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Preface

Women with gynaecological cancers are managed by 
multidisciplinary teams, with many professionals from 
different backgrounds contributing to patients’ health 
care. As outcomes for patients continue to improve, 
there has been a shift towards understanding survi-
vorship issues and tailoring treatments to achieve the 
best possible outcomes while minimising the impact 
of treatment on quality of life. This book addresses 
all aspects of caring for women with gynaecological 
malignancy, covering general topics as well as specific 
issues faced by patients.

This book is aimed at trainees in gynaecology and 
oncology and at consultants with a special interest in 
gynaecological cancers. Although this book covers 
the syllabus for the MRCOG examination, it is also 
written to provide a comprehensive foundation for all 
healthcare professionals caring for women with gynae-
cological cancers, beyond the basics. Allied medical 
staff, palliative care professionals and nurse specialists 

will also find this book a useful resource for up-to-date 
information on the whole range of gynaecological 
cancers.

Chapters 1–9 and 16–18 cover the broad issues 
in gynaecological oncology whereas Chapters 10–15 
cover site-specific tumours. The chapters are intended 
to be clinically focused and are based upon published 
facts. Wherever possible, the reader is directed to 
national guidelines and standards. Boxed information, 
key facts and tips are highlighted to assist the reader. 
Each chapter lists further reading recommendations to 
guide the interested reader to seek further information 
about the topics covered in the chapter.

We have had the pleasure of working with experts 
who have kindly contributed to this book. This is always 
one of the nicest aspects of writing a book in that there 
is collaboration with colleagues and friends whom we 
admire and respect for their expertise.
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Chapter

1
Epidemiology of Gynaecological Cancers

Anjum Memon and Aisha El-Turki

Epidemiological Understanding
Epidemiology is the basic science underpinning public 
health and clinical medicine. It describes the occurrence 
of health-related states or events (incidence, prevalence), 
quantifies the risk of disease (relative risk, attributable 
risk, odds ratio) and its outcome (prognosis, survival, 
mortality), and postulates causal mechanisms for disease 
in populations (aetiology, prevention). The main func-
tion of epidemiology is to provide evidence to guide pub-
lic health policy and clinical practice to protect, restore, 
and promote health of individuals and populations.

Public health is the collective and organised 
action by the society to improve the health of popu-
lations. This involves collaborative working between 
doctors, nurses, engineers, environmental scien-
tists, health educators, social workers, nutritionists, 
administrators, and an effective partnership with non-
governmental organisations (NGOs), corporations, 
and all levels of the government.

The applications of epidemiology in public health 
and clinical practice can be summarised as follows:
•	 To describe the spectrum and extent of disease 

in the population – e.g. what is the prevalence of 
human papilloma virus (HPV) infection among 
young girls?

•	 To identify factors that increase or decrease the 
risk of disease – e.g. what factors increase the risk 
of, or protect against, endometrial cancer?

•	 To study the natural history and prognosis of 
disease – e.g. does early diagnosis of cervical 
intraepithelial neoplasia (CIN) through 
cytological screening prevent future morbidity 
and improve survival?

•	 To monitor and predict disease trends in the 
population – e.g. what impact will the increasing 
prevalence of obesity in women have on future 
disease trends and healthcare needs?

•	 To provide evidence for developing public health 
policy and making regulatory decisions – e.g. 

will a smoking ban in public places promote 
smoking cessation and reduce the incidence of 
smoking-related disease?

•	 To evaluate the efficacy of preventive 
and therapeutic interventions – e.g. does 
postmenopausal hormone replacement therapy 
(HRT) do more harm than good?

•	 To evaluate public health programmes – e.g. will 
vaccination of schoolgirls against oncogenic HPV 
prevent vulvar/vaginal/cervical cancers and save 
lives?

•	 To evaluate the effectiveness of health services – 
e.g. are known contacts of persons with sexually 
transmitted diseases (STDs) followed up and 
treated?

Classification of Gynaecological 
Cancers
The International Statistical Classification of Diseases 
and Related Health Problems (ICD-10) is the global 
standard diagnostic classification for epidemiological, 
clinical, and health service data. It is used by hospital 
records departments, cancer registries, and govern-
ment agencies responsible for collection of health sta-
tistics (e.g. the Office for National Statistics in the 
United Kingdom) to classify diseases and other health 
problems recorded on many types of health and vital 
records. The ICD is essential for compilation of mor-
bidity (e.g. cancer incidence) and mortality statistics 
(e.g. underlying cause of death) and allows compari-
son at an international level of health data collected 
in different countries at different times. In the tenth 
revision of the ICD (ICD-10, version 2016), malignant 
neoplasms of female genital organs are coded from 
C51 to C58. The category C57 (malignant neoplasm of 
other and unspecified female genital organs) includes 
neoplasms of the fallopian tube, broad and round liga-
ments, parametrium, uterine adnexa, and overlapping 
lesions (e.g. tubo-ovarian, utero-ovarian) (Table 1.1).
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The International Classification of Diseases for 
Oncology (ICD-O-3) is used principally by cancer reg-
istries for coding the site (topography) and the histol-
ogy (morphology) of the neoplasm, usually obtained 
from a pathology report.

The Tumour Node Metastasis Classification of 
Malignant Tumours (TNM-8) is an international 
standard cancer staging system used for describing the 
anatomical extent and progression of cancer. It is based 
on the assessment of three components:

T – describes the extent of the primary tumour
N – describes the absence/presence and extent of 
the regional lymph node involvement/metastasis
M – describes the absence/presence of distant 
metastasis.

The classification is used to: (i) aid the clinician in 
the planning and management of treatment; (ii) 
assist in evaluation of the results of treatment; (iii) 
provide some indication of individual prognosis; 

Table 1.1 ICD-10 codes and morphological classification of malignant neoplasms of female genital organs

ICD-10 code Organ Morphological subtypes
C51 Vulva Squamous cell carcinoma

Extramammary Paget’s disease

Malignant melanoma

C52 Vagina Squamous cell carcinoma

Adenocarcinoma

Botryoid rhabdomyosarcoma

C53 Cervix uteri Squamous cell carcinoma

Neuroendocrine carcinoma

Adenocarcinoma

C54 Corpus uteri Endometrial adenocarcinoma

Malignant mixed Müllerian tumours

Leiomyosarcoma

C55 Uterus (part unspecified)

C56 Ovary Surface epithelial tumours

Serous adenocarcinoma

Endometrioid adenocarcinoma

Mucinous adenocarcinoma

Clear cell carcinoma

Germ cell tumours

Dysgerminoma

Yolk sac tumour

Choriocarcinoma

Mature and immature teratoma

Sex cord-stromal tumours

Granulosa cell tumour

Sertoli–Leydig cell tumour

C57 Other and unspecified female genital organs

C58 Placenta Hydatidiform mole

Placental site trophoblastic tumour

Choriocarcinoma
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(iv) facilitate the exchange of information between 
clinicians/treatment centres; (v) inform and evalu-
ate treatment guidelines, national cancer planning 
and research; and (vi) evaluate population-based 
screening and early detection programmes. The TNM 
system is approved by the International Federation 
of Gynaecology and Obstetrics (FIGO), and its cat-
egories have been defined to correspond to the FIGO 
classification.

Measuring the Risk or Burden  
of Gynaecological Cancers
Incidence
Incidence (or incident cases) is a count of new cases
of cancer in the population during a specified time 
period. The incidence rate is the number of new cases of 
cancer in a defined population within a specified time 
period (usually a calendar year), divided by total num-
ber of persons in that population. Cancer incidence 
rates in adults are typically expressed as per 100,000 
population.

Incidence rate measures the rapidity (or ‘speed’) of 
the occurrence of new cases of cancer in the population 
within a time period. Increase in incidence of a cancer 
in the population can be due to a variety of factors, 
which may include: in-migration of susceptible people, 
a change in diagnostic criteria, improved case ascer-
tainment, introduction of a new screening/diagnostic 
test, introduction of new, or changes in exposure 
to existing (e.g. enhanced transmission of HPV), 
infectious/aetiologic agent(s). Incidence rate is used to:
•	 predict the average risk (probability) of developing 

cancer
•	 research the causes and treatment of cancer
•	 describe trends of cancer over time
•	 evaluate the effectiveness of primary prevention 

and early detection and/or population-based 
screening (secondary prevention) programmes

•	 inform and guide health planning, resource 
allocation and commissioning of clinical and 
community-based services.

Age-Standardised Incidence  
(or Mortality) Rate
As the risk of cancer increases exponentially with 
age, the crude incidence rate (which is influenced 

by the population age structure) cannot be used to 
evaluate whether the risk/burden of cancer differs 
between populations. It is therefore necessary to 
use age-standardised incidence (or mortality) rates 
(ASRs) when comparing incidence rates between 
populations that have different age structures (e.g. 
the United Kingdom and India). The ASR is obtained 
by applying the (crude) age-specific rates in the 
observed population to the age-specific population 
counts (or weights) of a fixed reference (or stand-
ard) population. The most commonly used standard 
population is the world (and also European) standard 
population proposed by Sir Richard Doll – the emi-
nent epidemiologist who discovered the main haz-
ards of smoking. Age-standardisation controls for 
the confounding effect of age on cancer incidence and 
therefore allows a more direct comparison between 
different populations.

Cumulative Incidence (or Cumulative Risk)
Cumulative incidence is the probability or risk of 
developing cancer during a specified period (e.g. 
lifetime). It measures the number or proportion of 
people (out of 100 or 1,000) who would be expected 
to develop a particular cancer by the age of 64 (or 
74) if they had the rates (i.e. risk) of cancer currently 
observed. Like the ASR, cumulative incidence per-
mits comparisons between populations of different 
age structures. For example, the cumulative inci-
dence of a woman in England developing ovarian 
cancer by age 74 is about 15/1,000, which can be 
interpreted as 1.5% (1 in 67) probability or (lifetime) 
risk of developing ovarian cancer by the time she 
completes 74 years.

Prevalence
Prevalence is the number of existing cases of cancer in a 
defined population at a notional point in time, divided 
by the total number of people in the population at that 
time. It is usually expressed as an absolute number 
of existing cases or as the proportion of a population 
with the disease. For example, the prevalence of cer-
vical cancer can be defined as the number of women 
in a defined population who have been diagnosed with 
cancer, and who are still alive at a given point in time. 
Prevalence is a function of both the incidence of the 
disease and survival.
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Survival
Survival is the proportion (or percentage) of people 
still alive 1, 3, 5, and 10 years after they have been diag-
nosed with cancer. This observed survival probability is 
influenced by mortality both from the cancer itself and 
from other causes. For this reason, relative survival (%) 
is usually calculated (ratio of the observed survival in a 
particular group of patients to the survival expected in 
a group of people in the general population).

Quality-Adjusted Life-Years (Lost)/
Disability-Adjusted Life-Years (Lost)
Quality-adjusted life-years (QALYs) and disability-
adjusted life-years (DALYs) quantify the spectrum 
of morbidity (between the diagnosis and cure/death) 
due to cancer in terms of its duration and severity. The 
calculation of these indices requires three elements:
1. the incidence of cancer
2. its mean duration (survival probability) and

TIPS
Mathematically prevalence can be defined as follows:

Prevalence  = a/a + b

where a is the number of individuals in the population with the 
disease at a given time and b is the number of individuals in the 
population without the disease at a given time.

Therefore prevalence is a measure of the burden of cancer 
in the population, and it is most useful for describing diseases 
with a gradual onset and long duration. Increase in prevalence 
of a cancer in the population can be due to a variety of factors, 
which may include in-migration of cases, increase in incidence, 
and/or improved prognosis/survival (e.g. due to better treat-
ment). Prevalence data are used for

•	 health planning, resource allocation and commissioning of 
clinical and community-based services

•	 estimation of cancer survivorship
•	 organisation of prevention programmes.

Partial (or limited duration) prevalence is the estimation of the 
number of cases of cancer diagnosed within 1, 3, and 5 years to 
indicate the number of patients undergoing initial treatment 
(cases within 1 year of diagnosis), clinical follow-up (within  
3 years), or not considered cured (before 5 years). Patients alive 
5 years after diagnosis are usually considered cured because, 
for most cancers, the death rates of such patients are similar to 
those in the general population.

Complete prevalence represents the proportion of patients 
alive on a certain day who previously had a diagnosis of cancer, 
regardless of how long ago the diagnosis was, still under treat-
ment, or are considered cured.

3. a measure of life ‘quality’ between the diagnosis 
and cure/death.

These indices are used to estimate the impact of cancer 
on the individual and society and to establish priorities 
for healthcare programmes.

Mortality
Mortality is the number of deaths occurring, and the 
mortality rate is the number of deaths in a defined 
population within a specified time period (usually a 
calendar year), divided by total number of persons in 
that population. Cancer mortality rates are typically 
expressed as per 100,000 persons per year. Mortality is 
the product of the incidence and the fatality of a given 
cancer, and measures the average risk to the population 
dying from a specific cancer within a specified period. 
Fatality, the complement of per cent survival, is the 
probability (%) that a cancer patient will die from the 
disease.

Cancer Screening
Definition
Screening is the presumptive identification (detection) 
of an unrecognised or hidden disease or defect by the 
application of tests, examinations or other procedures 
that can be applied rapidly.

Cancer screening is the testing of apparently healthy 
volunteers from the general population for the purpose 
of separating them into high and low probabilities of 
having a specific cancer. The rationale behind cancer 
screening is that the disease has a natural history (i.e. 
phases of pathological progression/cellular trans-
formation) that includes a clearly defined preclinical 
phase with biological characteristics, which allows for 
detection of the disease in an early (presumably) treat-
able stage that, in turn, will reduce the risk of future 
morbidity and improve survival. For example, cytolog-
ical screening can detect preinvasive cervical disease, 
which if followed by treatment can be possibly cured, 
thereby reducing the risk of invasive cervical cancer. 
Randomised controlled trials and both case–control 
and cohort observational study designs are used to 
evaluate cancer screening programmes.

Screening Test Performance
The performance of a screening test is based on its sen-
sitivity, specificity, and predictive value (Table 1.2).
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•	 Sensitivity – this is the ability of the test to 
identify correctly those who have the disease (true 
positives).

•	 Specificity – this is the ability of the test to identify 
correctly those who do not have the disease (true 
negatives).

•	 Predictive value positive (PVP) – this is the 
proportion of individuals who test positive and 
actually have the disease. PVP is a function 
of sensitivity, specificity and prevalence of 
the detectable preclinical phase. A high PVP 
is essential for a successful population-based 
screening programme (e.g. cervical cancer), 
whereas a low PVP implies that resources are 
being wasted on diagnostic follow-ups of false-
positive individuals.

•	 Predictive value negative (PVN) – this is the 
proportion of individuals who test negative and 
actually do not have the disease.

Ovarian Cancer
Incidence and Mortality
Ovarian cancer is the seventh most common cancer 
among women worldwide, with an estimated 239,000 
new cases (3.6% of cancer in women) and 152,000 
deaths (4.3% of cancer deaths in women) in the year 
2012, and a 5-year prevalence of 587,000 cases (3.4% 
of women with cancer). The incidence rates of ovar-
ian cancer vary from a low of about 2/100,000 women 
in Tanzania to a high of 14/100,000 in Latvia. In gen-
eral, incidence rates are relatively higher in developed 
countries – the highest rates (10–14/100,000 women) 
are observed in European populations, intermediate 

rates (7–10/100,000 women) are observed in North 
America, Australia/New Zealand, and some popu-
lations in Asia and the lowest rates (2–7/100,000 
women) are observed in Africa, South America, the 
Caribbean, the Middle East, and parts of Asia. Data 
from the United Kingdom and the United States 
suggest that ovarian cancer is relatively more common 
in White than in Asian or Black women. In the United 
Kingdom, incidence rates for White women range  
from 17 to 18/100,000, rates for Asian women range 
from 9 to 16/100,000 and rates for Black women  
range from 7 to 12/100,000.

In the United Kingdom, ovarian cancer is the sec-
ond most common gynaecological cancer (after uter-
ine cancer). It is the sixth most common cancer among 
women, with about 7,400 new cases in the year 2014 
accounting for around 4% of all cancers in women, with 
a cumulative risk of 1.5% (1 in 67) by age 74 (Figure 1.1).  
In most European populations, the incidence rates 
of ovarian cancer generally increase exponentially 
with age, with a sharp increase after about 40 years of 
age. It is predominantly a disease of older, postmeno-
pausal women: about 82% of cases occur in women 
aged over 50 years (Figure 1.2). In 2014, 4,100 women 
in the United Kingdom died from ovarian cancer, 
accounting for around 5% of female deaths from 
cancer. Ovarian cancer has a relatively poor progno-
sis as the large majority of cases are diagnosed at an 
advanced stage; overall, about 35% of women diag-
nosed with ovarian cancer survive their disease for 
10 or more years. When diagnosed at its earliest stage 
(Stage 1), 9 in 10 (90%) women will survive their dis-
ease for 5 or more years, compared to 5-year relative 
survival of 3% for those diagnosed at Stage IV. In the 
United Kingdom, ovarian cancer survival has been 

Table 1.2 Calculation of sensitivity, specificity, and predictive value of a screening test

Disease according to gold standard

Present Absent Total

Screening test result Positive A (True +) B (False +) A + B

Negative C (False −) D (True −) C + D

Total A + C B + D A + B + C + D

Sensitivity = A/(A + C) × 100 (%).
Specificity = D/(B + D) × 100 (%).
Positive predictive value = A/(A + B) × 100 (%).
Negative predictive value = D/(C + D) × 100 (%).
Prevalence of disease = A + C/(A + B + C + D) × 100 (%).
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steadily improving and has almost doubled in the  
last 40 years.

Trends in Incidence and Mortality
In most developed countries, there has been little 
change in the incidence of ovarian cancer over the 
past 40 or more years. In the United Kingdom, the 
incidence rates have remained stable since the early 
1990s (22.9/100,000 in 1993; 23.3/100,000 in 2014), 
with a small (4%) decline in the last decade. In most 
populations, mortality rates have remained fairly sta-
ble or declined slightly over the past 40 years. In the 
United Kingdom, the ASRs (European standard) have 
decreased by about 20% in women between 2000 and 
2014 (from 16 to 13/100,000 women).

Aetiology
Compared with other gynaecological cancers, little is 
known about the aetiology of ovarian cancer. In most 

studies, family history of ovarian cancer, smoking, use 
of HRT, and body fatness have been associated with an 
increased risk, while states of anovulation (i.e. use of 
combined oestrogen–progestogen oral contraceptives, 
pregnancy), breastfeeding, tubal ligation, and hyster-
ectomy have been associated with decreased risk.

Prevention
Apart from prophylactic oophorectomy, oral contra-
ception, and (possibly) tubal ligation or salpingectomy, 
there are few readily modifiable risk factors for ovarian 
cancer. There is currently inconsistent evidence for a 
possible increase in risk with consumption of lactose/
galactose-containing foods, saturated or animal fat 
intake, perineal talcum powder use and postmenopau-
sal HRT and for a decrease in risk with vegetable intake. 
It is unclear whether obesity, body mass index (BMI) or 
physical activity influences ovarian cancer risk. It has 
been estimated that about 21% of ovarian cancer cases 
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in the United Kingdom can be prevented by changes in 
lifestyle and risk factor modification.

Endometrial Cancer
Incidence and Mortality
Endometrial cancer is the fifth most common cancer 
among women worldwide, with an estimated 320,000 
new cases (4.8% of cancer in women) and 76,000 deaths 
(2.1% of cancer deaths in women) in the year 2012, and 
a 5-year prevalence of 1,217,000 cases (7.1% of women 
with cancer). In contrast with cervical cancer, endo-
metrial cancer is relatively more common in devel-
oped countries with incidence rates more than double 
those of the less developed countries (14.7/100,000 
vs 5.5/100,000). In the United Kingdom, endometrial 
cancer is the most common gynaecological cancer. It is 
the fourth most common cancer among women, with 
about 9,300 new cases in the year 2014 accounting for 
around 5% of all cancers in women, with a cumulative 
risk of 1.7% (1 in 59) by age 74 (Figure 1.1). There is 

no significant variation in the incidence of endometrial 
cancer by ethnicity in the United Kingdom. About 70% 
of the cases in the United Kingdom are diagnosed at 
Stage I. In most European and North American pop-
ulations, the incidence rates of endometrial cancer 
begin to rise steadily 5–10 years before the menopause 
and reach a peak usually around the age of 70 years. 
It is essentially a cancer of postmenopausal women; 
over 90% of cases occur in women aged 50 or older, 
and very few cases are diagnosed under the age of 35 
(Figure 1.2). The incidence rates of endometrial cancer 
vary from a low of 1.5/100,000 women in Algeria to a 
high of 26.7/100,000 women in Armenia. The highest 
rates are observed among women in North America, 
Europe, Australia/New Zealand, and Israel. Incidence 
rates are generally much lower in most countries in 
Latin America, Asia, and Africa. In developed coun-
tries, the mortality rates of endometrial cancer are sub-
stantially lower than the incidence rates (2.3/100,000 
vs 14.7/100,000).

