site of stage Ill disease. NACT may make
the surgery more difficult and optimal debulking
status achieved after NACT is different from that
achieved after primary CRS (Pseudo-debulking).

Chemotherapy

Following successful cytoreductive surgery, either
primary or interval,patients with HGSOC are
recommended to undergo adjuvant chemotherapy.

The combination of carboplatin area-under-
the-curve (AUC) 5/6 and paclitaxel (175 mg/
m2 intravenously, every 21 days) or dose dense
method remains the standard approach in the
first-line setting. Acceptable alternatives are the
addition of bevacizumab to upfront carboplatin-
paclitaxel regimen followed by maintenance
therapy. Potential survival advantage for 6 cycles of
chemotherapy for patients with serous histology*2.

Recurrence

It is estimated that 80% of these patients will
eventually relapse at some stage. No single
therapeutic agent is currently recommended

as treatment of choice for recurrent cancer
ovary. The goals of second-line treatment are
to prolong survival, to postpone symptomatic
disease progression, and to improve quality of life.
Traditionally treatment for relapse ovarian cancer
is guided by the sensitivity to platinum-based
therapy. Patients sensitive or partially sensitive
to platinum, defined respectively by a platinum-
free-interval (PFI) > 12 or by a PFI of 6-12 months,
are treated with combination chemotherapy,
usually platinum-based. In patients relapsing with
a disease that is platinum-resistant, a variety of
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alternative treatment modalities may be given,
such as pegylated docetaxel, etoposide, liposomal
doxorubicin, topotecan, gemcitabine, and with or
without bevacizumab®.

Secondary Cytoreductive Surgery

A number of studies have supported the role of
secondary cytoreduction for resectable recurrent
disease. The DESKTOP 3 trial included patients
with positive AGO score, an Eastern Cooperative
Oncology Group performance score of 0, ascites
< 500 mL, and complete resection at initial
surgery. They found that OS was superior, at 61.9
months with complete resection versus 46.0 months
among patients who did not undergosurgery**.

The SOC 1 trial (NCT01611766) being conducted
in China will assess progression-free and overall
survival as primary endpoints. In addition, its
secondary outcome is to validate the iMODEL risk
model of patient selection criteria in platinum-
sensitive recurrent ovarian cancer.

The National Comprehensive Cancer Network
Guidelines Clinical Practice Guidelines in Ovarian
Cancer recommends surgery as an option for
patients who have relapsed more than 6 months
after complete response to prior chemotherapy®.

Novel Targeted therapy
in Ovarian Cancer

Anti-angiogenic Agent

Bevacizumab in combination with chemotherapy
has been extensively investigated in various
settings of ovarian cancer treatment, including first-
line treatment (GOG-0218, ICON7 studies), and
treatment of recurrent ovarian cancer in platinum-
sensitive patients (OCEANS study, and in platinum-
resistant patients (AURELIA study). Overall, the
addition of bevacizumab to chemotherapy has
been shown to prolong PFS, with an acceptable
tolerability profile and preserved quality of life.
NCCN 2020 recommendation adding bevacizumab
to upfront chemotherapy paclitaxel/carboplatin
followed by maintenance therapy is category 2B.%3

Poly (ADP-Ribose) Polymerase Inhibitors- (PARP)

HGSOC is characterized by widespread genomic
instability and the majority of patients possess
some deficiency in DNA repair pathways (germline
or somatic), particularly those involving the repair
of DNA double-strand breaks by homologous
recombination. The proteins encoded by BRCAl and
BRCA2 are involved in this pathway along with many
others. In patients with a deficiency in homologous
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Introduction

Gynecological practice has been transformed
over the last 15-20 years with the help of evolving
imaging modalities. A correct diagnosis is required
by the clinician to determine the correct line of
management. In patients undergoing surgery
the pre operative evaluation is necessary to plan
the extent of surgery. It also helps in explaining
the patient about the condition and morbidities
associated.