In 2014, about 2,200 women in the United Kingdom 
died from endometrial cancer, accounting for around 

0

10

20

30

40

50

60

70

80

0– 5– 10– 15– 20– 25– 30– 35– 40– 45– 50– 55– 60– 65– 70– 75– 80– 85+

Ra
te

 p
er

 1
00

,0
00

Age at diagnosis (years)

Ovary Corpus uteri Cervix uteri Vulva Vagina

Figure 1.2 Age-specific incidence rates of gynaecological cancers, England 2003–7

Source: Cancer Incidence in Five Continents Vol. X, IARC, 2013



Chapter 1: Epidemiology of Gynaecological Cancers

8

3% of female deaths from cancer. Endometrial cancer 
has a relatively better prognosis than ovarian and cer-
vical cancers. Overall, about 78% (8 in 10) of women 
diagnosed with endometrial cancer survive their dis-
ease for 10 or more years. Five-year relative survival 
ranges from 95% at Stage I to 14% at Stage IV. In the 
United Kingdom, endometrial cancer survival has 
been steadily improving over the past 40 or more years.

Trends in Incidence and Mortality
In the United Kingdom, there has been a steady 
increase (by 63%) in the incidence of endometrial can-
cer since the early 1990s; the largest increase (89%) 
has been observed in women aged 70–9. The ASRs 
in the United Kingdom declined by 27% between 
1971–3 (7.0/100,000) and 1997–9 (5.1/100,000) and 
then increased by 27% between 1997–9 and 2012–14 
(6.5/100,000).

Aetiology
In contrast with cervical cancer, which is a model of 
viral carcinogenesis, endometrial cancer is a model 
of hormonal carcinogenesis. The 18-fold variation in 
ASRs across populations points to the role of modifi-
able factors in the aetiology of endometrial cancer. 
Among these, oestrogens and progestins are consid-
ered to play an important role in malignant transforma-
tion. Exposure to excessive oestrogen of endogenous as 
well as exogenous origin entailing continued/chronic 
stimulation of the endometrium is considered to be the 
main factor in this transformation and this is perhaps 
a common denominator for most of the established 
hormonal and reproductive risk factors (Table 1.3). 
The most compelling evidence has come from studies 
of HRT following the menopause; exposure to unop-
posed oestrogen for 10 or more years increases the 
risk about 10-fold. This excess risk can be counter-
acted substantially by combined use of oestrogens and 
progestins.

Prevention
Obesity (which increases peripheral production of 
oestrogens) and diabetes mellitus are associated with 
an increased risk of developing endometrial cancer, 
whereas past oral contraceptive use, childbearing and 
physical activity (potentially mediated by hormones) 
are associated with risk reduction. It is therefore possi-
ble to substantially reduce the incidence of endometrial 
cancer through modification of lifestyle, maintenance 

of normal weight and optimal use of oral contraceptive 
and postmenopausal HRT. It has been estimated that 
about 37% of endometrial cancer cases in the United 
Kingdom can be prevented by changes in lifestyle and 
risk factor modification.

Cervical Cancer
Incidence and Mortality
Cervical cancer is the fourth most common cancer 
among women worldwide, with an estimated 528,000 
new cases (7.9% of cancer in women) and 266,000 
deaths (7.5% of cancer deaths in women) in the year 
2012, and a 5-year prevalence of 1.5 million cases 
(9% of women with cancer). About 85% of the cases 
occur in developing countries, where cervical can-
cer accounts for 12% of all cancers in women. The 
incidence rates of cervical cancer vary substantially 
between different regions, from a low of 3.6/100,000 
women in Switzerland to a high of 75.9/100,000 

Table 1.3 Factors associated with the risk of endometrial 
cancer

Factor Effect Strength (RR)

Early menarche ↑ (+) (2.4)

Late menopause ↑ +

Anovulation ↑ ++

Nulliparity/low parity ↑ ++ (2–3)

Infertility ↑ + (2–3)

Obesity ↑ ++ (2–11)

Metabolic syndrome/diabetes ↑ ++ (1.3–2.7)

Alcohol ↑ (+)

Endogenous oestrogen ↑ +

Exogenous unopposed 
oestrogen-only therapy

↑ +++ (1.6–12)

Tamoxifen ↑ ++ (1.7–7.0)

Oestrogen–progestin 
combined replacement

↑~↓ +

Combination oral 
contraceptives

↓ +++

High parity/breastfeeding ↓ +

Physical activity ↓ +

RR, Relative risk.
↑ Factor increasing the risk; ↓ factor decreasing the risk; ↑~↓
factor increasing or decreasing the risk.
(+) Inconsistent association; + week association; ++ moderate 
association; +++ strong association.
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in Malawi. The highest rates are observed among 
populations in sub-Saharan Africa, Melanesia, Latin 
America and the Caribbean, south-central and 
south-east Asia. Incidence rates are generally low 
in developed countries in Europe, North America, 
Australia/New Zealand, the Middle East, China, and 
Japan. In the United Kingdom, cervical cancer is the 
twelfth most common cancer among women, with 
about 3,200 new cases in the year 2014 accounting for 
around 1.8% of all cancers in women, with a cumula-
tive risk of 0.62% (1 in 161) by age 74 (Figure 1.1). 
In most European populations, the incidence rates 
of cervical cancer begin to increase at 20–4 years and 
thereafter the risk increases rapidly to reach a peak 
usually around 35–9 years (Figure 1.2). In the United 
Kingdom, incidence rates of cervical cancer are simi-
lar for White and Black females but significantly lower 
in Asian females.

Almost nine out of ten (87%) cervical cancer deaths 
occur in the less developed regions. The mortality rates 
vary substantially between different regions of the 
world; from less than 2/100,000 in Western Europe to 
more than 20/100,000 in Africa. In 2014, 890 women 
in the United Kingdom died from cervical cancer 
(2.8/100,000), accounting for around 1% of female 
deaths from cancer. Cervical cancer generally has an 
excellent prognosis; overall, in the United Kingdom, 
about 63% of women diagnosed with cervical cancer 
survive their disease for 10 or more years. When diag-
nosed at its earliest stage (Stage I), almost all (96%) 
of the women will survive their disease for 5 or more 
years, compared to 5-year relative survival of 5% for 
those diagnosed at Stage IV. In the United Kingdom, 
the 5-year net survival has steadily improved from 
51.5% in 1971–2 to 67.4% in 2010–11 (an increase of 
about 31% in the period).

Trends in Incidence and Mortality
Overall, the incidence and mortality from cervical 
cancer have declined considerably during the past 40 
years in Western Europe, North America, Australia/ 
New Zealand, China, and Japan. The decline has been 
attributed to a combination of factors including improved 
genital hygiene, increased use of condoms, improved 
treatment modalities, beneficial effects of organised 
population-based cytological screening programmes 
for early diagnosis and introduction of the vaccine 
against HPV infection. In the United Kingdom, the ASRs 
(European standard) of cervical cancer have declined by 

around 28% since the early 1990s, whereas, in the same 
period, the mortality rates declined by around 62%.

Aetiology
A persistent infection with an oncogenic HPV type is 
now recognised as a causal factor for preceding precan-
cerous changes and cervical cancer. However, infection 
with HPV is extremely common compared with the 
relatively rare development of cervical cancer. There is 
compelling evidence that HPV is necessary for cervical 
carcinogenesis, but infection alone is not sufficient for 
the cancer to develop. A number of cofactors have been 
identified as possible modifiers of HPV infection during 
the developmental stages of cervical cancer, including 
early sexual debut, increasing number of sexual part-
ners, smoking, long-term oral contraceptive use, high 
parity, dietary factors, certain human leucocyte antigen 
(HLA) types, and co-infection with other sexually trans-
mitted agents such as Chlamydia trachomatis, herpesvi-
rus type 2, and human immunodeficiency virus (HIV).

Prevention
Cervical cancer is one of the most preventable forms 
of cancer on a global scale. Prevention efforts include 
increased public awareness about sexually transmit-
ted infections, early detection of precursor lesions by 
regular cytological screening, HPV testing, and the 
recently developed vaccine against certain high-risk 
types of HPV. In the United Kingdom, all girls aged 
12–13 are now offered HPV vaccination as part of 
the childhood immunisation programme. It has been 
estimated that almost all the cases of cervical cancer  
in the United Kingdom can be prevented by changes in 
lifestyle and risk factor modification.

Vulvar and Vaginal Cancers
Incidence and Mortality
Vulvar and vaginal cancers are rare throughout the 
world and constitute less than 5% of all gynaecologi-
cal cancers. The ASRs of vulvar cancer vary from a 
low of 0.3/100,000 women in Republic of Korea to a 
high of 4.1/100,000 in Saarland, Germany. In gen-
eral, incidence rates are relatively higher in developed 
countries; the highest rates are observed in European, 
North American, and Australia/New Zealand popu-
lations and the lowest rates (<1/100,000 women) are 
observed in parts of Asia, Africa, the Middle East, and 
South America. In the United Kingdom, there were 
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about 1,300 new cases of vulvar cancer in the year 
2014, accounting for 0.7% of all cancers in women, 
with a cumulative risk of 0.17 (1 in 588 women) by age 
74 (Figure 1.1). Vulvar cancer is predominantly a dis-
ease of older women, with a steep rise in incidence after 
60–4 years from 6.2/100,000 to 19.7/100,000 women by 
85–9 years, and over half of the cases (55%) are diag-
nosed in women aged over 70 years (Figure 1.2). In 
2014, there were about 450 deaths from vulvar cancer 
in the United Kingdom.

In most world regions, the overall incidence rates 
of vaginal cancer do not exceed 1/100,000 women. In 
the United Kingdom, there were about 250 new cases of 
vaginal cancer in the year 2014, accounting for around 
0.1% of all cancers in women, with a cumulative risk 
of 0.05 (1 in 2,000 women) by age 74 (Figure 1.1).  
Like vulvar cancer, it is predominantly a disease of 
older women, with a steep rise in incidence after 60–4 
years: from 1.4/100,000 to 3.4/100,000 women by 85–9 
years, and about half of the cases (48%) are diagnosed 
in women aged over 70 years (Figure 1.2). In 2014, 
there were 110 deaths from vulvar cancer in the United 
Kingdom. Survival rates for vulvar and vaginal cancers 
vary significantly by stage of disease and age at diag-
nosis; overall, about 53% of women diagnosed with 
vulvar or vaginal cancer survive their disease for 10 or 
more years.

Trends in Incidence and Mortality
In most developed countries, there has been little 
change in the overall (i.e. all ages combined) incidence 
of vulvar and vaginal cancers over the past 40 or more 
years. In the United Kingdom, the incidence rate of vul-
var cancer has remained steady at around 3–4/100,000 
women and of vaginal cancer around 0.8–0.9/100,000. 
However, recently there has been some increase in the 
rates of vulvar cancer among young women (age <50 
years) in some countries, which has been linked to 
increasing incidence of vulvar intraepithelial neoplasia 
(VIN) in young women caused by infection with HPV. 
In most populations, the mortality rates of vulvar and 
vaginal cancers have declined steadily over the past 
40 or more years. In the United Kingdom, the ASRs 
(European standard) for vulvar and vaginal cancers 
declined by 44% and 50%, respectively.

Aetiology
A persistent infection with an oncogenic HPV type is 
now considered to play a central role in the initiation 

and promotion of the majority of vulvar and vaginal 
cancers. HPV is more strongly associated with can-
cers in younger women and about 70% of VIN3 and 
20–50% of invasive vulvar cancers contain HPV DNA. 
About 80% of VaIN3 and 60% of invasive vaginal squa-
mous cell carcinomas contain HPV DNA. A history 
of cervical intraepithelial neoplasia (CIN) or cervi-
cal cancer is considered a strong risk factor for vulvar 
and vaginal cancers. A number of HPV cofactors have 
been identified, including a history of genital warts 
(which are caused most commonly by non-oncogenic 
HPV types), smoking, and infection with other sexu-
ally transmitted agents such as herpes virus type 2 and 
HIV. Many cases of vulvar cancer are not associated 
with HPV infection. Chronic vulvar skin conditions, 
including lichen sclerosus, lichen planus, and Paget’s 
disease, are associated with an increased risk of VIN3 
and invasive vulvar cancer. Iatrogenic immune sup-
pression in transplant patients has been associated 
with a 100-fold increased risk of vulvar cancer.

Prevention
Increased public awareness about sexually transmitted 
infections, surveillance for precancerous lesions, self-
awareness, smoking cessation, HPV testing, and HPV 
vaccination make vulvar and vaginal cancers one of the 
most preventable forms of cancer. It has been estimated 
that about 40% of vulvar cancers and 63% of vaginal 
cancers in the United Kingdom can be prevented by 
changes in lifestyle and risk factor modification.
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Chapter

2
Pathology of Gynaecological Cancers

Raji Ganesan and Jo Vella

Background
Pathology literally means the study (logos) of suffer-
ing (pathos). It is a science that deals with causes and 
mechanisms of disease that result in manifestation 
of illness. Also, it is the bridge between basic science 
and clinical practice. A cure for malignancy is a major 
challenge for medicine. Understanding of pathology of 
malignancy will assist in the clinical understanding of 
the disease.

A neoplasm is defined as a new growth that is com-
posed of cells that grow abnormally and in an uncoor-
dinated fashion, such that they exceed the growth of 
the surrounding normal tissues. Neoplasms may be 
benign or malignant. A malignant neoplasm is char-
acterised by its ability to invade normal tissues and 
to spread to distant sites (metastasis). While strictly 
speaking the term cancer or carcinoma refers to a 
malignancy arising in epithelial tissues, it is often used 
as a generic term to describe all malignant neoplasms.

Cancer is a result of genetic mutations that are 
acquired, usually spontaneously. These genetic muta-
tions alter the function of the cells such that the cells 
acquire self-sufficiency and become unresponsive 
to normal control mechanisms to evade cell death 
and gain limitless replicative potential. These cellu-
lar changes that result in malignancy can be linked to 
environmental insults, infections by viruses, inher-
ited genetic mechanisms and a combination of these 
processes. The malignancies in the female genital 
tract exemplify many of these different pathways. In 
the developed world, the most frequent malignancy 
of the female genital tract is endometrial carcinoma; 
the most common sub-type is linked to unopposed 
oestrogen stimulation and a resultant alteration in the 
cellular micro-environment. Cervical cancer is caused 
by infection with high-risk human papilloma virus 
(HPV). The virus infects the cell by entering into the 
basal cells in the cervical transformation zone. The 
viral DNA integrates with the DNA of the epithelial 

cells, particularly when there is a persistent infection 
with high-risk strains (notably types 16 and 18). This 
results in inactivation of important regulatory mecha-
nisms and confers immortality on the cell, thus allow-
ing progression to neoplasia. Some ovarian, tubal and 
endometrial cancers are associated with genetic abnor-
malities. Mutations in the BRCA-1 and 2 genes are the 
cause of about 10% of breast, tubal and ovarian can-
cers. Lynch syndrome, which is associated with defects 
in DNA repair, is associated with an increased risk of 
endometrial and ovarian cancers.

Summary
•	 Cancer results from genetic mutations that alter 

the cell and result in limitless growth.
•	 Cancers can be inherited or acquired.
•	 Cancers of the female genital tract exemplify some 

of these mechanisms.

Role of Pathologist in the 
Management of Malignancies  
of the Female Genital Tract
Pathologists receive samples of tumours during diag-
nostic biopsy and excision. Sampling methods include 
small biopsy, excision biopsy, fine needle aspiration, 
Pipelle sampling, drained fluids (e.g. ascites) and cytol-
ogy samples (such as sampling from cervical screen-
ing). These samples are processed in the laboratory 
and glass slides containing a piece of the tissue or cell 
are produced. The pathologist examines these sam-
ples under the microscope and makes a diagnosis that 
includes several parameters that provide guidance for 
management of the tumour. These parameters include:

Tumour type: There are different types of tissues 
from which a neoplasm can develop. A neoplasm 
is allocated a tissue type and its name based on its 
appearance under the microscope. A pathologist 
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uses her knowledge to differentiate the appearance 
of normal tissues from the tumour types known 
in any organ to assign a tumour type. In general, 
malignancies arising from epithelial cells are termed 
as carcinomas and those arising from connective 
tissue are termed as sarcomas. Further specific 
typing is done based on specific cell types. Tumour 
type determines management and therefore 
accurate tumour typing is essential for directing 
optimal management. For example, the diagnosis 
of high-grade serous carcinoma of the ovary in the 
context of a pelvic mass may result in neoadjuvant 
chemotherapy whereas the diagnosis of a sarcoma 
may result in preference for a primary surgical 
treatment.
Tumour grade: The grade of a tumour indicates 
how closely the tumour resembles the tissue it arises 
from and can be assigned only on microscopic 
examination. There are generally three grades: 
G1, G2 and G3. The closer the appearance of 
the malignant tissue to normal tissue, the lower 
the grade. Low-grade tumours generally tend to 
grow and spread at a slower rate than high-grade 
tumours. They tend to be less responsive to non-
surgical treatment modalities. The malignant cells 
in high-grade tumours are highly abnormal and 
usually show brisk mitotic activity indicative of 
their proliferative potential. Grading a tumour on 
small biopsies can be difficult and sometimes a 
pathologist will assign GX as the tumour grade to 
indicate that the grade could not be assigned in a 
small sample. In some malignancies, such as in an 
immature teratoma, the distant implants appear 
well differentiated and are referred to as G0.
Tumour stage: The stage of a cancer can be 
assigned clinically (as in cervical carcinoma) or 
pathologically (as in endometrial carcinoma). The 
parameters used are similar and consist of the size 
of tumour and the extent of spread. When the extent 
of spread is assessed, only tissue invasion is taken 
into consideration. So, an endometrial cancer that 
invades the inner half of the uterine wall but has 
tumour emboli in parametrial vessels is still a stage 
1 cancer. The two staging systems used in cancers 
of the female genital tract are the tumour, node and 
metastatic (TNM) system and the International 
Federation of Gynecology and Obstetrics (FIGO) 
system. In the TNM system, T describes the size 
of the tumour. N describes whether the cancer has 

spread to the lymph nodes and which nodes are 
involved. For example, N0 means no lymph nodes 
are affected while N1 means there are cancer cells 
in the lymph nodes. M describes if the cancer has 
spread to another part of the body. For example, M0 
means the cancer has not spread (metastasised) to 
other parts of the body. FIGO system is similar to 
the TNM system and, in the United Kingdom, it is 
used more widely in the context of female genital 
tract malignancies.

The purpose of staging by a uniform system 
is to provide consistent terminology for better 
communication among health professionals, 
to compare research outcomes and to provide 
comparable prognosis to the patients, no matter 
where they have been treated.

In the United Kingdom, the Royal College of 
Pathologists publishes datasets for various cancers 
in which guidance is provided for pathologists. All 
reports on cancers should contain the minimum 
data recommended in these datasets. On the 
international stage, datasets are provided by 
International Collaboration on Cancer Reporting 
(ICCR).
Vascular invasion/lymphovascular invasion: 
Access to the vascular space by a malignant cell 
indicates that the cell has acquired the capacity 
to travel beyond the site of origin and for distant 
spread. This is, therefore, an important indicator of 
prognosis. The presence and quantification of the 
extent of lymphovascular involvement is dependent 
on several factors including sampling of tissue and 
observer variation. In endometrial cancers, it has 
been shown that significant vascular invasion is 
associated with risk of recurrence.
Lymph node involvement: Removal of lymph 
nodes is often carried out as the part of radical 
surgical treatment for cancers. Sentinel node 
biopsy can be performed instead of lymph node 
dissection. The sentinel lymph node is defined as 
the first lymph node to which the lymphatics from 
a cancer drain into. The surgeon injects a coloured 
dye/radioactive tracer and then detects the sentinel 
node by tracing the path of spread. The pathologist 
examines this node by looking at thin slices of 
tissue. If the node does not contain metastatic 
cancer, the patient may not require full lymph node 
dissection thus avoiding increased surgical time and 
greater postoperative morbidity. Molecular tests can 
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be carried out on sentinel nodes and these may yield 
results intraoperatively.

It is understood that the number of lymph nodes 
removed at surgery is related to survival in some can-
cers. When smaller number is removed, patients tend 
to have lower survival. Based on this, optimal numbers 
of lymph nodes have been defined. The number of 
lymph nodes retrieved at cancer surgery is a combina-
tion of surgical skill and pathologists’ meticulousness.