The most common imaging modality is
Ultrasonography (USG), it defines the baseline
features of the pathology. Transvaginal ultrasound
(TVS) was introduced in 1985, which gives a better
picture thanthe abdominal counterpartandis being
used extensively for diagnosing uterine and adnexal
pathologies since then. CT(computed tomography)
and MRI(magnetic resonant imaging) are superior
imaging modality but are more expensive and time
taking and not available at low resource setting.

In the last few decades the imaging techniques
have technological developments focussed
on functional application, tumor biology and
angiogenesis. Doppler is one such advancement
in the field of ultrasonography. Doppler studies
help in determining the blood flow along with
the direction and the intensity of flow through
various large and small vessels. Spectral analysis
by Doppler helps us to predict the vascularity of
the target area but it lacks the ability to detect
blood flow at capillary level. Both 2-D and doppler
have limited capacity in depicting perfusion at
microvascular level( <2mm) and also in visualizing
deep vessels(>10cm). The above two shortcomings
by conventional methods of ultrasound limits their
use in gynaecology, especially in determining cases
of ovarian and endometrial cancers. To eliminate
this limitation contrast enhanced ultrasonography
(CEUS) is used.

Contrast enhanced ultrasound (CEUS) is a newer
imaging modality using contrast comprising of gas

microbubble. When compared to conventional 2-D
USG and Doppler studies it shows superior imaging
quality for diagnosis of utero-adnexal pathologies.

Modern contrast agents were introduced in
1996 mainly for echocardiography, vascular USG,
Doppler, and whole abdomen ultrasonography in
Europe and Asia. CEUS provided a detailed real time
evaluation and quantification of microcirculation in
the targeted area which was beyond the scope of
Doppler Ultrasound.! Over the past decade, it has
gained increasing credibility and popularity over
conventional ultrasound as it is relatively easy to
use in clinical practice and improves the detection
and characterization of various diseases, reducing
the need for additional imaging modalities like CT
or MRI.2

It is difficult to differentiate focal adenomyosis
from fibroid, endometrial hyperplasia from
endometrial cancer, and benign and malignant
adnexal masses on 2-D USG and Doppler and
often requires evaluation by MRI. In these cases
CEUS finds the utility, as size of microbubble of
the contrast lies in range of 1-4 micrometer. This
makes it smaller than red blood corpuscles (RBC)
so that it can flow easily through the capillaries and
gets easily eliminated via lungs®. The advantages
of CEUS over conventional USG or Doppler are
that it provides real time picture of blood flow and
quantifies tissue perfusion too, with no exposure
to radiation. Though the modality is still not
validated, previous studies show promising results
making it superior to 2-D USG and doppler with
results comparable to CT.2 CEUS is used worldwide
for various diseases of liver, kidney, blunt trauma,
however the role of CEUS in gynecological diseases
is not clearly established by current guidelines and
clinical practice. CEUS is an emerging modality and
can be used as an alternative to CT and MRI which
will be easier to use for target organ scanning, less
time taking, cost effective and safer for the patient
having hepatic or renal impairment where other
contrasts are contraindicated. Apart from this, the
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contrast microbubble used in CEUS which has no
side effects on renal and thyroid function.

Contrast is also used for evaluation of tubal
patency and uterine cavity as an alternative to
Hysterosalpingography and this is known as Hystero
salphingo contrast sonography (HyCoSy). CEUS
has also been used to aid fibroid devasularisation
in procedures like Uterine Artery Embolisation
(UAE) and High Intensity Focused Ultrasound
(HIFU). Other than these uses CEUS is found to be
useful in cases of ovarian torsion where ovarian
sparing was done. Flow of contrast can predict the
restored vascularity post surgery. It can also detect
Arterio-venous malformations (AVM) and retained
products of conception.?