Summary
•	 Pathological examination of tumour tissue guides 

management of malignancy.
•	 Tumour type, grade, stage, vascular invasion 

and lymph node involvement are assessed by the 
pathologist.

•	 Sentinel node sampling and evaluation is 
increasingly used in decision making.

Frozen Sections
Frozen sections are a method of rapidly solidifying 
small pieces of tissue to make tissue sections suitable 
for microscopic examination. An intraoperative con-
sultation in gynaecological pathology is indicated:
•	 To determine the nature of a disease process: 

whether benign or malignant
•	 To type the tumour, if malignancy is confirmed
•	 To assess margins
•	 To ensure that the tissue sampled is adequate for 

diagnosis
•	 To obtain tissue for research and additional 

molecular studies.
The information from a frozen section is limited by 
sampling as only small amounts of tissue can be stud-
ied in the available period. Challenging situations in 
intraoperative consultation in gynaecological pathol-
ogy are:
•	 Diagnosis of malignancy in mucinous tumours
•	 Distinction of an ovarian carcinoma from 

borderline tumours
•	 Determination of margins in Paget’s disease
•	 Distinction between lymphomas and 

dysgerminoma
•	 Distinction between yolk sac tumour and juvenile 

granulosa tumour
•	 Lesions biopsied in pregnant women.

Pathology of Preinvasive and Invasive 
Neoplastic Disease of the Female 
Genital Tract
Vulva
Vulval Intraepithelial Neoplasia
The term vulval intraepithelial neoplasia (VIN) encom-
passes a spectrum of intraepidermal changes of the 
vulval skin or mucosa, ranging from mild atypia to 
severe abnormalities amounting to carcinoma in situ. 
Aetiologically and morphologically, two types of VIN 
are recognised. Classical/usual (warty or basaloid) VIN 
occurs in younger women and is caused by infection with 
HPV. It is diagnosed by noting full thickness abnormality 
of the squamous cells in the epithelium. Differentiated or 
simplex VIN is seen in older women. It is not associated 
with HPV but is associated with lichen sclerosus. The 
changes are seen only in basal cells and may be difficult 
to recognise. The pertinent histological features of VIN 
are outlined in Table 2.1. Classical VIN is graded as 1, 2 
or 3. Differentiated VIN is always high grade.

Vulval Squamous Cell Carcinoma
Squamous cell carcinoma (SCC) is an invasive tumour 
showing differentiation towards squamous cells. It is 
the most common malignancy of the vulva and pre-
sents as an area of hyperkeratosis or as a small ulcer. 
Based on the extent on differentiation, SCC is graded 
as well, moderately or poorly differentiated (G1, G2 or 
G3). The strongest correlate of outcome is lymph node 
status and the most important factor predicting lymph 
node metastases is tumour depth.

Table 2.1 Histological features of VIN

Type of VIN Histological features
Classical/
usual

Warty •	 Prominent koilocytic change 
(indicative of HPV)

Basaloid •	 Small uniform cells resembling 
basal cells

•	 Minimal koilocytic change

Differentiated •	 Abnormal cells confined to the 
basal and parabasal layers

•	 Keratin pearl formation
•	 No koilocytic change

Grading of classical VIN
VIN1 Abnormalities confined to lower one-third
VIN2 Abnormalities confined to lower two-thirds 
VIN3 Abnormality involving full thickness of epithelium
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Vulval Verrucous Carcinoma
Verrucous carcinomas are rare tumours and are 
defined as a well-differentiated and biologically low-
grade neoplasm of squamous cell origin. To fit this 
category, strict histological criteria must be fulfilled. 
These include pushing borders, no frank destructive 
invasion and large keratinocytes with pale eosinophilic 
cytoplasm and sparse mitotic activity.

Vulval Extramammary Paget’s Disease
The vulva is one of the most commonly involved sites 
in extramammary Paget’s disease. The origin of this 
neoplasm is unclear. Histological features are nests or 
single pale cells in the epidermis. Invasive elements 
may be seen rarely. Paget’s disease can mimic eczema 
clinically and often the margins of the disease process 
cannot be identified. It must be differentiated from 
melanoma, which the disease mimics histologically.

Vulval Melanoma
Melanoma accounts for about 9% of all malignant vul-
val tumours. Parameters used in melanomas elsewhere 
such as Clark’s levels and Breslow’s thickness can be 
applied to vulval melanomas. Poorer outcome is indi-
cated by:
•	 Breslow’s thickness greater than 0.76 mm
•	 Clark’s level greater than II
•	 Vascular involvement.

Other Vulval Tumours
Malignancies that occur in the vulva may arise in the 
glands present in the region. The most common of 
these neoplasms arise in Bartholins duct and gland. 
Neoplasms also arise from the connective tissue in the 
vulva and may be malignant.

Cervix
Cervical Intraepithelial Neoplasia
Cervical intraepithelial neoplasia (CIN) is the term 
used to describe proliferative intraepithelial squamous 
lesions that display abnormal maturation and cyto-
nuclear atypia. Mitotic activity is often increased and 
abnormal mitotic forms may be seen. The most impor-
tant feature is abnormal maturation and this is mani-
fested by loss of polarity and cellular disorganisation. 
CIN has a three-tier grading system based on the level 
of involvement of the squamous epithelium by the 
abnormality. Immature metaplasia and atrophy are 

benign lesions that are commonly difficult to differen-
tiate from CIN. Immunohistochemistry (IHC) with 
p16 is used to facilitate grading of CIN. Strong, block 
staining with p16 is used as a surrogate indicator of the 
presence of high-risk HPV (Figure 2.1).

Cervical Glandular Intraepithelial Neoplasia
Cervical glandular intraepithelial neoplasia (CGIN) 
refers to abnormalities of the glandular cells of the cer-
vix and is divided into two tiers: high-grade CGIN, a 
relatively robust histopathological diagnosis with good 
inter-observer correlation and correlation with bio-
logical potential for malignancy, and low-grade CGIN, 
which is less understood and may be under-reported 
(Figure 2.2 and Table 2.2).

Distinguishing high-grade CGIN from invasive 
adenocarcinoma in its earliest stages is difficult and 
features that raise the possibility of invasion are back-
to-back arrangement of glands with little intervening 
stroma, a cribriform gland pattern, a desmoplastic 
stromal response and increased cytoplasmic eosino-
philia. There are a number of benign conditions that 
may mimic CGIN.

Stratified Mucinous Intraepithelial Lesion
Stratified mucinous intraepithelial lesion (SMILE) is a 
recently recognised variant of intraepithelial neoplasia 

Grading of CIN
CIN1 Abnormality confined to basal third of epithelium
CIN2 Abnormality up to lower two-thirds of epithelium
CIN3 Abnormality involving superficial third of epithelium Histological mimics of CGIN and endocervical 

adenocarcinoma
•	 Endometriosis
•	 Tuboendometrioid metaplasia
•	 Microglandular hyperplasia
•	 Hyperplasia of mesonephric remnants
•	 Arias-Stella reaction involving endocervical glands

Figure 2.1 The squamous epithelium shows lack of maturation 
throughout its thickness, amounting to CIN3

(Haematoxylin eosin stain, 40× magnification)
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identified by the presence of conspicuous cytoplasmic 
vacuoles in lesions otherwise resembling CIN.

Screening for the precursors – CIN and CGIN – 
reduces the occurrence of invasive cervical cancers. 
In England, screening for cervical cancers is offered to 
women between the ages of 25 and 64. Since its intro-
duction, the screening program has helped halve the 
number of cervical cancer cases, and is estimated to 
save approximately 4,500 lives per year in England. The 
aim of the cervical cancer screening programme is to 
reduce the incidence of and mortality from cervical 
cancer. Presently cervical screening is performed by 
cytological examination of cervical cytology samples 
under the microscope which enables abnormalities 
in cervical epithelial cells to be picked up at the pre-
invasive stage when treatment can be given to prevent 

benign lesions that are commonly difficult to differen-
tiate from CIN. Immunohistochemistry (IHC) with 
p16 is used to facilitate grading of CIN. Strong, block 
staining with p16 is used as a surrogate indicator of the 
presence of high-risk HPV (Figure 2.1).

Cervical Glandular Intraepithelial Neoplasia
Cervical glandular intraepithelial neoplasia (CGIN) 
refers to abnormalities of the glandular cells of the cer-
vix and is divided into two tiers: high-grade CGIN, a 
relatively robust histopathological diagnosis with good 
inter-observer correlation and correlation with bio-
logical potential for malignancy, and low-grade CGIN, 
which is less understood and may be under-reported 
(Figure 2.2 and Table 2.2).

Distinguishing high-grade CGIN from invasive 
adenocarcinoma in its earliest stages is difficult and 
features that raise the possibility of invasion are back-
to-back arrangement of glands with little intervening 
stroma, a cribriform gland pattern, a desmoplastic 
stromal response and increased cytoplasmic eosino-
philia. There are a number of benign conditions that 
may mimic CGIN.

Stratified Mucinous Intraepithelial Lesion
Stratified mucinous intraepithelial lesion (SMILE) is a 
recently recognised variant of intraepithelial neoplasia 

Grading of CIN
CIN1 Abnormality confined to basal third of epithelium
CIN2 Abnormality up to lower two-thirds of epithelium
CIN3 Abnormality involving superficial third of epithelium Histological mimics of CGIN and endocervical 

adenocarcinoma
•	 Endometriosis
•	 Tuboendometrioid metaplasia
•	 Microglandular hyperplasia
•	 Hyperplasia of mesonephric remnants
•	 Arias-Stella reaction involving endocervical glands

cancer. In recognition of the fact that the vast majority 
of screen-detected cervical cancers are caused by HPV, 
the screening programme will be adopting high-risk 
HPV screening protocols.

Cervical Squamous Cell Carcinoma
A simple two-tiered classification is recommended and 
this is based on whether the cells show keratin produc-
tion and thus are keratinising, or lack keratin produc-
tion and therefore are non-keratinising. Tumour type, 
presence of vascular invasion and depth of invasion 
(stage of disease) are the main pathological prognosti-
cators. Histological grade does not appear to have a 
major influence on outcome.

The recommended treatment of FIGO Stage IA1 
carcinomas is by local excision with resection margins 
that are clear of both CIN and invasive disease. Radical 
hysterectomy is usually undertaken for FIGO stage 
IA2 and IB1 carcinomas, although in some institutions 
IA2 carcinomas are treated by local excision. If fertility 
preservation is desired, trachelectomy may be consid-
ered for FIGO stage IA2 tumours and small stage IB1 
carcinomas.

Cervical Adenocarcinoma
Unlike its squamous counterpart, there are no clearly 
defined or easily reproducible criteria for diagnosis or 
early invasion in adenocarcinomas. The outcome in 
these cancers depends on size, stage and grade. There 
are several different histological subtypes. There may 
be difficulties in differentiating between endometrial 
and endocervical carcinoma in some instances and 
IHC may be helpful.

FIGO Stage IA carcinoma
•	 Maximum size: 5 mm deep and 7 mm in horizontal 

dimension
•	 Stage IA1: maximum depth of invasion 3 mm 
•	 Stage IA2: maximum depth of invasion 5 mm
•	 Vascular space involvement does not affect staging

TIPS
•	 The risk of lymph node metastases is negligible in stage 

IA1 tumours.
•	 The most important prognostic factors are stage, size, 

depth of invasion, lymph node metastases and the 
presence of lymphovascular space invasion. Histological 
grade does not appear to influence prognosis.

Figure 2.2 Endocervical epithelium shows crowding of nuclei 
with mitosis and apoptotic bodies – features of high-grade CGIN

(Haematoxylin eosin stain, 40× magnification)

Table 2.2 Features of high-grade CGIN

Architectural Cytological
•	 Gland crowding
•	 Branching and budding
•	 Presence of intraluminal 

papillary projections

•	 Cellular stratification
•	 Loss of cytoplasmic mucin
•	 Nuclear enlargement
•	 Loss of polarity
•	 Increased mitotic activity
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It is increasingly becoming recognised that there 
are cervical carcinomas that are not aetiologically 
associated with HPV. Minimum deviation adenocar-
cinoma (adenoma malignum) is a well-differentiated 
variant of endocervical adenocarcinoma that is not 
associated with HPV as a causative factor. It has the fol-
lowing features:
•	 Little or no cytological atypia
•	 Little mitotic activity
•	 Presence of glands deep within the cervical stroma 

beyond the normal crypt field
•	 Sometimes vascular and perineural invasion
•	 A known association with ovarian sex cord 

stromal tumour with annular tubules (in Peutz–
Jeghers syndrome) and mucinous neoplasms.

Other non-HPV-associated cervical carcinomas include 
clear cell carcinomas and mesonephric carcinomas.

Cervical Adenosquamous Carcinoma
The adenosquamous carcinoma variant appears more 
frequently in younger women. The tumours contain 
malignant squamous and glandular cells and it may 
also be possible to identify adjacent CIN and CGIN.

Cervical Neuroendocrine Carcinoma
Neuroendocrine carcinoma (NEC) of the cervix 
accounts for less than 5% of all cervical carcinomas 
and are typically associated with a poorer prognosis 
than the more common histological subtypes due to a 
high incidence of early metastatic spread. The diagno-
sis is made by the pathologist who recognises certain 
morphological features including brisk mitotic activ-
ity, conspicuous apoptosis and necrosis. They are com-
monly positive for immunohistochemical markers of 
neuroendocrine differentiation.

Summary
•	 Common cervical cancers are aetiologically 

related to HPV.
•	 They have precursor lesions termed intraepithelial 

neoplasia.
•	 Precursor lesions can be detected by cervical 

screening.
•	 NEC of the cervix has an aggressive behaviour.

Endometrium
Endometrial Hyperplasia
Hyperplasia of the endometrium is characterised by 
an increase in glandular tissue relative to stroma, with 

concomitant architectural and sometimes cytological 
abnormalities. The latest edition (2014) of the World 
Health Organisation (WHO) classification of neo-
plasms of the female genital tract simply subdivides 
endometrial hyperplasia as occurring with or without 
atypia. The features of the two categories of endome-
trial hyperplasia are outlined in Table 2.3.

It may be difficult to distinguish atypical hyperpla-
sia from well-differentiated endometrioid carcinoma. 
Histological features which are suggestive of carci-
noma include a complex cribriform pattern, intraglan-
dular bridging, intraglandular neutrophils, abnormal 
mitotic activity and a fibroblastic stromal response.

Endometrial Carcinoma
Carcinoma of the endometrium has increased in fre-
quency. In developed countries, it is now the most 
common gynaecological cancer. Morphologically, 
aetiologically and conceptually, there are two types of 
endometrial carcinomas: types 1 and 2. The charac-
teristics of each of these types of endometrial cancer 
are outlined in Table 2.4. This classification is likely 
to be superceded by the TCGA classification in the 
near future, in which molecular subtyping of endome-
trial cancers provides guidance to management and 
prognosis.

Serous Endometrial Intraepithelial Carcinoma
Serous endometrial intraepithelial carcinoma (sEIC) 
is the term used when serous carcinoma is confined 
to the endometrial epithelium. It is characterised by 

Table 2.3 Types of endometrial hyperplasia and their micro-
scopic features

Type Microscopic 
features

Notes

Endometrial 
hyperplasia 
without 
atypia

•	 Proliferation of 
glands of varying 
size and shape

•	 Increased gland-
to-stroma ratio

•	 No cytological 
atypia

•	 Old terminology: 
Simple hyperplasia 
without atypia; 
complex 
hyperplasia without 
atypia

Atypical 
endometrial 
hyperplasia

•	 Similar features 
to those 
described above 
with superadded 
cytological 
atypia

•	 Old terminology: 
Simple atypical 
hyperplasia, 
complex atypical 
hyperplasia

•	 Associated with a 
risk of synchronous 
or subsequent 
carcinoma



Chapter 2: Pathology of Gynaecological Cancers

17

mitotically active, markedly cytological atypical cells 
occupying the endometrial surface or glands. It is 
considered to be the precursor of uterine serous carci-
noma. However, it is important to also recognise that 
sEIC itself has an aggressive behaviour similar to uter-
ine serous carcinoma and can metastasize readily to 
extrauterine sites.

Mixed Tumours of the Uterus
Mixed tumours of the uterus contain a mixture of glands 
and mesenchymal tissue. Atypical polypoid adenomy-
omas are typically solitary, well-circumscribed, poly-
poid lesions occurring in reproductive-age women 
which contain endometrioid glands with varying 
degrees of architectural and cytological atypia, sepa-
rated by myofibromatous stroma. In about 10% of 
cases, they are associated with endometrial carcino-
mas. On removal, atypical polypoid adenomyomas 
may recur in up to 45% of cases.

Adenosarcomas are tumours that contain benign 
glands and neoplastic stroma. Typically they are low-
grade malignancies. They tend to recur and eventually 
may show distant metastasis. Uterine carcinosarcomas 
(previously referred to as malignant mixed Müllerian 
tumours) are highly aggressive and have tradition-
ally been regarded as a subtype of uterine sarcoma. 
However, in recent years, convincing evidence has sug-
gested that most, if not all, are monoclonal in origin 
rather than true collision tumours. Data confirm that 
the carcinomatous element is the ‘driving force’ and 
that the sarcomatous component is derived from the 
carcinoma or from a stem cell that undergoes divergent 
differentiation. Thus, uterine carcinosarcomas are best 
regarded as metaplastic carcinomas.

Summary
•	 Endometrial hyperplasia is classified as with or 

without atypia.
•	 Endometrial carcinomas are classified into two 

types: type 1 (prototype endometrioid carcinoma) 
and type 2. Type 1 generally presents at an early 
stage and has a good outcome.

•	 Tumours with epithelial and mesenchymal 
elements are referred to as mixed tumours.

Tumours of the Uterine Wall
Smooth Muscle Tumours of the Uterus
The most common tumour of the smooth muscle in 
the uterus is the benign leiomyoma (fibroid). Several 
variants have been described. Smooth muscle tumours 
of the uterus also include smooth muscle tumours of 
unknown malignant potential (STUMP) and leiomyo-
sarcoma. The distinction between these types requires 
microscopic examination (Table 2.5).

Endometrial Stromal Tumours
Endometrial stromal tumours of the uterus are 
the second most common mesenchymal tumours 
of the uterus. According to the WHO classification, 
they are divided into endometrial stromal nodules, 
low-grade endometrial stromal sarcomas, high-grade 
endometrial stromal sarcomas and undifferentiated 
uterine sarcomas. Low-grade endometrial stromal 
sarcomas are the most common and typified by per-
meation through the wall of the uterus. They fre-
quently contain chromosomal rearrangement that 
results in JAZF1–SUZ12 or equivalent genetic fusion. 

Table 2.4 Characteristics of types 1 and 2 endometrial 
carcinomas

Type 1 
Prototype: 
endometrioid 
carcinoma

Type 2 
Prototype: 
serous 
carcinoma

Incidence More common Less common

Age predilection Younger 
(including 
pre- and 
perimenopausal)

Older 
(postmenopausal)

Aetiologically 
associated with 
unopposed 
oestrogen 
stimulation

Yes No

Other associations Diabetes, 
hypertension, 
obesity, 
long-standing 
tamoxifen use, 
PCOS

None

Precursor lesion Atypical 
endometrial 
hyperplasia

Serous 
endometrial 
intraepithelial 
carcinoma

Molecular 
abnormalities

PTEN and k-RAS 
mutations

p53 mutations

Prognosis Relatively good Relatively poor 
(more likely to 
present at an 
advanced stage)
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High-grade endometrial stromal sarcoma is patho-
logically and clinically a high-grade malignancy with 
poor outcome. It is characterised by the presence of 
YWHAE–NUTM2A/B genetic fusion (Figure 2.3).

Ovary and Fallopian Tube
Three groups of tumours comprise the majority of 
primary ovarian tumours, namely surface epithe-
lial tumours, sex cord stromal tumours and germ cell 
tumours. The surface epithelial ovarian tumours com-
prise serous, mucinous, endometrioid and clear cell 
types. They are further classified as benign, borderline 
and malignant. Malignant serous tumours may be low 
grade or high grade and they are considered to repre-
sent two separate disease processes.

Carcinomas: Epithelial ovarian carcinomas have 
been divided into two broad categories, designated 

as type I and type II tumours that correspond to two 
main pathways of tumourigenesis. Type I tumours are 
usually low grade and include low-grade serous carci-
noma, low-grade endometrioid carcinoma, mucinous 
carcinoma and clear cell carcinomas. They present at an 
early stage, behave in an indolent fashion and are char-
acterised by mutations in a number of different genes, 
including KRAS, BRAF, PTEN, and beta-catenin. Type 
II tumours are high grade and include high-grade 
serous carcinoma, high-grade endometrioid carci-
noma, carcinosarcoma and undifferentiated carci-
noma. These tumours are highly aggressive neoplasms 
and usually present at an advanced stage. They are 
characterised by mutations of p53. High-grade serous 
carcinomas account for approximately 70% of ovarian 
cancers and have the highest mortality of the gynae-
cological malignancies due to the advanced stage at 
presentation. There is compelling evidence that a high 
percentage of so-called ‘ovarian’ high-grade serous 
carcinomas arise in the fimbrial end of the fallopian 
tube. Serous tubal intraepithelial carcinoma (STIC) is 
considered a precursor lesion. In order to reflect this 
in our clinical practice and in order to promote a uni-
form approach, criteria for primary site assignment of 
non-uterine high-grade serous carcinomas as tubal, 
ovarian, peritoneal or tubo-ovarian have recently been 
recommended. While the primary site does not cur-
rently alter therapy, consistency in primary site assign-
ment allows accurate data collection for comparing 
disease outcomes in routine practice and clinical trials.

Ovarian mucinous carcinomas are usually well 
differentiated. They are of two types: intestinal and 
Mullerian mucinous (seromucinous) and they are 

Table 2.5 Smooth muscle tumours of the uterus

Name Features Comment
Cellular and highly cellular leiomyoma •	 Cytologically bland

•	 <5 mitoses per 10 high power fields (hpf )
Benign

Leiomyoma with bizarre nuclei •	 Variable numbers of cytologically bizarre nuclei
•	 <10 mitoses per 10 hpf
•	 No coagulative tumour cell necrosis

Benign

Mitotically active leiomyoma •	 5–15 mitoses per 10 hpf
•	 Often submucosal
•	 Sometimes associated with hormone therapy

Benign

Smooth muscle tumour of uncertain 
malignant potential (STUMP)

•	 Other combination of features causing concern but falling short 
of leiomyosarcoma

Behaviour 
uncertain

Leiomyosarcoma •	 Diffuse, moderate to marked cytological atypia
•	 Usually high mitotic rate
•	 Coagulative tumour cell necrosis

Malignant

Figure 2.3 This is an endometrial stromal sarcoma showing  
typical myometrial vascular permeation

(Haematoxylin eosin stain, 40× magnification)



Chapter 2: Pathology of Gynaecological Cancers

19

histogenetically and clinically distinct. Mucinous car-
cinomas are uncommon and should only be diagnosed 
after the possibility of metastatic carcinoma is excluded 
clinically, on imaging and pathological examination. 
Endometrioid and clear cell carcinomas may be associ-
ated with endometriosis.

Summary
•	 Ovarian carcinomas are of two types based on 

morphological, clinical and molecular findings.
•	 The most common ovarian carcinoma is high-

grade serous carcinoma and usually presents in 
advanced stage.

•	 Serous cancers are now believed to arise 
predominantly from the fallopian tube.

•	 Mucinous carcinoma of the ovary should be 
diagnosed only after exclusion of the possibility of 
metastasis from another organ.

Borderline Ovarian Tumours
These neoplasms, unique to the ovary, are relatively 
uncommon. The preferred WHO term is border-
line, with atypically proliferative tumours as a syno-
nym. These are tumours that display a greater degree 
of proliferation and atypia than benign tumours but 
lesser than that of a carcinoma. They are noninvasive. 
They occur over a wide age range and are often seen 
in young females where they pose management chal-
lenges if fertility is desired. They are mostly serous 
or mucinous in type. Extraovarian disease occurring 
with an ovarian serous borderline tumour is referred 
to as implants, a different terminology from other 
neoplasms where spread beyond the organ of origin 
is termed metastasis. Implants are present in approxi-
mately 20% of serous borderline tumours and most 
commonly occur in the omentum, peritoneal surfaces 
(including the serosa of the uterus) and the surface of 
the fallopian tube. A specific type of implant, defined 
as invasive implant, is associated with a malignant 
clinical behaviour and therefore in such instances a 
diagnosis of low-grade serous carcinoma is made. In 
mucinous borderline tumours, there may be subtle 
morphological changes that alter the diagnosis to a 
carcinoma. It is important that the pathologist care-
fully excludes metastatic mucinous carcinomas in the 
differential.

Staging of an ovarian borderline tumour is identical 
to that of invasive ovarian carcinomas. The prognosis 

in fully staged serous borderline tumours confined to 
the ovary is excellent with overall survival approaching 
100%. With advanced stage neoplasms with noninva-
sive implants, the overall survival is in excess of 90%, 
although some patients will develop late recurrences. 
When invasive tumour is present in the omentum or 
peritoneum in association with a borderline tumour of 
the ovary, they are referred to as low-grade carcinoma. 
The extent of the omental or/and peritoneal disease 
determines prognosis in these cases.

Summary
•	 Borderline ovarian tumours are those that show 

proliferative activity higher than a benign tumour 
but lack evidence of invasion.

•	 Serous borderline tumours may be associated with 
extra ovarian disease or implants.

•	 When extra ovarian disease is invasive, then the 
tumour is termed low-grade serous carcinoma, 
irrespective of the nature of the ovarian tumour.

Germ Cell Tumours
The most common ovarian germ cell tumour is a 
mature cystic teratoma, which is also known as an 
ovarian dermoid cyst. They occur over a wide age 
range, most commonly in the reproductive-age group. 
Most usually present with symptoms related to the 
presence of a mass or torsion, although many are iden-
tified as incidental findings during imaging of the pel-
vis. Uncommonly paraneoplastic symptoms such as 
haemolytic anaemia, vasculitis and encephalitis may 
also be seen. On microscopy, a wide variety of mature 
tissues, commonly skin and adnexal structures, are 
seen. When neuroectodermal tubules and cellular 
mitotically active glia are seen, the diagnosis of an 
immature teratoma is made. Immature teratomas are 
malignant tumours. In patients with immature terato-
mas, mature glial tissue may be seen in extraovarian 
sites especially in the peritoneal cavity and is referred 
to as peritoneal gliomatosis. Sometimes ovarian tera-
tomas may exhibit unidirectional differentiation and 
are then referred to as monodermal teratomas. The 
most common is struma ovarii in which thyroid tis-
sue is seen. Struma ovarii can undergo all the malig-
nant changes that are seen in eutopic thyroid. Struma 
may be pure, but is most commonly associated with 
a dermoid cyst. Less commonly, a carcinoid tumour 
(strumal carcinoid), a Brenner tumour or a mucinous 
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tumour is seen. Carcinoids are the second most com-
mon monodermal teratoma.

The most common malignant germ cell tumour is 
dysgerminoma. These usually arise in the second and 
third decades of life. They are rarely bilateral and may 
be associated with raised serum HCG. This is because 
syncytiotrophoblast type cells (which secrete HCG) 
may be present admixed with the malignant cells. Yolk 
sac tumour is the second most common within the cat-
egory of primitive germ cell tumours in women, and 
also peaks in the late teens and early twenties. It typically 
presents as a large bulky mass with a more variegated 
sectioned surface than dysgerminoma with prominent 
areas of haemorrhage and/or necrosis. Given its very 
primitive nature, it is enigmatic that sometimes it is 
associated with a dermoid cyst. Occasionally, it may be 
part of a mixed germ cell tumour.

Summary
•	 Dermoid cyst (correctly termed benign, mature, 

cystic teratoma) is the most common ovarian 
germ cell tumour.

•	 Teratomas may predominantly show the presence 
of thyroid tissue when they are termed struma 
ovarii.

•	 Immature teratomas are malignant tumours.
•	 Other malignant germ cell tumours include 

dysgerminoma and yolk sac tumour.

Sex Cord Tumours
These are a diverse group of neoplasms with a wide 
morphological spectrum. They are composed of ovar-
ian and testicular stromal-type cells. They represent less 
than 10% of all primary ovarian neoplasms. The WHO 
classification divides them into four main categories:
•	 Granulosa stromal cell tumours, composed of 

ovarian-type cells
•	 Sertoli stromal cell tumours, composed of 

testicular-type cells
•	 Sex cord stromal tumours of mixed or unclassified 

cell types
•	 Steroid cell tumours.
The most common benign tumour in this category is 
the fibroma. These may occur at any age, but are seen 
most commonly in middle-aged women, with an aver-
age age at presentation in the fifth decade. They are 
often bilateral and are rarely present with ascites and 
pleural effusion (Meig’s syndrome). The most common 

malignant tumour in this category is the adult granu-
losa cell tumour. They are most common in perimen-
opausal women. They are the most common tumour 
associated with oestrogenic manifestation and patients 
frequently present with abnormal vaginal bleeding. 
They can have concurrent endometrial hyperplasia or 
adenocarcinoma and patients must undergo endome-
trial evaluation. Adult granulosa cell tumours confined 
to the ovary have a good prognosis with a 10-year sur-
vival of 85%. These tumours have a propensity for late 
recurrences.

Summary
•	 The most common benign ovarian stromal 

tumour is fibroma.
•	 The most common ovarian sex cord stromal 

tumour is adult granulosa cell tumour.

Miscellaneous Tumours
The most important neoplasm in this category is the 
small cell carcinoma of the ovary, hypercalcaemic 
type. This is an aggressive ovarian tumour represent-
ing less than 1% of ovarian tumours and is mostly seen 
in the third decade of life. Nearly 50% of the women 
present at an advanced stage. About two thirds of the 
patients have raised serum calcium levels. Histological 
examination generally reveals a relatively monoto-
nous appearance with tumour cells arranged in vari-
ous architectural patterns. Follicle-like structures are 
present in 80% of cases and are a characteristic, but not 
pathognomonic, histological feature. Until recently, 
the pathogenesis of this tumour was unknown. 
Recently, mutations of the SMARC A4 gene have been 
noted in this tumour.

Metastatic Tumours
Metastatic tumours to the ovary comprise about fifth 
of malignant ovarian tumours. The ovary is a com-
mon site for metastasis from other primary sites. 
Adenocarcinomas arising in the gastrointestinal tract 
are the most common site of origin. Ovaries may be 
involved in disseminated malignancy and from car-
cinomas of the breast, endometrium and the cervix. 
In many cases, the ovarian mass may be the first site 
to present clinically and the primary site is discovered 
later. Typically metastatic ovarian cancers are solid, 
bilateral and small in size. They usually show tumour 
on the capsule and have a nodular cut surface. On 
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microscopy, there is often necrosis and lymphovas-
cular space invasion. Prominent stromal luteinisation 
may be seen in some metastatic mucinous carcinomas 
and the patient may present with virilising symptoms. 
IHC is helpful in allocating or excluding a primary 
site. Non-epithelial malignancies such as lympho-
mas and melanomas may also present with ovarian 
masses.

Summary
•	 Ovary is a common site for metastases.
•	 The most common primary sites of origin are the 

gastrointestinal tract, breast and cervix.
•	 Typically metastatic tumours are bilateral, solid 

and small in size.
•	 Morphology and IHC are useful in allocating a 

primary site.

Peritoneum
Primary tumours of the peritoneum include meso-
thelial tumours (such as well-differentiated papil-
lary mesothelioma and malignant mesothelioma) 
and epithelial tumours (low-grade serous carci-
noma, high-grade serous carcinoma). Secondary 
tumours include metastatic carcinoma and low-grade 
mucinous neoplasm associated with pseudomyxoma 
peritonei. Tumour-like lesions of the peritoneum 
include mesothelial hyperplasia, endometriosis and 
endosalpingiosis.

Pseudomyxoma peritonei is the clinical term for 
the accumulation of mucinous material in the pelvic 
or abdominal cavity. Disseminated peritoneal ade-
nomucinosis (DPAM) is the pathological term which 
refers to low-grade mucinous lesions. In contrast, 
peritoneal mucinous carcinomatosis (PMCA) refers 
to high-grade mucinous lesions. The low-grade lesions 
are typically associated with an appendiceal tumour 
and in many cases there is involvement of ovaries that 
may outsize an unremarkable appearing appendix. In 
these cases, the cellularity is low and the neoplastic 
cells are bland. These tumours typically have a better 
prognosis. The high-grade lesions show a pattern of 
spread typical of carcinoma including involvement of 
lymph nodes and metastases outside the abdominal 
cavity. On microscopy, the lesions are more cellular 
and the cells show obvious features of malignancy. The 
primary tumour is generally from the gastrointestinal 
tract.

The Relationship between Endometriosis 
and Carcinomas of the Female Genital Tract
Malignant transformation of endometriosis occurs at 
an estimated frequency of 1.1–3%. Endometrioid and 
clear cell carcinomas are the most common histological 
types of cancers that arise within endometriosis. The 
ovary is the most common site where malignancy may 
arise in association with endometriosis and accounts 
for 75% of cases.

The Specimen Pathway including Request 
Form, Report Contents and Cancer Datasets
Fixation
Most specimens are sent to the laboratory in fixative, 
most commonly 10% formalin (4% formaldehyde) 
solution. An adequate amount of fixative is considered 
to be 10–15 times the volume of the tissue. Usually 6 to 
8 hours is required for adequate fixation in formalin. 
Fixation serves to:
•	 Preserve tissue by preventing autolysis
•	 Harden tissue to allow thin sectioning
•	 Inactivate infectious agents
•	 Enhance avidity for dyes.
When the tissue specimen is to be preserved for 
future use for research and cytogenetic analysis (for 
example, NHS Genomics study or Biobanking), the  
specimens may need to be sent fresh to specialist 
laboratories.

The Request Form
The request form accompanying the specimen contains 
vital information, such as patient details, to prevent 
misidentification and to prevent serious errors, as well 
as clinical details, with contact information. Accurate 
clinical details are essential, especially for the patholo-
gist to respond to particular queries. The details should 
include:
•	 Date and type of procedure
•	 Clinical history including

•	 The purpose of surgery
•	 History of prior known disease
•	 History of current disease and treatment
•	 An indication of urgency of diagnosis
•	 Menstrual history
•	 Cytological screening history
•	 Other relevant details.
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Basic Information Required on the Pathologist’s  
Report for Gynaecological Cancers
The report issued by the pathologist should include the 
following information where relevant:
•	 Clinical details

•	 These are transcribed from the request form
•	 Macroscopy

•	 Dimensions and description of the specimen
•	 Description of any abnormalities
•	 Block key

•	 Microscopy

•	 Morphological description
•	 Information for prognosis and staging as per 

the relevant Royal College of Pathologists 
Cancer Dataset

•	 Results of any special stains or IHC
•	 May include a discussion of the differential 

diagnosis, reasons for diagnostic 
interpretation, prognostic considerations

•	 Diagnosis
•	 Cancer dataset.

Cancer Datasets
The Royal College of Pathologists has published five 
datasets for malignancies of the female genital tract. 
These cancer datasets recommend core data items to 
include in the histology report for malignant resec-
tions. Core data items are items that are supported 
by robust published evidence and are required for 
cancer staging, optimal patient management and 
prognosis.

Markers Used in Diagnosis, Management 
and Prognostication
Diagnostic Immunohistochemistry
Diagnostic IHC is the process by which antigens (pro-
teins) that are present in a cell are detected by the use 
of antibodies that bind to the antigens. This technique 
is widely used in diagnosis of the site of origin and type 
of cancer. For example, the profile of primary ovar-
ian cancers differs from cancers that are metastatic to 
the ovary from the colon. In cases of undifferentiated 
cancers, IHC assists in primary site assignment.

Markers to Aid Management
IHC can aid patient management. For example, IHC 
testing for the presence of hormone receptors in can-
cers may direct towards hormone manipulation as a 
primary treatment tool in patients who are unfit for 
surgery. Testing for Her2 receptors on breast carci-
noma cells is done by IHC and the results are used by 
oncologists to determine treatment with Her2 receptor 
blockers such as trastuzumab.

Molecular Pathology
Molecular techniques are increasingly used to diag-
nose, direct treatment and prognosticate on tumours. 
Examples in the female genital tract include the detec-
tion of genetic mutations in diagnosis of small cell 
carcinoma of the ovary, hypercalcaemic type and in 
typing of endometrial stromal neoplasms. In some cir-
cumstances, oncologists request HER2 testing which 
includes fluorescent in situ hybridisation (FISH) tech-
nique. Recognition that virtually all advanced tumours 
have circulating tumour cells and tumour DNA has led 
to an interest in mapping tumour burden by molecular 
tests. Detection of hereditary predisposition to can-
cer in some ovarian and endometrial cancers requires 
testing for germline mutations by molecular meth-
ods. Molecular tumour profiling methods include 
expression profiling and next-generation sequencing 
technology. The Cancer Genome Atlas (TCGA) is a 
comprehensive, multidimensional map of key genomic 
changes in various cancers.
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3
Imaging in Gynaecological Oncology

Susan Freeman, Helen Addley and Penelope Moyle

Introduction
Diagnostic imaging has an important role in diagno-
sis, treatment planning and follow-up of gynaecologi-
cal malignancies. Gynaecological imaging modalities 
include ultrasound (US), magnetic resonance imag-
ing (MRI), computerised tomography (CT) and posi-
tron emission tomography (PET). These modalities 
have their own inherent strengths and weaknesses. 
By understanding these factors, the most appropriate 
investigation can be performed to provide the most 
useful information in different clinical scenarios.

Ultrasound
US has a pivotal role in gynaecological imaging as it is 
widely available and a relatively cheap imaging inves-
tigation. US images are created with high-frequency 
sound waves and therefore can be safely utilised in all 
patients. US is the imaging modality of choice in the 
initial investigation of patients presenting with abnor-
mal vaginal bleeding, pelvic pain or suspected pelvic 
mass. Ideally US should be performed using both 
transabdominal and transvaginal methods, to ensure 
that all pathologies are detected and accurately charac-
terised. Transabdominal US (TAUS) is performed with 
a 3.5–5.0 MHz transducer in patients with a full blad-
der, which serves to displace bowel loops (and there-
fore gas) from the pelvis and provides a sonographic 
window for clearer images. TAUS is particularly useful 
in patients with a bulky fibroid uterus or large volume 
adnexal masses that may extend from the pelvis into 
the abdominal cavity. TAUS also enables assessment 
of the upper abdomen for the presence of associated 
pathology such as ascites or hydronephrosis.

Transvaginal US (TVUS) is performed once the 
patient has emptied her bladder, which allows the pel-
vic organs to be closely apposed to the US probe. The 
smaller depth of field means that a higher frequency 
probe can be used (typically 5–7.5 MHz), which pro-
vides higher-resolution images. The high-resolution 

imaging of TVUS allows the assessment of endo-
metrial thickness in patients with postmenopausal 
bleeding and characterisation of adnexal masses, with 
approximately 20% remaining indeterminate. TVUS is 
able to detect small papillary lesions and mural nod-
ules within complex ovarian cysts. Colour and power 
Doppler are used to identify soft tissue vascularity.

US imaging has limitations in patients with a large 
body mass index (BMI), as it can be difficult to produce 
diagnostic images due to the increased distance between 
the probe and pelvic organs. Images can be obscured by 
bowel gas or by a poorly filled bladder in TAUS. These 
differences can lead to inter-observer variability.

US-guided biopsies and drainages can be per-
formed both transabdominally and transvaginally. 
Real-time imaging with US is particularly useful in 
patients with small, mobile peritoneal disease.

Magnetic Resonance Imaging
MRI has an increasingly important role in gynaeco-
logical oncology imaging. MRI has excellent soft tissue 
and spatial resolution, which enables the detection of 
lesions within the pelvis. MRI does not require ionis-
ing radiation, which is particularly important in young 
patients. Multiplanar imaging, in conjunction with 
excellent soft tissue resolution, improves diagnostic 
capability.

Conventional Imaging Sequences
MRI uses specific sequences to characterise indeter-
minate adnexal masses seen on US. The most com-
monly used sequences are T1-weighted (T1WI) and 
T2-weighted images (T2WI). The contrast and bright-
ness of the resulting images are predominantly deter-
mined by the sequence. T1WI with fat saturation are 
especially useful in differentiating between fat and 
haemorrhage. Lesions containing high signal intensity 
material on T1WI may represent fat or haemorrhage; 
therefore, the use of T1WI with fat saturation enables 



Chapter 3: Imaging in Gynaecological Oncology

24

the presence of fat to be detected as a reduction in sig-
nal intensity and thereby differentiating between these 
two substances.

The sequences obtained are carefully tailored to 
answer a specific clinical question. For example in 
endometrial carcinoma, high-resolution T2WI will be 
perpendicular to the endometrial cavity to allow accu-
rate assessment of depth of myometrial invasion.

Functional MRI
In addition to conventional MRI sequences, functional 
imaging with diffusion-weighted imaging (DWI) and 
dynamic contrast enhanced (DCE) imaging provides 
more information regarding staging and lesion char-
acterisation. DCE imaging is often utilised in patients 
with endometrial cancer as it improves staging accu-
racy. Studies have shown that complex ovarian lesions 
can be investigated using DCE to distinguish between 
benign and malignant tumours.