Contrast Enhanced Ultrasound (CEUS)

For sonography contrasts were first introduced
in 1968 for use in echocardiography by Gramiak
and Shah. From an unprotected, unstable room
air bubbles contrast agent in sonography have
evolved to a complex, stable, core-shell system.
These modern contrast agents are widely in use
since 1996.! Since then it has been widely used
for vascular, hepatic and renal USG. However the
use of contrast in gynaecological USG started
very late but various studies have showed high
sensitivity and specificity of CEUS as it can evaluate
the microvasulature which is beyond the scope of
conventional 2-D or Doppler USG.

Microbubbles used in CEUS have very high
echogenicity and there is a great difference
between the echogenicity of microbubble and
the surrounding soft tissue. This difference in
echogenicity provides a clear visualization of the
structure and vasculature of the target organ.

Contrast may be a small air bubble or a more
complex structure, commonly used as gas filled
microbubble which is administered intravenously.
General features of a contrast are as follows:

1. Microbubble shell: The shell material
determines how easily the microbubble is
taken up by immune system and it also affects
the mechanical elasticity of the material. More
hydrophilic material tends to be taken up
more easily in circulation and reduces the time
available for contrast imaging. It can be made up
of albumin, galactose, lipids, and polymer.

2. Microbubble gas core: It determines the
echogenicity of the microbubble. It can be made
up of air, heavy gases like perflurocarbon or
nitrogen.

3. Size: Diameter of the microbubble is between
1-4 micron.

Various contrast agents available are:

¢ SONOVUE - phospholipid shell and SF6 core
¢ OPTISON - albumin shell and C3F8 gas core

¢ DEFINITY - phospholipid shell with C3F8 core
e LEVOVIST - galactose shell and nitrogen core
¢ ALBUNEX - albumin with nitrogen core

Most commonly used contrast agent is Sonovue
which is produced by Bracco, Germany. It contains
Sulphur Hexafluride gas core in a phospholipid
shell. The Sulphur Hexafluride gas is an inert
molecule which doesn’t interact with any other
molecule in body and is excreted out of the body
via lungs.! Contrast comes in the form of powder in
a concentration of 8 microlitre/ml. This powder has
to be dissolved in 5 ml of normal saline and shaken
vigorously for few seconds. Shaking dissolves the
lyophisilate and after reconstitution the contrast
should be administered immediately and the
efficacy of remaining content lasts for 6 hours.

CEUS evaluates capillaries less than 40 microns
unlike Doppler. Owing to its physical property the
contrastenhancethe backscatter of waves by its high
resonance. While performing USG in gynaecology a
low mechanical index (Ml) technique is used. When
contrast agents are introduced into the system they
undergo stable and asymmetrical oscillations and
generate non linear harmonic frequencies when
exposed to incoming ultrasound waves. These
signature signals contribute to enhancement of
signal from contrast agents and their distinction
from surrounding tissues.?

Hence by using the contrast dynamic picture
can be furnished. The contrast has the property
to retain within the blood vessels that is why it
is also known as blood pool contrast. The agent
used in CT and MRI moves into the extracellular
space until the concentration gradient is balanced
between the intra and extra vascular space.?

Apart from this the dye used in CEUS is a
microbubble which has no side effects on thyroid
function and does not cause contrast enhanced
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nephropathy. Hence it can be used safely in
patients having hepatic or renal impairment
where other contrasts are contraindicated.
Contrast rapidly spreads into the circulation, after
repeated passage the microbubble dissolves
and is eliminated via lungs and the membrane
is eliminated via liver, making it a renal safe
contrast.?

When the contrast enters the circulation the entry
of contrast agent is visualized under contrast
specific mode to note the entry and enhancement
of the media in the lesion. World Federation of
Ultrasound in Medicine and biology (WFUMB)
has issued guidelines for using contrast in liver
disease. Also European Federation of Societies
for ultrasound in Medicine and Biology (EFSUMB)
has issued guidelines for non liver conditions but
these guidelines does not include guidelines for
using contrast in gynaecological disease.