DWI evaluates the variability of water movement 
with the soft tissues, which is due to changes in tis-
sue cellularity, cell membrane permeability and fluid 
viscosity. Within tumour, the movement of water is 
restricted due to increased cellularity and increased 
permeability of cell walls, which is demonstrated as 
high signal intensity on DWI. It has been incorporated 
into many gynaecological MRI protocols as it has been 
shown to improve accuracy. It is particularly useful 
when intravenous gadolinium is contraindicated. DWI 
improves lesion detection, which is particularly useful 
in drop metastases and peritoneal disease.

Limitations of MRI
MRI is an expensive investigation as the machines 
are less numerous and the studies are more time-
consuming. MRI should be considered a problem-
solving modality directed to answer a question that 
could not be achieved with US or CT. MRI is subject 
to motion artefact and may require prolonged imaging 
times. Contraindications to MRI include:
•	 Medically unstable patients (necessary equipment 

may be unsuitable in the scanning room)
•	 First trimester of pregnancy (insufficient evidence 

on safety, therefore avoid if possible)
•	 Implanted metallic devices (ferromagnetic) – 

pacemakers, neural stimulators, cochlear implants
•	 Renal failure (if intravenous gadolinium is 

required for sequences)

•	 Claustrophobia or agitation
•	 Extreme obesity – which may require specialist 

scanners.

TIP
MRI should be considered as a problem-solving imaging 
modality, when CT or US cannot answer the specific clinical 
question.

Computerised Tomography
CT is an imaging modality that utilises X-rays to cre-
ate cross-sectional images of the body. Contrast agents 
(intravenous or oral) are often used to aid detection of 
pathology by enhancing the contrast between a lesion 
and the normal surrounding structures. Oral contrast 
can be used to improve delineation of bowel loops, 
which enhances the detection of serosal disease on the 
surface of bowel. Intravenous contrast agents can be 
injected to enhance tissues according to their vascular-
ity. It is important to know in which time ‘phase’ the CT 
image has been performed, so that the images can be 
interpreted appropriately:
•	 Non-enhanced CT – no intravenous contrast
•	 Early arterial phase (around 15–20 seconds after 

injection) – when the contrast is still in the arteries 
and has not yet enhanced the organs or other soft 
tissue

•	 Later arterial phase (around 35–40 seconds after 
injection) – when all of the structures that receive 
their blood supply from the arteries will show 
optimal enhancement

•	 Portal venous phase (around 70–80 seconds 
after injection) – when the liver parenchyma is 
enhanced

•	 Delayed phase – (around 6–10 minutes after 
injection) – when there is washout of the contrast 
from abdominal structures, except for fibrotic 
tissue.
CT is widely available in most of the radiology 

departments. It can provide fast, high-resolution 
imaging of the entire body. It is therefore useful in the 
assessment of metastatic spread of disease and detec-
tion of recurrent disease. Imaging of the abdomen and 
pelvis is performed following intravenous iodinated 
contrast medium in the portal venous phase. The con-
trast medium causes blood vessels and solid abdominal 
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organs to enhance, which permits the detection 
of parenchymal metastases. Intravenous contrast 
medium should be avoided in patients with renal dys-
function and allergy to contrast medium.

CT has intrinsically poor soft tissue resolution, 
meaning that the evaluation of the female pelvis is 
limited, and it is usually not possible to differentiate 
benign from malignant lesions using this modality. CT 
requires the usage of ionising radiation and therefore 
the benefit of imaging must be weighed against the 
potential risks. In patients with incurable malignancy, 
this is less important but should be remembered in 
younger patients who are treated with curative intent. 
Image degradation occurs with increasing BMI (pho-
ton starvation) and metallic hip replacements (beam 
hardening artefact).

CT has a limited role in early-stage gynaecological 
malignancy but is frequently used in staging advanced 
tumours and in surveillance for recurrence.

CT-guided biopsies of omental disease and retro-
peritoneal lymph nodes are useful in both primary 
diagnosis and confirmation of recurrent disease.

Positron Emission Tomography/
Computerised Tomography
PET/CT detects metabolic activity using a radioac-
tive isotope 2-[18F]-fluoro-2-deoxy-d-glucose (FDG). 
This isotope is actively taken up by tissues undergo-
ing glycolysis, a process that is commonly acceler-
ated in malignant tumours. PET/CT has a role in 
staging cervical cancer and in the detection of recur-
rent disease to aid management decisions. PET/CT 
is particularly useful in detecting lymph nodes infil-
trated with tumour that have not yet changed in size 
or morphology when assessed using other imaging 
modalities. Small tumours (less than 5 mm) will not 
be detected, and low-grade or cystic tumours will not 
necessarily demonstrate avid FDG uptake. False posi-
tives seen with PET/CT include inflammation, infec-
tion and postoperative changes. These possibilities 
must always be considered when interpreting PET/CT  
images.

Imaging in Endometrial Cancer
Endometrial carcinoma is the commonest gynae-
cological malignancy in the United Kingdom. The 
majority of patients typically present with symptoms 
of postmenopausal bleeding.

Diagnosis
US is the primary imaging modality of choice in the 
initial investigation of patients with postmenopausal 
bleeding. High-resolution imaging with TVUS allows 
accurate measurement of the endometrial thickness, 
identification of endometrial polyps and assessment of 
vascularity using Doppler.

The most common appearance of endometrial 
cancer on US is nonspecific endometrial thickening. 
In postmenopausal women, a threshold of >4 mm is 
used to triage patients into those who require endo-
metrial sampling. The endometrial thickening seen 
in endometrial carcinoma cannot be distinguished 
from benign endometrial hyperplasia. However, the 
US features suspicious for the presence of malignancy 
include disruption of the endometrial/myometrial 
junction, irregularity of the endometrial surface and 
focal disruption of the inner myometrium. Colour 
Doppler may aid in identification of endometrial  
polyps by identifying the vascularity within its pedicle.

Beyond the identification of endometrial thicken-
ing and polyps, US has a limited role in endometrial 
cancer. The accuracy of TVUS in the assessment of 
depth of myometrial invasion has been reported as 
varying between 60 and 76%.

Once endometrial cancer is confirmed on histol-
ogy, imaging with MRI provides tumour staging, which 
guides management decisions and provides prognostic 
information.

MRI can also have a diagnostic role in patients 
where endometrial biopsy is not possible or histology 
is inconclusive. Endometrial biopsies demonstrating 
complex atypical hyperplasia could represent a sam-
pling error, missing an underlying malignancy. In 
these scenarios, the presence or absence of myometrial 
invasive tumour or other malignant features on MRI 
provides essential information to guide treatment. For 
example, in the medically unfit patient with no clear 
endometrial invasion with complex atypical hyperpla-
sia on biopsy, conservative management with curettage 
and Mirena intrauterine system could be considered 
which would avoid the morbidity and mortality associ-
ated with surgery.

Staging
The FIGO staging system for endometrial cancers 
is surgical and does not include imaging. However, 
preoperative MRI plays an important role in risk 
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stratification and treatment planning and is therefore 
recommended as an aid in assessing and staging endo-
metrial cancers by the European Society for Urogenital 
Radiology. The prognosis of endometrial carcinoma 
has been shown to correlate with the depth of myo-
metrial invasion, nodal involvement and tumour  
grade.

Standard endometrial cancer staging protocols for 
MRI include sagittal and axial oblique T2WI of the 
uterus to assess depth of myometrial invasion, axial 
whole pelvis T2WI and T1WI to identify pelvic lymph 
nodes and adnexal pathology and axial images of the 
upper abdomen to reveal abdominal lymphadenopathy. 
On DWI, endometrial cancers demonstrate restricted 
diffusion, seen as high signal intensity within the uter-
ine cavity. The high signal intensity tumour means that 
tumour margins can be accurately discerned, includ-
ing depth of myometrial invasion and cervical stromal 
invasion. DWI should be cross-correlated with T2WI 
and apparent diffusion coefficient (ADC) map to give 
anatomical location and accurate staging and to avoid 
the artefact ‘T2 shine-through’. Studies have shown 
that MRI has an overall staging accuracy between 85 
and 93%.

Stage I endometrial cancers are confined to the 
uterine body. Endometrial cancers are then subdivided 
into those invading less than 50% of the myometrium 
(stage IA) and those invading 50% or more of the 
myometrium (IB).

On T2WI, endometrial cancer typically demon-
strates intermediate signal intensity, which replaces 
the high signal intensity of the normal endometrium 
(Figure 3.1). If intravenous gadolinium is adminis-
tered, the endometrial cancer shows early enhance-
ment compared with myometrium. However in 
later phases, the tumour is hypointense to the avidly 
enhancing myometrium.

Stage II represents cervical stromal invasion. The 
cervix usually has a low signal intensity stromal ring 
seen on axial oblique T2WI (obtained perpendicu-
lar to the endocervical canal). Cervical stromal inva-
sion can be diagnosed once the black stromal ring 
has been disrupted by intermediate signal intensity  
tumour.

Stage III endometrial cancer denotes local or 
regional spread of tumour. This includes:
•	 Stage IIIa: deep myometrial invasion with 

extension through the serosa or adnexal 
involvement. This is detected when the smooth 

contour of the uterine serosa is disrupted with 
intermediate signal intensity tumour. In patients 
with fibroids or adenomyosis, DWI and/or post 
contrast imaging can improve assessment of depth 
of tumour invasion. Adnexal invasion is identified 
as unilateral or bilateral ovarian masses or soft 
tissue deposits outlining the pouch of Douglas and 
sigmoid serosa.

•	 Stage IIIb: vaginal or parametrial invasion. Vaginal 
invasion can be identified when the low signal 
intensity vaginal wall is disrupted either in direct 
contiguous spread from the primary tumour or 
as a focal lesion (drop metastasis). Conspicuity of 
these lesions is increased with DWI.

•	 Stage IIIc: pelvic (IIIC1) or para-aortic (IIIC2) 
lymphadenopathy. Metastatic lymph nodes are 
typically enlarged and rounded and the fatty hilum 
is replaced.
Stage IV disease represents direct invasion of the 

rectum and/or bladder (stage IVa) or distant meta-
stasis (stage IVb). To diagnose stage IVa disease, the 
tumour must be seen to invade through to the mucosa. 
Involvement of the serosa does not equate to stage IVa 
disease and the presence of bullous oedema within the 
bladder should not be confused with tumour. Axial 

Figure 3.1 MRI imaging in endometrial cancer. Sagittal  
T2-weighted image through the centre of the anteverted uterus 
demonstrates increased endometrial thickness due to a polypoidal 
mass of intermediate signal intensity (white arrow). The tumour is 
seen invading the inner half of the myometrium consistent with 
stage IA endometrial carcinoma.
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T2WI images through the upper abdomen may reveal 
peritoneal disease within the upper abdomen, more 
commonly found in high-grade, clear-cell or serous 
papillary tumours. It should not be forgotten that 
inguinal lymph nodes represent stage IVB disease and 
can be readily identified on pelvic imaging.

CT has a role in evaluating advanced or high-grade 
disease. The strength of CT is in its speed of acquisi-
tion combined with large volume of coverage. CT is 
therefore capable of providing accurate nodal assess-
ment of the chest, abdomen and pelvis. Supraclavicular 
and intra-thoracic lymphadenopathy is readily identi-
fied on CT imaging of the chest. Lung metastases are 
not common at presentation but should be considered 
during staging examinations before planning surgical 
treatment. Following intravenous contrast medium, 
liver metastases may be seen as ill-defined low attenua-
tion lesions. Peritoneal disease is better identified after 
the administration of oral contrast medium, allowing 
tumour and bowel loops to be distinguished. The pri-
mary tumour can usually be seen as an irregular low 
attenuation mass within the endometrial cavity, in 
comparison to the enhancing myometrium. However, 
the poor soft tissue resolution of CT means that further 
local staging information is limited. There is no current 
role for PET/CT in endometrial staging.

Recurrence
CT imaging may be considered for patients at high 
risk of recurrence. In these situations, CT is useful 
in detecting lymph node, peritoneal and pulmonary 
metastases. However, tumour nodules at the vaginal 
vault can be difficult to detect and characterise, and in 
these situations MRI will be more helpful.

PET/CT has a role in assessing patients with pel-
vic recurrence who are potentially suitable for surgical 
resection. PET/CT is utilised to identify unsuspected 
distant disease beyond the pelvis, which would sub-
stantially alter the treatment strategy.

In summary:
•	 TVUS aids diagnosis by evaluating endometrial 

thickness.
•	 MRI assists in initial preoperative staging and aids 

treatment planning.
•	 CT can assess distant spread, and recurrence at 

distal sites.
•	 Pelvic tumour recurrence may require MRI 

imaging.

Imaging in Cervical Cancer
Diagnosis
Cervical cancer is usually diagnosed following clini-
cal examination and biopsy, rather than imaging. 
However, occasionally cervical cancers are found inci-
dentally on imaging. During pelvic US or CT, the pri-
mary tumour may be seen as an irregular soft tissue, 
mass centred on the cervix. Cervical cancer may also 
be suspected on imaging when patients present with 
secondary complications of the tumour such as ure-
teric obstruction causing hydronephroureter and the 
presence of lymphadenopathy.

Staging
Once the histological diagnosis of cervical cancer 
diagnosis is confirmed, radiological investigation is 
directed at staging the tumour for the purposes of risk 
stratification prior to treatment planning. It is help-
ful for the radiologist to know the histology of the 
tumour prior to reporting, as the pattern of disease 
can vary depending on tumour type. Squamous cell 
carcinomas are typically exophytic at the external os. 
Adenocarcinomas are seen in a higher position within 
the endocervical canal.

Cervical cancer staging is clinically based on the 
2009 FIGO classification. Typically patients undergo 
examination under anaesthesia to evaluate the tumour 
size, the presence of parametrial and pelvic sidewall 
invasion and vaginal involvement. Assessment of the 
bladder and rectum with cystoscopy and sigmoidos-
copy is also recommended to complete staging.

In addition to clinical staging, it is now well estab-
lished that MRI has a central role in staging cervical 
cancers. MRI accurately predicts tumour size and also 
depth of invasion into the parametrium or pelvic side-
wall. MRI is also able to detect lymph node metastases, 
which have an important prognostic value, although 
not included in the FIGO classification. The informa-
tion provided by staging MRI is used to triage patients 
to the most appropriate treatment. Patients with early-
stage disease may undergo surgery, while advanced 
tumours require treatment with chemoradiotherapy. 
Therefore, the detection of early parametrial inva-
sion is critical in determining the management of this 
tumour.

Cervical tumours are identified by the disruption of 
normal cervical anatomy on T2WI due to its excellent 
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soft tissue and spatial resolution. On T2WI, cervical 
stroma is low signal intensity with the mucosal glands 
in the endocervical canal seen as high signal intensity. 
T2WI is performed in three planes including sagittal, 
axial and axial oblique imaging (acquired perpendicu-
lar to the endocervical canal), which is important for 
the assessment of tumour extending into the parame-
tria. Cervical tumours are identified as intermediate 
signal intensity on T2WI, which may be seen as inter-
rupting the low signal intensity stromal ring or replac-
ing the high signal intensity within the endocervical 
canal. T1WI is performed to assess for the presence 
of haemorrhage, lymph node metastases and bone 
lesions. The cervical tumour causes restriction of water 
molecule movement and is therefore clearly seen on 
DWI as high signal intensity. DWI can be particularly 
helpful in infiltrative cervical tumours with poorly 
demarcated boundaries on conventional T2WI and in 
the assessment of local invasion.

Stage I tumours are confined to the cervix. Stage IA 
tumours are small tumours diagnosed on microscopy 
and, by definition, are not visible on MRI. Therefore, 
the earliest stage tumour seen on MRI is stage IB subdi-
vided into tumours measuring ≤4 cm (IB1) and >4 cm 
(IB2). The cervical tumour is seen as an intermediate 
to high signal intensity mass centred on the cervix, dis-
rupting normal anatomical planes, as described above.

Stage II represents tumour growth beyond the cer-
vix, but not extending to pelvic sidewall or lower third 
of vagina. On sagittal and axial T2WI, intermediate 
signal intensity tumour is seen replacing the high sig-
nal intensity of the vaginal mucosa (upper two thirds 
only); this is stage IIa which is also subdivided accord-
ing to tumour size (≤4 cm and >4 cm). The suspicion 
of vaginal invasion on T2WI can be confirmed with 
matched and restricted diffusion on DWI.

Once the cervical tumour invades the parametria, 
this corresponds to stage IIb. On T2WI, there is dis-
ruption of the low signal intensity stroma (Figure 3.2). 
Often lobulated or spiculated intermediate signal 
intensity soft tissue can also be seen extending into the 
parametrial fat.

Stage IIIa disease describes tumour extension to the 
lower third of the vagina. On sagittal T2WI, the junc-
tion between the upper two thirds and the lower third 
is often taken as the level of the bladder base. Stage IIIb 
disease occurs when the tumour extends to pelvic side-
wall and/or causes hydronephrosis (Figure 3.3).

Local invasion of bladder or bowel represents stage 
IVA disease, but intermediate signal intensity tumour 

must be seen extending through to the mucosa. 
Serosal invasion of the bladder can often lead to bul-
lous oedema of the urothelium, but this should not be 
over-interpreted as stage IV disease. Clear fat planes 

Figure 3.2 MRI imaging in cervical cancer. Axial oblique 
T2-weighted MR image of the cervix demonstrates disruption 
(white arrow) of the black line of the low signal intensity stromal ring 
(black arrow) due to intermediate signal intensity cervical tumour. 
This represents stage IIB cervical cancer.

Figure 3.3 MRI imaging in cervical cancer. Coronal T2-weighted 
MR image of the abdomen demonstrates hydronephrosis of the 
left kidney (white arrow) due to a cervical tumour (black arrow) 
obstructing the distal left ureter in the pelvis caused by a stage IIIB 
tumour.
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between the tumour and the adjacent organs can pre-
clude the need for cystoscopy or sigmoidoscopy, which 
can be reserved for cases when there is suspected 
invasion. Distant metastases to organs such as lung, 
liver and bone represent stage IVB disease. It should 
be remembered that involved inguinal lymph nodes 
denote distant metastatic disease.

If the patient has been assessed to have stage IIB or 
beyond, then further imaging is recommended to assess 
distant disease. Thoracic CT imaging is recommended 
as a minimum to assess thoracic nodal involvement 
and pulmonary metastases. In squamous cell cervical 
cancers, pulmonary metastases may cavitate giving a 
typical imaging appearance. PET/CT may be helpful in 
the staging in patients with locally advanced cervical 
cancer who are being considered for radical treatment.

In patients with locally advanced disease treated 
with chemoradiation, repeated imaging is essential 
for assessing response during treatment. MRI is also 
used to assess optimal brachytherapy position, identify 
complications and aid in radiotherapy planning.

Recurrence
Following curative surgery or chemoradiation, MRI is 
performed only if there is suspicion of locally recurrent 
disease. MRI in post-treatment patients can be chal-
lenging as recurrent disease may be of small volume and 
difficult to identify on the background of tissue changes 
following surgery or radiotherapy. In particular, fibrotic 
radiation changes can be misinterpreted as recurrent 
disease in the early post-treatment period. For example, 
fibrosis around the distal ureters can cause hydronephro-
sis, which must be distinguished from tumour recur-
rence. DWI is very helpful in this situation, as recurrent 
disease will demonstrate restricted diffusion, seen as 
high signal intensity, whereas fibrosis will remain low 
signal intensity. Enlarged pelvic lymph nodes (>8 mm)  
of intermediate or high signal intensity (secondary to 
necrosis) are suspicious for disease recurrence.

CT imaging is typically used for the assessment of 
distant disease within the chest and abdomen enabling 
evaluation of para-aortic lymph nodes, lungs, liver 
and bones, which are the most common sites of extra-
pelvic tumour recurrence. PET/CT also has a role when 
deciding on local or regional treatment options due to 
its increased sensitivity of detecting distant disease.

In summary:
•	 Cervical cancer is a clinical diagnosis; however, 

staging with MRI is helpful in planning treatment.

•	 CT or PET/CT imaging is performed prior to 
radical treatment to ensure that disease has not 
spread beyond the pelvis.

•	 When recurrent disease is suspected, a 
combination of imaging modalities may be 
utilised. CT or PET/CT is crucial to identify 
distant metastases, as this will significantly alter 
the treatment strategy.

Imaging in Ovarian Cancer
Imaging plays a significant role in both the diagnosis 
and staging of ovarian carcinoma, and consequently in 
planning appropriate treatment.

Diagnosis
Adnexal masses are relatively common, with up to 
10% of women having pelvic surgery for an ovarian 
lesion during their lifetime. The vast majority of ovar-
ian masses in premenopausal women are benign, but 
the incidence of malignancy increases significantly 
after the menopause. The symptoms and signs of early 
ovarian cancer are nonspecific and consequently clini-
cal suspicion must remain high so that patients can be 
adequately investigated. Since 2011, there has been a 
focus in the United Kingdom to improve early detec-
tion of ovarian cancer in patients with symptoms sug-
gestive of ovarian cancer, combining blood CA125 
levels and pelvic US. In combination with the patient’s 
menopausal status and CA125 level, the US findings 
can be used to calculate the risk of malignancy index 
(RMI) summarised in Box 3.1.

Pelvic US should include both transabdominal and 
transvaginal examinations. TAUS is essential in large 

RMI I combines three presurgical features: serum CA125  
(CA125); menopausal status (M) and ultrasound score (U).

The RMI is a product of the ultrasound scan score, the meno-
pausal status and the serum CA125 level (IU/ml) as follows:

RMI  =  U  ×  M  ×  CA125.

Ultrasound score: The ultrasound result is scored 1 point for 
each of the following characteristics: multilocular cysts, solid 
areas, metastases, ascites and bilateral lesions. U = 0 (for an ultra-
sound score of 0), U = 1 (for an ultrasound score of 1), U = 3 (for 
an ultrasound score of 2–5).

The menopausal status is scored as 1 = premenopausal and 
3 = postmenopausal.

Box 3.1 Calculation of the RMI
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pelvic cysts as these often extend beyond the pelvis, 
and can also demonstrate the presence of ascites and 
peritoneal disease which are strongly suggestive signs 
of a malignant process. The kidneys should be imaged 
to identify any accompanying hydronephrosis. TVUS 
provides high-resolution imaging of the adnexa, and 
can accurately characterise approximately 80% of 
ovarian masses into benign or malignant lesions. The 
key sonographic features which enable the lesion to 
be characterised include septations (single, multiple, 
smooth, nodular), mural nodules, papillary projec-
tions (Figure 3.4). The use of power Doppler/colour 
Doppler distinguishes between vascular mural nod-
ules and haematoma within cysts.

A simple ovarian cyst is defined as a round, oval 
shape, with thin wall, anechoic fluid, posterior acous-
tic enhancement and no internal septations or mural 
nodules. Simple cysts in premenopausal women meas-
uring less than 5 cm are considered functional; cysts 
measuring 5–7 cm require follow-up for 1 year if being 
managed conservatively and cysts measuring greater 
than 7 cm should undergo further imaging with MRI or 
surgical intervention. Simple cysts in postmenopausal 
women are usually benign; however, those larger than 

1 cm should undergo surveillance with repeated evalu-
ation in 4–6 months. If the CA125 remains normal, and 
the cyst remains less than 5 cm, unchanged or reduced 
in size, then it is reasonable to consider discharge from 
follow-up after 1 year.

In comparison, a complex ovarian cyst is defined by 
the presence of one or more of the following features: 
internal septations, mural nodules or papillary projec-
tions, which are associated with an increased risk of 
malignancy.

Incidental ovarian masses are often detected on CT 
imaging, given the increasing usage of this modality 
across all clinical departments, particularly within the 
Emergency Department. However, characterisation 
of ovarian lesions is limited with CT due to its poor 
soft tissue resolution. In the majority of cases, further  
imaging with US is required to characterise further. 
Mature teratomas are an exception to this rule, as 
macroscopic fat and calcification can be seen on CT.

Patients with suspected ovarian cancer on US 
require CT examination to assess the potential extent 
of the disease. This information helps to guide manage-
ment decisions into suitability for primary surgery or 
neoadjuvant chemotherapy prior to interval debulking 

Figure 3.4 US imaging in ovarian cancer. US image of the right ovary in transverse and longitudinal sections demonstrates enlargement 
of the right ovary by a complex mass with cystic (black arrow) and solid mural components (white arrow). US appearances are suspicious for 
malignancy.
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surgery. When neoadjuvant chemotherapy is consid-
ered, it is essential to obtain a tissue biopsy to confirm 
underlying tissue histology prior to commencing treat-
ment. In these cases, US or CT-guided ovarian or peri-
toneal biopsies can be carried out successfully in most 
cases. Image-guided biopsies are effective, with mini-
mal associated complications.

MRI is a problem-solving tool, which is used to 
characterise adnexal masses that remain indetermi-
nate following US examination. The MRI features pre-
dictive of malignancy replicate those in US and include 
the presence of septations, enhancing solid compo-
nents, ascites and peritoneal disease. Intravenous 
gadolinium can be employed to demonstrate enhance-
ment within increased neovascularity in malignant tis-
sue. Using dynamic contrast techniques, a rapid uptake 
rate of contrast with high level of enhancement is sug-
gestive of malignancy. DWI has a valuable role in MR 
imaging of the adnexal mass, as malignant soft tissue 
demonstrates restricted diffusion. By combining DWI 
with conventional MRI, the diagnostic confidence of 
adnexal mass characterisation is increased to approxi-
mately 95%.

PET/CT imaging is not currently recommended 
in the diagnosis of ovarian malignancy. Although 
increased FDG uptake can indicate the presence of 
malignancy, care should be taken due to its limitations 
including the physiological uptake seen in normal ova-
ries, uptake in common benign lesions such as terato-
mas and lack of uptake in cystic or necrotic tumours.

Staging
The FIGO staging system is most commonly utilised 
and has recently been updated in 2013, now also incor-
porating fallopian tube and primary peritoneal cancer. 
Staging is surgical.

CT is the modality of choice for radiological stag-
ing of ovarian carcinoma as it is quick, readily avail-
able and provides whole body imaging with a reported 
accuracy for all stages of ovarian cancer of 70–90%.

Stage I disease represents disease confined to the 
ovaries or fallopian tubes and is best demonstrated by 
TVUS or MRI. The primary ovarian tumour can have 
a variable appearance but often comprises a complex 
cystic/solid adnexal mass with thick, irregular septa-
tions and/or papillary projections. However, on CT, 
this is often demonstrated simply as a bulky ovary.

In stage II disease, the tumour spreads locally with 
direct extension to the surrounding pelvic tissues 

but not into the upper abdomen. It can be difficult to 
identify peritoneal disease localised within the pelvis 
on CT, leading to under-staging. If required, perito-
neal disease can be identified as an intermediate sig-
nal intensity lesion on T2WI outlining the pouch of 
Douglas and pelvic sidewalls, with corresponding 
restricted diffusion on DWI.

Stage III disease reflects peritoneal disease beyond 
the pelvis and/or retroperitoneal lymph node meta-
stases. The majority of patients diagnosed with ovarian 
cancer present with peritoneal metastases. Stage III 
disease is subdivided into IIIA, B and C. Stage IIIA dis-
ease represents histologically involved retroperitoneal 
lymph nodes. CT is not reliably able to diagnose small-
volume stage IIIA disease, as it relies on size criteria to 
identify nodal disease. DWI in MRI is also unable to 
differentiate between benign and malignant nodes as 
all nodes demonstrate restricted diffusion, but can be 
used to improve detection of lymphadenopathy. Small 
volume retroperitoneal lymph node metastases can be 
detected with PET CT due to avid FDG uptake, but this 
modality is rarely used in staging.

Peritoneal metastasis outside the pelvis represents 
stage IIIB disease if the largest peritoneal lesion is less 
than 2 cm and stage IIIC if the largest lesion measures 
more than 2 cm. Peritoneal deposits are predominantly 
nodular or plaque-like. The omentum is the common-
est site for peritoneal metastases and may be seen on 
CT as subtle fat stranding through to extensive soft 
thickening replacing the omental fat, or ‘omental cake’ 
(Figure 3.5). Plaque-like serosal disease of the bowel on 
CT imaging can be a challenge to radiologists, as it can 
manifest as subtle bowel wall thickening or irregular-
ity. Therefore oral contrast medium is administered to 
help identify serosal disease, which appear as interme-
diate attenuation lesions against the high attenuation 
of the oral contrast medium. Small bowel obstruction 
is commonly seen as a complication of diffusely infil-
trating serosal metastases. Infiltration of small bowel 
or sigmoid mesentery may produce a pleated or stel-
late pattern on CT, as intermediate attenuation tumour 
is seen to replace normal mesenteric low attenuation 
fat. Peritoneal deposits may contain calcification in up 
to 33% of cases; these are more apparent on CT as the 
high attenuation calcification is more readily visual-
ised against the low attenuation of the peritoneal fat. 
Calcification is not easily seen on MRI as it causes sig-
nal voids.

Subcapsular peritoneal deposits of the liver and 
spleen typically cause scalloping of the parenchyma with 
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a smooth and well-defined margin. These lesions may 
be difficult to differentiate from an intra-parenchymal 
metastasis, particularly if the deposit is large, and there-
fore reformatting CT images to attain sagittal and coro-
nal views is recommended. It is essential to differentiate 
between the two lesions because subcapsular deposits 
represent stage III disease whereas intra-parenchymal 
liver and splenic metastases represent stage IVB, and 
this can profoundly influence management. The pres-
ence of ascites, which is clearly identifiable on CT imag-
ing, is an important predictor for stage IIIB/C disease. 
Even in the absence of peritoneal disease on CT, ascites 
is usually an indication of small size (miliary) perito-
neal metastasis.

Stage IV disease represents distant metastases, 
excluding peritoneal metastases. Positive cytology 
must be obtained from a pleural effusion to assign 
stage IVA disease. Stage IVB disease occurs via haema-
togenous spread to the solid abdominal organs such 
as the liver, spleen, kidneys and adrenals, and very 
rarely brain and bone metastases may occur. These 
metastases are uncommon at presentation, but can be 
the sites of recurrence and up to 50% of patients are 
found to have haematogenous metastases at the time 
of postmortem examination. Intra-parenchymal dis-
ease can be identified as ill-defined low attenuation 

lesions on CT, most commonly within liver and spleen, 
completely surrounded by normally enhancing paren-
chyma. Lymphatic spread to the cardiophrenic nodes 
and inguinal nodes also constitutes stage IVB disease.

Once comprehensive preoperative staging has 
occurred, treatment can be planned. Standard treat-
ment approaches for ovarian cancer include either 
primary cytoreductive surgery followed by adjuvant 
chemotherapy or neoadjuvant chemotherapy followed 
by interval debulking surgery and further chemother-
apy. Cytoreductive surgery has been shown to increase 
overall survival if no residual tumour is visible at com-
pletion of surgery. The role of imaging is therefore to 
aid in triage patients to the most appropriate thera-
peutic pathway and also to guide surgeons regarding 
‘difficult to resect’ lesions prior to surgery and to antici-
pate requirements for bowel resection or splenectomy. 
Features shown to predict suboptimal cytoreductive 
surgery include small bowel and mesenteric disease 
greater than 1 cm, perisplenic and lesser sac lesions 
greater than 1 cm and enlarged retroperitoneal nodes 
above the renal hilum.

CT is also helpful in detecting disease-associated 
complications including bowel obstruction and 
hydronephrosis.

There is no role for US in the staging of ovarian 
cancer. However, on the initial diagnostic US, hydro-
nephrosis, ascites, pleural effusion and peritoneal 
deposits are often identified.

The role of MRI in staging ovarian cancer and its 
added value in treatment decision-making is currently 
undergoing evaluation in several research studies. 
Peritoneal deposits demonstrate high signal intensity 
on DWI, which may be shown to improve the identifi-
cation of small peritoneal lesions.

Recurrence
Even with optimal debulking surgery for advanced 
ovarian cancer, patients have a significant risk of 
recurrence. Identifying recurrent disease enables the 
gynaecology–oncology team to decide upon further 
surgical or chemotherapy options. CT is commonly 
used in the surveillance of patients treated for ovar-
ian cancer, in combination with serial CA125 blood 
testing. CT readily identifies the recurrence of ascites 
and most peritoneal deposits. However, CT has limited 
sensitivity in the detection of small peritoneal implants 
and is particularly challenging in cachectic patients 
with paucity of intra-abdominal fat.

Figure 3.5 CT imaging in ovarian cancer. Axial CT image following 
the administration of intravenous contrast medium demonstrates 
ascites (*) with low attenuation subcapsular liver lesion adjacent 
to the right lobe of the liver (white arrow) and abnormal soft tissue 
within the omentum (black arrow) – stage IIIC ovarian cancer.
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PET CT readily demonstrates tumour recurrence 
as avid FDG uptake. However, this modality is too 
expensive to use in routine surveillance. Several studies 
have shown that PET CT is best employed in patients 
with rising CA125 levels than normal CT examination. 
In addition, when suspected localised recurrence is 
detected within the pelvis on CT, PET CT is invaluable 
in the detection of distant disease prior to the consid-
eration of surgery.

In summary:
•	 US is primarily used for detection and 

characterisation of adnexal masses.
•	 MRI has a role in the small minority of adnexal 

masses that remain indeterminate following US 
imaging.

•	 CT is primarily used to aid in preoperative 
staging, and hence treatment planning, and in 
surveillance and identifying complications such as 
hydronephrosis and bowel obstruction.

•	 MRI imaging for ovarian cancer staging is not 
routinely utilised, but research is ongoing.

•	 PET/CT can be helpful in the setting of recurrent 
disease.
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4
Concepts of Treatment Approaches 
in Gynaecological Oncology
Mohamed Khairy Mehasseb

Introduction
While the focus of gynaecological oncology training 
programmes has long been on the technical surgical 
aspects when teaching trainees, one of the most diffi-
cult aspects of practice remains the complex decision-
making skills of offering a particular treatment to a 
woman. Since treatment must be tailored for the indi-
vidual woman depending on her overall medical sta-
tus and comorbidities, preoperative and postoperative 
management can also be demanding. Clinicians have 
the duty to apply their specialist knowledge, experi-
ence and clinical judgement to identify the treatment – 
or combination of treatments – that is likely to result in 
the greatest overall benefit for the individual woman. 
The delivery and organisation of cancer services in the 
United Kingdom have undergone an overhaul follow-
ing the Calman-Hine report in 1995 that was written 
in response to unaddressed variation in cancer care 
across the United Kingdom. Multidisciplinary teams 
(MDTs) were introduced, and team decision-making 
is currently the standard of care in cancer treatment. 
All women with cancer should have their management 
plan discussed in a specialty-specific MDT. There is 
also an increasing weight of evidence suggesting that 
those women treated in specialist cancer centres have 
better outcomes than those who are not.

Working in multiprofessional teams is one of the 
key recommendations of the Improving Outcomes 
Guidance by Department of Health. The guidance 
provides detailed information about the member-
ship, structure, organisation and responsibilities of 
gynaecological cancer MDTs (Box 4.1). For gynae-
cological cancers, the teams should ideally comprise 
Consultants or senior members within groups includ-
ing: Gynaecological surgery, Clinical and Medical 
Oncology, Radiology, Pathology, Palliative Care, 
Clinical Nurse Specialist (CNS) and Support Nurses, 
Research personnel, Audit personnel, Radiography 
and Pharmacy.

TIP
There is increasing evidence of improved outcome for women 
treated in specialist cancer centres.

Working effectively in multi-professional teams 
has several potential benefits:
•	 Safer: because a team creates additional defences 

against error by monitoring and double-checking 
decisions

Diagnosis Establish, record and review diagnoses for all 
new/registered women

Assess the extent and verify the stage of each 
patient’s disease

Discuss the probable course of disease

Treatment Recommendation for treatment for all new 
women taking into account womens’ own  
views

Consideration of adjuvant chemotherapy, adju-
vant radiotherapy, surgery and brachytherapy  
in light of pathology results

Consider other requirements such as palliative 
care or referral to other services

Research Ensure that mechanisms are in place to support 
entry of eligible women into clinical trials and 
other research studies

Education Forum for discussion of complex cases

Multi-professional educational forum ensuring 
continuous professional development

Governance Ensure registration of the required minimum 
dataset for all the cases of the relevant cancer 
within a specified area

Ensure proposed treatments are to agreed 
national/local guidelines and protocols

Ensure effective and quality management of 
the care pathways

Ensure prompt, effective multidisciplinary 
decision-making, thus preventing delays in  
the woman’s journey

Box 4.1 Responsibilities of the gynaecological oncology MDT
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•	 Reduction of patient’s anxiety: with the 
knowledge that their treatment is based upon the 
opinion of several experts

•	 Continuity of care: may enhance the 
implementation of protocols

•	 Improving team communication: because of 
greater opportunities to talk at weekly meetings

•	 Improving cancer care: through improved staging 
accuracy, recruitment to clinical trials, adherence 
to quality-of-care indicators, patient satisfaction 
and time to treatment

The Role of MDTs in Decision-Making
Despite these perceived benefits, the introduction 
of MDT working has not resulted in a demonstrable 
improvement in cancer survival in the United Kingdom. 
Although a treatment plan devised by an MDT may 
differ from that of a single clinician, whether or not it is 
a superior or better decision is unclear. MDTs are also 
resource intensive: the meeting and the time taken to 
prepare for it are time-consuming. The estimated cost 
of all MDT meetings in the United Kingdom is around 
£50 million per year for preparation and the same 
amount again for attendance, including staff salaries.

Research and evidence showing the effectiveness of 
MDTs are scarce. Effective MDT working is influenced 
by a number of factors including the amount of cohe-
sion or conflict that exists, the style of leadership and 
the level and type of member participation in the group 
decision-making process. Factors that have been found 
to influence the decision-making process of MDTs in 
particular are effective team-working skills, the domi-
nance of team members with medical knowledge, the 
importance of compliance with policy initiatives and 
whether a patient is known to the team.

Nevertheless, three key features characterise the 
MDT’s discussions and decision-making:
1. a differential emphasis on different types of 

information, with disease-centred information 
taking precedence over patient-centred factors;

2. variation in the extent and type of participation by 
the different professionals involved;

3. discussions not always ending with a clear decision 
due to case complexity and/or disagreement 
among team members.
Although many members of the MDT have a clear 

view of which treatment they consider to be ‘best’ in a 

given clinical situation, they are not always in agree-
ment with one another. Any discussion of which treat-
ment is ‘best’ depends on the values of the individual, 
and thus any disagreements may reflect the differing 
values of the MDT members. When team members 
disagree, the MDT faces difficulty in presenting this to 
the patient. First, many MDT members feel that any 
disagreement and difference of opinion in the MDT 
meeting should be concealed from the patient. Second, 
MDT members recognise that the clinician selected to 
present the treatment choice to the patient may ‘frame’ 
their description of the treatment options to fit their 
own view of best. This only reinforces the argument for 
making the values and preferences of the patient cen-
tral to the decision process.

Patient-Centred Decision-Making
Sharing decisions with women is of paramount impor-
tance to good quality and safe healthcare delivery. 
Women vary considerably, not only in their disease 
and performance status, but also in their psychosocial 
makeup and life priorities. Thus, some women may be 
prepared to accept a treatment with significant mor-
bidity for a small chance of cure whereas for others the 
avoidance of permanent side effects is a priority. It is 
important that the clinicians do not make any assump-
tions about the woman’s preferences based on generic 
factors such as age, social status or cultural background.

Faced with a life-threatening diagnosis of gynae-
cological cancer, women may be willing to accept any 
treatment that alleviates the prospect of death, even if 
the chance of success is remote. Although some early 
gynaecological cancers can be cured or treated by sur-
gery alone, the optimal treatment for the majority of 
gynaecological malignancies requires multimodal 
therapy (i.e. surgery combined with chemotherapy 
and/or radiotherapy).

Well-informed women make different decisions 
than those who are less well informed, may perceive 
risk in a different way and adhere better to treatment. 
Teams who do not effectively involve women in deci-
sions about their health may feel that they are work-
ing in the best interests of the woman, but in fact may 
not arrive at a decision that is right for that particular 
woman.

Patient-reported outcomes are now widely con-
sidered an excellent methodology to evaluate the util-
ity of treatment. Quality of life is now an increasingly 
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important endpoint in the decision-making process, 
and reflects the patient’s experiences with disease, 
treatment and accompanying long-term sequelae. It is 
no longer acceptable to pursue curative treatment with 
the hope of improving mortality without consideration 
of treatment morbidity, and without including patient-
centred decision-making and quality-of-life implica-
tions (Box 4.2).

Although the introduction of MDTs has increased 
the opportunity for professionals to be included in can-
cer treatment decisions, opportunities for the patient 
to be involved have diminished. CNS are in a unique 
position to ascertain patient preferences, and their par-
ticipation in the MDT provides a way in which patient-
related factors could be systematically incorporated 
into discussions. However, it is likely that patient-
centred information is best considered at multiple 
points along the treatment journey, as specific issues 
may affect treatment decisions at different stages, and 
the individual’s preferences and comorbidity may well 
change over time. It is ethically important to make 
good, individualised healthcare decisions that respond 
effectively to the needs of the patient.