The reported studies of CEUS in literature are for:

1. Adnexal Masses-
i. Benign
ii. Malignant
iii. Borderline

2. Uterine Masses-
i. Fibroid
ii. Adenomyosis

3. Endometrial pathologies-
i. Hyperplasia ( Benign)
ii. Carcinoma endometrium
iii. Endometrial polp

4. Tubal patency- HyCoSy
Contrast Sonography)

5. Diagnosing Arterio-venous malformations
(AVM) and distinguishing between AVM and
retained products

6. Diagnosis and prognosis of adnexal torsion

7. Guiding devascularisation procedure like HIFU,
Uterine Artery embolisation

(Hysterosalpingo

Characteristics of Adnexal Masses

Conventional ultrasound modalities were
inadequate to pick up early malignant features.
Earlier Sassone gave a scoring system to
differentiate between malignant and benign cysts

andvarious other authors kept on adding features
to improve diagnosis of ovarian malignancy, few
to name were ca-125, RMI, ROMA score. Then
Timmerman gave the IOTA scoring system which
was able to diagnose and differentiate between
benign and malignant masses. However for
inconclusive cases or unclassified cases there
were no guidelines to establish diagnosis.

CEUS works on the principle of tumor
angiogensis, a marker of tumor progression and
metastasis and ability of CEUS to characterise
microvasculature makes it an important tool in
diagnosing ovarian masses. After administration
of contrast agent malignant lesions show a
faster uptake, a sustained enhancement due to
retention of contrast and then a faster washout.
Benign cysts show no enhancement of the cyst
wall.
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Pic 2: Malignant cyst

The hemorrhagic and endometrial cysts have
septations and solid areas, which can mimic
malignancy but on administration of contrast it
lacks enhancement. Similarly borderline tumor
enhancement was seen but it is slower and
lesser than that seen in malignancy. In pic 3 there
was minimal and diffuse enhancement of the
intracystic solid mass and in pic 4 there was diffuse
enhancement of septa but the flow of contrast was
very less.
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Pic 4: Borderline cyst with septa

A meta anlaysis conducted by Liu et al* for ovarian
masses showed sensitivity, specificity of 2-D was
92% and 85% and doppler had sensitivity and
specificity of 93% and 86% CEUS had 97% and
92% respectively. Also in a systematic review and
meta-analysis on CEUS for differential diagnosis of
malignant and benign ovarian tumors by Ma et al®
pooled sensitivity and specificity of CEUS were 93%
and 95% respectively.

Characteristics of Uterine Masses

Uterine fibroid and adenomyoma when assessed
by 2-D ultrasound can be differentiated as fibroid
appears as hypoechoic, encapsulated with whorled
appearance and adenomyoma has disordered
echogenicity, ill defined margins with small cystic
spaces within. However many a times it is difficult
to differentiate between the two, and when in
doubt CEUS plays the role. On administering
contrast fibroids have a centripetal filling or the
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Pic 5: Fibroid with centripetal flow, basket like appearance
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Pic 6: Adenomyosis with centrifugal flow, moth eaten
appearance

‘basket like enhancement pattern’ owing to its
peripheral vascularisation. It can also differentiate
degenerative changes in fibroid from sarcomatous
change.

Whereas adenomyotic lesions have a diffuse or
centrifugal enhancement of contrast with rapid
uptake and clearing of the agent (Pic6), which
was contributed to increased vascularity of the
lesion. This is also described as typical moth eaten
appearance of adenomyosis.

In a study by Lacelli et al®they concluded that CEUS
was more effective in the diagnosis of adenomyosis
than conventional and Doppler scan. Also basket
like vascularisation has a 100% negative predictive
value. Zhang et al’ in their study on 96 patients with
uterine mass had similar results. They reported
diagnostic accuracy of CEUS as 96.7% and for 2-D
it was 82.4%.

Characteristics of Endometrial Lesions

In women presenting with post menopausal
bleeding and USG suggestive of thickened
endometrium pre operative counselling and
management strategy depends completely on the
lesion being a benign hyperplasia, endometrial
carcinoma or a benign polyp. It gives an idea to the
clinician about the disease extent pr