Decision-Making Approaches  
in Gynaecological Oncology
1. Purpose/intent of management (radical/curative 

vs adjuvant vs palliative)
The first step in the decision-making process is to 
decide on the aim of proposed management. There 
are three main lines of treatment in gynaecological 
oncology:
•	 Radical/curative – where the proposed 

management has a curative intent and the 
primary treatment is aimed at achieving cure.

•	 Adjuvant – this additional line of 
management is aimed at improving the 
success of the primary or initial treatment, 
increasing the chance of cure and/or reducing 
the risk recurrence (local or systemic). 
Adjuvant treatments could be given before the 
primary treatment (neoadjuvant) to down-
stage the disease, at the same time as the 
primary treatment (concomitant) to increase 
its efficacy or more commonly after the 
primary treatment (adjuvant).

•	 Palliative – when there is no realistic prospect 
of cure, and treatment is being offered for 
symptom relief to improve the quality of life.

TIP
Treatment intent is an important concept and is an important 
first step in the MDT process and subsequent management.

2. The extent of treatment (local vs regional vs 
systemic)
The next consideration is how to treat the local 
disease, the regional draining lymph nodes and 
the presence of (or risk of) systemic metastatic 
disease. Any treatment modality offered could 
be either loco-regional or systemic. Examples 
of local treatment are surgery or radiotherapy. 
The treatment is mainly aimed at control of the 
local disease in the primary organ of origin. 
Chemotherapy, hormonal therapy and newer 
treatments such as immunotherapy, monoclonal 
antibodies, vascular epidermal growth factor 
inhibitors and tyrosine kinase inhibitors are all 
examples of systemic therapy. These modalities of 
treatment are aimed at control of systemic disease.
•	 Local disease in primary site: In general, 

the primary site of tumour is usually treated 
with radical local treatment such as surgery 
or radiotherapy. Adverse prognostic factors 
associated with local spread (e.g. large 
tumours or close surgical margins) predict 
the risk of local recurrence, and adjuvant 
radiotherapy may be recommended.

•	 Regional lymph nodes: Addressing the 
regional draining lymph nodes is more 
challenging. Nodal involvement can be a risk 
factor for both local recurrence and metastatic 
disease. Some tumours have a predictable 

Physical Daily activities, appearance, appetite, comor-
bidities, fatigue, sleep, rest, mobility, pain, 
side effects, symptoms of disease

Psychological Body image, anger, anxiety, fear, control, cop-
ing, depression, enjoyment, perception and 
interpretation, prior experience, optimism

Demographic Age, ethnicity, education, employment, 
income

Spiritual Hope, meaning, purpose, religion, spirituality
Social Family, life events, relationships, roles, sexual-

ity, support

Box 4.2 Elements of quality of life
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lymphatic drainage pattern (e.g. vulval cancer 
and inguinofemoral lymph nodes). Surgery 
to remove the pool of lymph nodes is usually 
advisable. Alternatively, radiotherapy may be 
given to eradicate subclinical disease in the 
next echelon of nodes beyond known disease. 
Other tumours have a less predictable or wider 
pool of lymphatic drainage (e.g. endometrial 
cancer where lymphatic spread could be to the 
pelvic, inguinal or para-aortic nodes). In these 
tumours, adjuvant systemic therapy such as 
chemotherapy may be indicated.

•	 Systemic part of the disease: In cancers with 
adverse prognostic factors associated with 
haematogenous spread or risk of distant 
metastases (e.g. high-grade tumours or 
lymphovascular invasion), systemic therapy is 
indicated.

3. The therapeutic ratio (benefit vs side effects) of 
intended treatment:
The clinician has to be aware of the acute and/or 
long-term side effects of any proposed treatment, 
whether it is radical or adjuvant or palliative 
in intent. The therapeutic ratio (benefit vs side 
effects) of treatment is therefore highly dependent 
on the aim of treatment.
•	 For radical treatments, most women would be 

prepared to accept some degree of transient/
permanent side effects to achieve a potential 
cure from an otherwise inevitable death.

•	 For adjuvant treatments, women may vary 
in how much toxicity they would be willing 
to accept for an additional increase of chance 
of cure or reduction in the risk of recurrence. 
Counselling and informed consent are 
particularly important in this context.

•	 For palliative treatments, side effects and 
adverse events may reduce any perceived 
benefit in terms of improved quality of life. 
Hence any offered treatment has to have 
benefit profile that would outweigh the side 
effects. Women faced with inevitable death 
from their cancer – or their relatives – may be 
desperate for any treatment and the clinician 
may be faced with difficult decisions.

4. Other considerations
Other variables to be considered are tumour, 
treatment, as well as patient factors.

•	 Tumour factors: The impact of tumour 
factors on prognosis is usually well 
documented in the published literature 
and is rarely the subject of debate among 
clinicians. The chance of cure of a particular 
cancer is determined by the tumour type, 
its grade and histology (affecting prognosis) 
and the disease stage (affecting prognosis and 
possibility of cure). For instance, melanomas 
and small cell tumours are more aggressive 
than squamous cell carcinoma and more 
radio-resistant.

•	 Treatment factors: Consideration should 
be given to the therapeutic ratio, benefit and 
side effects of any standard treatment and any 
alternative modalities of treatment. This is not 
always straightforward as a treatment with a 
lower chance of cure but less morbidity may 
have a similar therapeutic ratio to another 
treatment with a higher chance of cure but 
with more side effects.

•	 Patient factors: These are less well 
documented and assessment of patient 
factors is highly subjective. The clinician has 
to assess whether there are any treatment 
options that the woman is unable to tolerate, 
taking into account any expressed woman’s 
preferences.

What is the intention of treatment? Why am I offering the 
treatment?

Radical curative intent?
Adjuvant intent? (neoadjuvant, concomitant, adjuvant)
Palliative intent?

How am I going to address each component of the cancer?

Local disease in primary site
Regional draining lymph nodes
Systemic part of the cancer: metastases or risk of metastatic 
disease

What are the benefits/side effects of proposed treatment? Is 
there any alternative?

Therapeutic ratio of any proposed radical curative, adjuvant 
or palliative treatment

Are there any other factors to consider?

Tumour factors
Treatment factors
Patient factors

Box 4.3 Decision-making approaches in gynaecological oncology
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Principles of Treatment of Gynaecological 
Cancers
The next section will summarise the management 
strategies for various gynaecological cancers. Details 
of individual disease treatments are presented in 
Chapters  10 to 15 of this book.

Ovarian Cancer
Specialist gynaecological surgery and the manage-
ment by the MDT are associated with a significantly 
longer survival in women treated for ovarian cancer. 
The standard management of ovarian cancer is a surgi-
cal approach combined with chemotherapy. Primary 
surgery followed by adjuvant chemotherapy with 
platinum or platinum/taxane combination should be 
the mainstay of treatment for advanced ovarian can-
cer. However, primary surgery may not be appropriate 
for some women and neoadjuvant (primary) chemo-
therapy should be considered. Histological confirma-
tion (or cytology when histology is not obtainable) 
should be available prior to considering neoadjuvant 
chemotherapy. Response to neoadjuvant chemo-
therapy should be assessed after three cycles using a 
combination of radiological methods (CT scan) and 
tumour markers. Cytoreductive surgery should be 
arranged for women with stable disease or disease that 
responded to neoadjuvant chemotherapy. Primary 
treatment may include entry into clinical trials where  
appropriate.

The aim of ovarian cancer surgery is to perform 
staging in women with early-stage disease and to resect 
all macroscopic disease in women with advanced stage 
disease. All women should be assessed for the likeli-
hood of bowel surgery and bowel preparation given 
as required. While laparoscopic surgery is an option 
for women with early-stage disease, all other women 
should undergo surgery through a midline incision. 
Women with suspected stage IA disease, who want to 
preserve their fertility, may be eligible for conservative 
surgery. The role of radical surgery in women with stage 
IV disease and/or extra-abdominal disease remains 
controversial, as is the role of full pelvic and para-aortic 
lymph nodes dissection. It is recommended that any 
enlarged nodal disease be removed; however, there is 
no role for routine selective lymph node sampling.

The use of radiotherapy in the management of 
ovarian cancer has a very limited role. It has no place 
in the primary treatment of ovarian cancer outside the 
trial setting.

Generally, secondary cytoreductive surgery for 
recurrent disease after primary treatment has not 
been shown to improve survival. However, secondary 
cytoreductive surgery can be considered for women 
with good response to first-line chemotherapy, good 
performance status, localised single site recurrence and 
assessment that all disease can be resected. Palliative 
chemotherapy should be considered in all cases if 
appropriate, and occasionally palliative radiotherapy 
could be delivered for control of local symptoms. Bowel 
obstruction is a very common problem in advanced or 
recurrent carcinoma of the ovary and this may be man-
aged medically rather than surgically. Specialist pallia-
tive care advice should be sought for the management 
of bowel obstruction in the context of end-stage disease.

Endometrial Cancer
An MRI scan of the pelvis and/or CT chest, abdomen 
and pelvis is usually carried out prior to treatment of 
women with endometrial cancer. Chest imaging is not 
necessary in low risk (grades 1 and 2) type 1 endome-
trial cancers. Surgery is the preferred primary modality 
for treatment as this is the most effective way of con-
trolling symptoms of bleeding as well as establishing 
the accurate stage. The uterus, cervix, fallopian tubes 
and ovaries should be removed. Laparoscopic surgery 
should be considered for all women. The role of lym-
phadenectomy in endometrial cancer management is 
controversial. It should not be undertaken in low risk 
cases (G1–G2, stage IA), but may be considered with 
G3, IB or type 2 cancer. The extent of lymphadenec-
tomy is usually restricted to the pelvis but para-aortic 
dissection can be considered in type 2 cancers. There is 
limited evidence of a therapeutic role for lymphadenec-
tomy; hence its use must be closely linked to plans for 
adjuvant therapy. Suspicious nodes should be removed 
if identified preoperatively on MRI or identified intra-
operatively. Lymphadenectomy should be performed 
laparoscopically where possible. Washing of the pel-
vis for cytology may be taken for prognostication, 
although it is no longer part of the staging. If uterine 
serous carcinoma is suspected, then an omentectomy/
omental biopsy should be performed. Morbidly obese 
and high morbidity women could be candidates for 
vaginal hysterectomy alone, with removal of the tubes 
and ovaries only if surgically accessible. Stage II disease 
is usually managed by simple total hysterectomy and 
adjuvant radiotherapy. There may be cases which bene-
fit from radical hysterectomy. Management of patients 
with stages III and IV disease should be individualised.
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Adjuvant radiotherapy reduces local recurrence 
but does not affect survival. Adjuvant chemotherapy 
may be considered for uterine serous carcinoma and 
carcinosarcomas regardless of stage. Chemotherapy 
may be useful for treatment of advanced disease. In 
the palliative setting, high-dose progestagens may be 
beneficial (e.g. megestrol acetate 160 mg o.d. orally) for 
control of symptoms. Other hormone manipulation 
such as aromatase inhibitors may be considered.

Women with recurrent and advanced disease can 
be considered for radiotherapy/chemotherapy or pal-
liative care treatment. The most common problems 
requiring symptom control are due to distant metas-
tases to bone, brain or retroperitoneal lymph nodes. 
Local recurrence of disease can also cause significant 
issues with bleeding, pain and lymphoedema. Women 
will need individual management plans to deal with 
symptoms such as bleeding, recurrent ascites, breath-
lessness, cough or bone pain.

Cervical Cancer
Any woman with a confirmed diagnosis of cervical 
cancer greater than stage IA1 carcinoma should have 
an MRI of the pelvis as a minimum to assess the extent 
of the primary tumour and to detect lymphadenopa-
thy. MRI is now considered to be the staging investi-
gation of choice. Women with stages 1B1 and higher 
should have a CT of the chest and abdomen in addi-
tion to the MRI, and positron emission tomography–
CT (PET-CT) scan is recommended for stage 1B2 and 
above.

Primary management eventually depends on the 
stage. Women with a diagnosis of stage IA1 disease can 
be treated with a large loop excision of transformation 
zone (LLETZ) or a simple hysterectomy. For women 
with stage IA2, a pelvic lymphadenectomy is added to 
the LLETZ or simple hysterectomy. Bilateral salpingec-
tomy is advisable at the time of hysterectomy.

For higher stages, as a principle, radical surgery and 
radiotherapy are equally effective as curative treatment 
for squamous cell carcinoma or adenocarcinoma of the 
cervix. The combination of radical surgery and radio-
therapy is not more effect than either single modality 
given alone but morbidity is significantly increased 
when both are used in combination. Stage IB1 (and 
some cases of non-bulky stage IIA) disease is treated 
with radical hysterectomy and pelvic lymph nodes 
dissection (open or laparoscopic). If fertility preserva-
tion is desired, radical trachelectomy and pelvic lymph 
node dissection may be considered. Although age is 

not related to outcome, consideration should be given 
for older women (>60 years) to undergo radical radio-
therapy in preference to surgery. Radical radiotherapy 
with or without chemotherapy will be considered 
for all women with stages IB2, bulky IIA and above. 
Adjuvant radiotherapy with or without chemother-
apy is advised for women with node positive disease, 
or involved surgical margins. Adjuvant radiotherapy 
should be considered for those with intermediate risk 
factors for recurrence which include close vaginal sur-
gical margins, bulky tumours, lymphovascular space 
invasion and/or deep stromal invasion. The addi-
tion of chemotherapy with radiotherapy significantly 
improves survival. However, the risk of late toxicity is  
unknown.

Exenterative surgery may be indicated in selected 
women with central pelvic recurrence and radiother-
apy can be considered for women who have not pre-
viously received this treatment modality. Palliative 
care measures are considered for common problem 
symptoms such as bleeding, discharge and pelvic pain. 
Psychosexual counselling for dyspareunia and sexual 
dysfunction is also important.

Vulval Cancer
Diagnosis should be established by biopsy of lesion, 
preferably by a punch biopsy or incisional wedge 
biopsy from the lesion edge, rather than an excisional 
biopsy (except for small lesions). Photographic docu-
mentation of the extent and location of the lesion is 
important. Fine-needle biopsy of any clinically suspi-
cious nodes or other metastases should be considered 
as a positive result may alter the management.

The size and depth of invasion of the tumour, its 
location and how lateral it is will influence the surgi-
cal approach. Wherever possible, surgery to the pri-
mary tumour should be radical to remove the tumour 
and to avoid unnecessary surgical and psychological 
morbidity. Radical wide local excision (WLE) with 
the minimum margin of 15 mm disease-free tissue 
is often sufficient, which should ensure the meas-
ured pathological margins are adequate (8 mm or 
more). Reconstructive surgical techniques should be 
employed to enable primary surgical closure and to 
reduce morbidity due to scarring.

Squamous cell carcinoma lesions of less than 2 cm 
diameter with less than 1 mm invasion (FIGO stage 
IA) are rarely associated with lymph node metastases. 
They can be treated with WLE alone, and groin node 
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dissection is unnecessary. Women with truly lateralised 
(>2 cm from midline) squamous lesions, FIGO stages 
I and II, initially only require WLE and ipsilateral sen-
tinel node dissection or lymphadenectomy. Sentinel 
node dissection is suitable for unifocal tumours <4 cm  
diameter. Centrally located early tumours where 
excision is possible without sphincter compromise 
require WLE and bilateral sentinel node dissection 
or lymphadenectomy. If surgery is likely to result in 
sphincter damage leading to urinary or faecal incon-
tinence, radiotherapy should be considered either with 
curative intent or to reduce tumour volume to permit 
less destructive surgery. Adjuvant postoperative radio-
therapy should be considered when two or more lymph 
nodes are involved with metastatic disease, or when 
there is extra-capsular spread in any node.

For advanced vulval cancer, the use of preoperative 
radiotherapy with or without chemotherapy may allow 
for sphincter preserving surgery. Alternatively, pri-
mary radiotherapy to the vulva with groin node dissec-
tion may be used. Clinically involved nodes are treated 
by excision and/or chemoradiotherapy. For metastatic 
vulval disease, palliation may still require surgery to 
the primary vulval tumour.

For malignant melanoma, WLE is preferred, as 
this group of tumours has not been shown to ben-
efit from block dissection of the groin. Relapse in this 
group is high and correlates with the depth of invasion. 
Currently no treatment is available to reduce the risk of 
relapse. Sentinel node dissection should be considered.

For local recurrences, radiotherapy should be 
considered in preference to surgery if excision would 

compromise sphincter function. However, if the 
woman has received treatment with maximum dose 
with radiotherapy then surgical resection should be 
considered. The management of groin recurrences is 
more difficult. Women who have not received radia-
tion and who have histologically confirmed recurrence 
should be offered radiotherapy. If response to radio-
therapy is not complete, resection should be consid-
ered. Women who have already received radiotherapy 
should be offered palliative resection when possible.

Specialist palliative care advice may be needed for 
pain management with advanced carcinoma of the 
vulva. Psychosexual referral should be arranged for 
sexual dysfunction symptoms.
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Chapter

5
Radiation Therapy for 
Gynaecological Malignancies
Christopher Stephen Kent and Paul Symonds

Nothing in life is to be feared, it is only to be under-
stood. Now is the time to understand more, so that 
we may fear less.

– Marie Curie

Introduction
The focus of this chapter is on the application of 
radiotherapy in gynaecological cancers and its relative 
merits to maximise tumour control within the pelvis. 
Radiotherapy is the process of directing ionising radia-
tion towards a target comprising usually of a tumour or 
area of high risk of tumour recurrence, while minimis-
ing collateral damage to surrounding normal tissues. 
Modern radiotherapy techniques primarily utilise 
artificially generated high-energy X-rays. Most radio-
therapy centres in the United Kingdom use a Linear 
Accelerator (or Linac) which accelerates a beam of 
electrons in a straight line towards a material of high 

atomic number resulting in the generation of X-rays. 
This produces a useful beam of radiation filtered to 
a specific energy and then shaped by lead collima-
tors (devices which produce a parallel beam of radia-
tion) to precisely fit the volume required to treat the 
target tissue. Recent developments in radiotherapy 
include the introduction of intensity-modulated 
radiotherapy (IMRT) which allows for sophisticated 
computer-controlled dynamic variation in the inten-
sity of radiation (fluence) as well as dynamic variation 
in the shape of the radiation beam by the use of small 
multi-leaf collimators. IMRT allows clinicians to treat 
difficult-shaped volumes such as concave structures 
wrapped around potentially delicate normal struc-
tures, for example, the spinal cord. The cost of such a 
development has been met by the exponential increase 
in complexity of radiotherapy planning and delivery 
(Figures 5.1 and 5.2).

Figure 5.1 Linac. ‘A typical linear accelerator with an added cone beam CT for image-guided radiotherapy’
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The Biological Basis of Radiotherapy 
Treatment
The mechanism behind how radiotherapy destroys 
tumour cells while allowing normal tissues to recover 
is incompletely understood. Radiation exposure pri-
marily leads to cell death through DNA damage via 
both the direct and indirect effects. Radiation directly 
damages the individual DNA strands. In contrast, radi-
ation causes indirect effects on the water within the cell 
causing hydrolysis and generation of free oxygen and 
hydroxyl radicals which then require the presence of 
oxygen to lead to fixed and irreparable damage. The 
direct effect of radiation leads to approximately one 
third of the damage sustained by the cellular DNA 
while the indirect effect accounts for the remaining 
two thirds. This cellular lethality is directly propor-
tional to the number of double-stranded DNA breaks 
which occur. Double-stranded DNA breaks are usually 
a lethal event for a cell.

The intrinsic radiosensitivity of such cells therefore 
depends on several factors such as:
•	 The rate of cellular turn over (repopulation) – which 

can accelerate after multiple doses of radiation
•	 Relative hypoxia (reoxygenation)
•	 Repair of sublethal cellular damage
•	 The phase of cell cycle that the target was in while 

being irradiated (with cells in mitosis being most 
sensitive and cells in late S-phase being most 
radioresistant).

Clinical oncologists can exploit these various mechanisms 
of potential radioresistance by a number of strategies:
•	 Accelerated repopulation can be addressed by 

reducing temporal gaps between daily treatments, 
and ensuring that the overall treatment time is not 
compromised by anticipating (and preventing) 
acute side effects and planning for public holidays.

•	 Hypoxic areas of tumour are extremely 
radioresistant, but by splitting the overall radiation 
dose into smaller daily fractions, the better-
oxygenated peripheral cells will be killed and 
thus there will be improved oxygenation for more 
central hypoxic cells, consequently increasing 
their radiosensitivity.

•	 Repair of sublethal damage can be influenced 
by the use of radiosensitisers (such as concurrent 
chemotherapy) to increase the radiosensitivity 
of tumours. This is often at the expense of 
unpredictable systemic side effects, and 
exponentially increased acute side effects.

•	 Redistribution of cells around the cell cycle is 
also influenced by daily fractionation with cells 
allowed to cycle from a more radioresistant phase 
to a more radiosensitive phase.

Units of Radiation and  
Dose-Limiting Effects
Radiation interaction with tissues is measured as an 
absorbed dose equivalent to the energy absorbed per 
unit mass and is measured in joules per kilogram (J/kg) 
(1 J/kg = 1 Gray (Gy)).

Theoretically it is possible to eradicate any tumour 
by exposing it to a high enough total dose of radiation. 
However, it is the risk of damage to the adjacent nor-
mal tissues that limits the actual amount of radiation 
that can be delivered to a particular area of the body. 
Certain tissues react more than others, producing pre-
dictable acute side effects and these tend to be those 

TIP
Radiotherapy is the process of directing ionising radiation 
towards a target comprising usually of a tumour or area of high 
risk of tumour recurrence, while minimising collateral damage 
to surrounding normal tissues.

Figure 5.2 MLCs. Small lead multi-leaf collimators are used to 
shape the radiotherapy beam to fit the target volume
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tissues that comprise of rapidly proliferating cells such 
as the skin and bowel mucosa. Most radiotherapy for 
gynaecological malignancies will tend to be directed 
towards the pelvis and thus the most common acute 
side effects would include moist desquamation of the 
skin (particularly in skin folds such as the inguinal 
region), mucositis of the genitals and diarrhoea caused 
by damage to the jejunal crypt cells. While these side 
effects are unpleasant for the patient, they are typically 
short-lived and resolve quickly after completion of the 
course of treatment. However the risk of long-term  
late damage is of greater concern, and this occurs 
from 9 months to 5 years after treatment. These long-
term side effects are typically due to damage of the 
slowly proliferating tissues such as the vascular 
endothelium. This damage usually leads to progressive 
fibrosis, arteritis which may then result in necrosis, fis-
tulae or stricture formation. The risk of such compli-
cations is approximately 5% but can be even higher in 
patients with preexisting autoimmune disorders such 
as inflammatory bowel disease. The increasing use of 
IMRT has the potential to minimise damage to normal 
tissues and consequently reduce the intensity of these 
side effects. However, all patients must be warned of the 
potential risks and consequences of their treatment.

Radiotherapy Machines
Most modern radiotherapy units utilise a Linac. This 
produces X-ray energies of 6–20 million electron volts 
(MeV), which provide several advantages over lower-
energy kilovoltage machines in the treatment of pel-
vic tumours. Mega-voltage X-rays deliver their energy 
from 1.5 cm below the skin’s surface and as a result the 
skin itself receives a relatively reduced dose. This helps 
to reduce the side effects to the skin and subcutaneous 
tissues. Multiple beams are then used to tightly con-
form the dose around a deep tumour or target struc-
ture. Older kilovoltage machines typically generate 
X-rays with 2–3 times more energy than diagnostic 
X-ray machines and consequently tend to deposit most 
of their energy at the skin’s surface. While this is unde-
sirable for treating tumours within the pelvis, it can 
be successfully employed for treating metastatic skin 
deposits where the clinician can avoid delivering a high 
dose to the underlying structures.

Brachytherapy (Greek: brachys therapeia, short 
treatment)

Brachytherapy involves the implantation or inser-
tion of radioactive sources near to or within the target 

volume. The use of specific sources that emit radiation 
mainly through beta decay (releasing electrons) limits 
the effective range of the radiation to just a few cen-
timetres with a rapid fall off of dose deeper than this. 
Consequently, this enables a higher-dose radiation to 
be delivered to a relatively small volume by selective 
boosting with brachytherapy. This increases the ability 
to kill the tumour cells, while sparing nearby tissues, 
and thus improves the chances of curative treatment.

Modern high-dose rate (HDR) brachytherapy typi-
cally comprises of an ‘after-loading’ technique. This 
is where the patient has a plastic or metal applicator 
inserted into or close to the target volume. The applicator 
is then loaded with a radioactive source (Iridium-192) 
for a designated amount of time, usually via a computer-
controlled machine that is operated by the specialist 
radiographers. Typical treatments last around 10–15 
minutes per fraction. Cervical cancer brachytherapy 
is employed directly after the completion of a course of 
external beam radiotherapy and usually involves three 
or four fractions delivered with a minimum of 6 hours 
between fractions to allow for normal tissue recovery. 
Older low- or medium-dose rate units using caesium 
sources are now almost completely obsolete in the 
United Kingdom but most clinical trials demonstrat-
ing the benefit of brachytherapy were conducted using 
these techniques. Recent retrospective studies have 
indicated that HDR brachytherapy is at least as effective 
as low or intermediate rate and may be more efficacious.

The primary use of brachytherapy in the radical 
treatment of gynaecological malignancies is in the 
treatment of cervical cancer where it plays a pivotal 
role in boosting the dose of radiation to the cervix and 
parametria to a much higher dose than is possible with 
external beam radiotherapy alone. Brachytherapy can 
also be used in the adjuvant setting, the most com-
mon use being in the treatment of early-stage endo-
metrial cancer. The PORTEC-2 study demonstrated 
that brachytherapy was not inferior to external beam 
radiotherapy in reducing the risk of local vaginal vault 
recurrence of stage 1 endometrial cancer but had 
significantly fewer side effects.

Cervical Cancer
Treatment by Stage
Stage Ia1 disease is typically diagnosed incidentally or 
treated with large loop excision of transformation zone 
(LLETZ) in younger patients who are keen to preserve 
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fertility. In those who have completed fertility, hys-
terectomy can be done. Stages Ia2 and Ib1 are treated 
with either radical hysterectomy and bilateral pelvic 
lymphadenectomy (risk of nodal metastasis is approxi-
mately 7.4%) or radical radiotherapy for those unfit for 
surgery. Selected patients may be offered a trachelec-
tomy with pelvic lymphadenectomy in an attempt to 
preserve fertility.

Stage Ib1 and small volume IIa (<4 cm in size) may 
be treated surgically with radical hysterectomy and 
lymphadenectomy or with combined external beam 
radiotherapy and brachytherapy, both treatments 
resulting in 80–90% 5-year survival rates. Post-surgical 
chemoradiotherapy is indicated in cases where there 
are involved surgical resection margins, occult stage 
IIb disease (parametrial involvement) or where posi-
tive lymph nodes are found; however, late morbidity is 
significantly increased.

Stages Ib2 to IVa (or locally advanced disease) is 
almost exclusively treated with primary radiother-
apy and now usually with concurrent chemotherapy. 
Multiple trials of concurrent platinum-based chemo-
therapy have demonstrated an overall survival benefit 
in patients with stages Ib2 to IVa disease with the risk of 
death from cervical cancer being decreased by 30–50% 
compared with radiotherapy alone with the major-
ity of benefits in stages Ib2 and II patients. The 5-year 
survival rates with radiotherapy alone are approxi-
mately 65–75% for stage IIb, 35–50% for stage IIIb and 
15–20% for stage IVa which are improved 10%, 7% and 
3%, respectively, by concurrent chemotherapy with 
weekly cisplatin. If a vesico- or recto-vaginal fistula is 
also present, then urinary diversion or defunctioning 
colostomy should be considered prior to commencing 
chemoradiotherapy.

Para-Aortic Radiotherapy
Women with known para-aortic lymph node involve-
ment have a particularly poor prognosis with 5-year 
survival rates of approximately 40%. Most clinicians 
will offer para-aortic radiotherapy, although evidence 
supporting this practice is limited. The largest study 
to date was conducted by the Gynaecologic Oncology 
Group (GOG) who enrolled 95 women with biopsy-
proven para-aortic nodal involvement and reported 
3-year survival rate of 39%. This was at the expense of 
19% of patients experiencing severe acute gastroin-
testinal toxicity and 14% experiencing late gastroin-
testinal side effects. There are no data to suggest that 

irradiating the para-aortic region prophylactically 
improves outcomes and therefore given the toxicity of 
this treatment it cannot be justified.

The Importance of Time to Completion
All women undergoing radical chemoradiotherapy 
should aim to complete all of their treatment within 56 
days as studies have shown an increased rate of disease 
progression within the pelvis if the total treatment time 
exceeds 56 days (26% vs 9%). This may be explained 
by the phenomenon of accelerated repopulation as 
described above. Some radiotherapy centres attempt 
to complete all treatment within 50 days aspiring to 
further improve pelvic control. With these regimes, 
the brachytherapy component may overlap with the 
last few fractions of external beam radiotherapy which 
can provide significant logistical challenges for cer-
tain centres. Care must also be taken to ensure that 
the patient’s haemoglobin is maintained at 120 g/l or 
above, as it is established that locoregional recurrence 
rates are higher in anaemic patients. This may be due to 
the presence of cellular hypoxia.

Radiotherapy Planning Technique
The finer detail of radiotherapy planning, especially 
IMRT planning, is beyond the scope of this book; 
however, traditional conformal field borders for 
cervical cancer are as follows:
•	 Superior border – L5/S1 interspace
•	 Inferior border – 2 cm below inferior extent of 

disease (no more superior than the lower border of 
the obturator foramen)

•	 Lateral borders – 1.5 cm outside the bony pelvis
•	 Posterior border – lower margin of S2 vertebral 

body
•	 Anterior border – through the symphysis pubis.
Acceptable dose fractionations include 40 Gy in 20 
fractions over 4 weeks, 45 Gy in 25 fractions over 5 
weeks and 50.4 Gy in 28 fractions over 5.5 weeks fol-
lowed by brachytherapy. Brachytherapy applicators are 
inserted under general or regional anaesthesia in the 
patient in the lithotomy position. The patient is cath-
eterised and the bladder emptied. An examination 
under anaesthetic is performed to assess the residual 
tumour before a uterine sound is placed to assess the 
length of the uterine cavity. A central intrauterine tube 
is then placed followed by a ring and the two applica-
tors are secured together before being packed in place. 
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The patient is then recovered from anaesthetic before 
undergoing a planning CT scan and in some centres a 
planning MR scan, which are then fused together in the 
radiotherapy planning suite (Figures 5.3 to 5.5).

Adjuvant Therapy Indications
Adjuvant radiotherapy or chemoradiotherapy may 
also be considered for women with evidence of high-
risk pathological features suggestive of a higher risk of 

recurrence. Such patients can be categorised into either 
intermediate or high risk of recurrence.

Intermediate risk patients are defined by Sedlis 
criteria:
•	 Presence of lymphovascular space invasion (LVSI) 

and deep one third cervical stromal invasion in a 
tumour of any size

•	 Presence of LVSI and middle one third stromal 
invasion in a tumour ≥2 cm

Figure 5.3 Traditional pelvic field. This demonstrates a traditional pelvic field with suggested field borders for an anterior beam 
arrangement

Figure 5.4 IMRT pelvis. This demonstrates the superior technique of IMRT allowing the dose prescribed to be tightly conformed to the 
target volume and thus sparing the organs at risk
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•	 Presence of LVSI and superficial one third stromal 
invasion in a tumour ≥5 cm

•	 Absence of LVSI but deep or middle one third 
stromal invasion in a tumour ≥4 cm.

Presence of these factors suggests a risk of recurrence 
and death of approximately 30% following surgery 
alone. Treatment is with radiotherapy alone as chemo-
radiotherapy has not been shown to improve overall 
survival and is associated with a significantly increased 
risk of haematological and gastrointestinal toxicity.

High-risk patients are defined by Peters’s criteria:
•	 Positive surgical margins
•	 Pathologically involved pelvic lymph nodes
•	 Occult parametrial involvement.
Presence of these factors suggest a risk of recurrence 
and death of approximately 40–50% following sur-
gery alone. Treatment is with chemoradiotherapy as a 
number of trials and series have demonstrated a sig-
nificantly reduced risk of relapse and of death at the 
expense of increased haematological and gastrointes-
tinal toxicity.

Quality of Life
Women treated with radiotherapy have been shown to 
have significantly lower quality of life scores than those 
treated with surgery or surgery and chemotherapy  
with the lowest scores being reported by patients  
treated with surgery followed by adjuvant radiotherapy. 

It is therefore paramount to avoid adjuvant radiother-
apy after surgery, unless adverse pathological features 
are discovered on histology. The main long-term tox-
icities experienced by these patients are pelvic pain, 
sexual dysfunction, bowel dysfunction and urinary 
incontinence. Patients under the age of 45 will almost 
all develop symptoms of ovarian failure which may be 
alleviated by the use of hormone replacement therapy. 
There are few data available as to the safety of HRT 
in cervical cancer patients but what is available sug-
gests that there is no increased risk of recurrence with  
its use.

Vagina, bowel and bladder are the major sites of 
serious late toxicity. These tend to occur within 3 years 
of completion of treatment by radiotherapy. However 
in patients treated with chemoradiotherapy approxi-
mately 50% of the bowel toxicity and 60% of the blad-
der toxicity were late effects, occurring up to 7 years 
after treatment. Interestingly stage and node positivity 
did not independently affect the probability of devel-
oping late side effects, however increasing age did.

Endometrial Cancer
The overall cure rate for endometrial cancer is as high 
as 77%, as most patients present with stage I disease 
which carries the best overall prognosis. Radiotherapy 
has a significant role in the management of endometrial 
cancer; however there are conflicting views on defining 
those patients who would benefit from adjuvant treat-
ment. Inevitably this leads to some discrepancy and 
clinical variation between individual clinicians and 
treatment guidelines. More recently there has been an 
appreciation that categorising patients based on their 
histology alone may not be the optimal way to iden-
tify those who will benefit most from adjuvant treat-
ments and a better approach may be to divide tumours 
by their genomic or molecular subtype. The Cancer 
Genome Atlas (TCGA) project classifies endometrial 
cancers into one of four major subtypes:
1. POLE ultramutated group – tended to confer a 

better prognosis than other subtypes.
2. Hypermutated/microsatellite instability group – 

this group was not associated with clinical 
outcome.

3. Microsatellite stable/copy number low group – 
clinical outcome was not linked to this group.

4. Copy number high (serous like) group – the 
survival of these patients was significantly lower 
than the other three groups.

Figure 5.5 Cervix brachytherapy. A patient with cervical  
brachytherapy applicators in situ



Chapter 5: Radiation Therapy for Gynaecological Malignancies

47

Of note the presence of low-grade endometrial cancer 
within all four of these genomic subtypes suggests that 
the natural history of low-grade tumours character-
ised solely by histology can be very different. Also the 
presence of nearly 20% of high-grade tumours within 
the serous-like group raises the obvious question as to 
whether these tumours should routinely be consid-
ered a type-1 tumour or classified with other type-2 
tumours. It is hoped that further classification may 
lead to more precise targeting of adjuvant therapy for 
endometrial cancers but until that time adjuvant treat-
ments will continue to evoke debate in multidiscipli-
nary team meetings.

A total hysterectomy with bilateral salpingo-
oopherectomy is the preferred treatment of endome-
trial cancer, the most common subtype of tumour being 
an endometrioid adenocarcinoma. Following surgical 
staging, and until genomic classification becomes vali-
dated, certain histological prognostic factors are then 
used to determine adjuvant treatment options depend-
ing on their clinical risk:

•	 Low risk – comprises of patients with grade 1 or 
2 endometrioid histology with stage 1A disease 
which remains confined to the endometrium.

•	 Intermediate risk – includes patients with grade 1 
or 2 endometrioid histology and stage 1B disease 
or cervical stromal involvement (stage II). The 
presence of LVSI can be used to further sub-
stratify patients into higher-intermediate risk.

•	 High risk – includes patients with grade 3 
endometrioid disease and all non-endometrioid 
histology; those with serous or clear cell 
carcinoma being at high risk of recurrence.

Age is also associated with an increased risk of recur-
rence and therefore reduced chance of survival. The 
best illustration of this is from the GOG protocol 33 
where 5-year survival with stage I or II endometrial 
cancer was shown to be

•	 <40 years old – 96%
•	 41 to 50 years old – 94%
•	 51 to 60 years old – 87%
•	 61 to 70 years old – 78%
•	 71 to 80 years old – 71%
•	 >80 years old – 54%.

Whether age definitely represents an independent prog-
nostic factor remains a matter of some debate given that 
women aged >65 tend to present with tumours of higher 
grade, higher stage and deeper myometrial invasion 

with correspondingly more medical comorbidities 
which may preclude more radical attempts at cure.

Treatment of Low-Risk Disease
Surgery is the recommended standard treatment for 
low-risk patients. Routine pelvic lymphadenectomy is 
not recommended in low-risk patients, as their risk of 
nodal spread is <5%. Postoperative adjuvant therapy in 
these patients is generally not warranted as their risk of 
local recurrence is less than 5%. Furthermore, a 2012 
meta-analysis of eight trials of adjuvant radiotherapy 
demonstrated an increased risk of death compared to 
observation alone (RR 2.64, 95% CI 1.05–6.66).

Treatment of Intermediate Risk Disease
Following surgical treatment, these patients are fur-
ther subdivided into those at low-intermediate risk 
and high-intermediate risk of recurrence by pathologi-
cal criteria.

The GOG definition of high-intermediate risk is 
a patient of age >70 with one risk factor, 50–69 with 
two risk factors and >18 with any of the following  
three pathological factors:
1. Deep myometrial invasion
2. Grade 2 or 3 histology
3. Presence of LVSI.
The Post-Operative Radiation Therapy in Endometrial 
Cancer (PORTEC) trials however use a different set of 
criteria focusing on two of the following three prog-
nostic factors:
1. Age >60 years
2. Stage IB disease
3. Grade 3 histology – N.B. these patients were not 

eligible for treatment within this trial.
Adjuvant radiotherapy is usually recommended for 
patients who fulfil the criteria for high-intermediate 
risk disease. Those with low-intermediate risk disease 
are better served by observation alone. This approach is 
based on the GOG trial 99 that demonstrated a statisti-
cally significant increase in treatment toxicity without 
any significant decrease in recurrence risk. The same 
GOG 99 trial did however demonstrate a reduction in 
the risk of local recurrence in the high-intermediate 
risk patient group (2% vs 9%), although there was no 
decrease in the risk of death, but the trial was not suf-
ficiently powered to evaluate this end point.

Adjuvant radiotherapy usually comprises of vaginal 
brachytherapy alone for stage IB disease and external 
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beam radiotherapy with a brachytherapy boost for 
stage II disease. Stage IB disease with grade 3 histol-
ogy are often treated with adjuvant chemotherapy fol-
lowed by radiotherapy. Vaginal brachytherapy alone is 
sufficient for most stage IB patients as demonstrated in 
the PORTEC-2 study which showed equivalent locore-
gional control rates (5% vs 3% for vaginal brachyther-
apy and pelvic RT, respectively) and 5-year disease-free 
survival (83% vs 78%) as well as overall survival (85% vs 
80%). Vaginal brachytherapy also resulted in a signifi-
cantly lower rate of significant bowel toxicity (13% vs 
54%). Adjuvant chemotherapy given during and after 
pelvic radiotherapy in women with high-risk endo-
metrial cancer provided no significant 5-year failure-
free or overall survival benefit, compared with pelvic 
radiotherapy alone, in the randomized PORTEC-3 
intergroup trial. It did, however, show a trend 
toward improved 5-year failure-free survival (FFS). 
Radiotherapy techniques are described below.

Treatment of High-Risk Disease
Patients are classified as high risk if they present with 
stage III or IV disease, or have high-grade serous or 
clear cell histology. Unfortunately, there is a lack of 
high-quality data regarding the best approach to man-
age these patients. The following recommendations 
based on cancer stage and histological cell type can 
guide management:
•	 High-grade serous carcinoma stage IA without 

myometrial invasion – observation is reasonable 
although most patients will be offered vaginal 
brachytherapy.

•	 High-grade serous carcinoma stage IA or IB – 
adjuvant chemotherapy (usually carboplatin and 
paclitaxel) followed by radiotherapy.

•	 High-grade serous carcinoma stage II – 
chemotherapy followed by radiotherapy.

•	 Clear cell cancer stages IA to II – there is limited 
data to inform the correct treatment choice. 
Significant variations in practice occur although 
most clinicians would advocate the use of 
radiotherapy in such patients.

•	 Stage III disease regardless of histology – despite 
limited data the phase 2 RTOG trial 9708 
demonstrated a very low pelvic failure rate 
of 2% in patients treated with external beam 
radiotherapy and concurrent chemotherapy with 
single agent for two cycles followed by vaginal 
brachytherapy and four cycles of combination 

chemotherapy after completion of radiotherapy. 
This can be contrasted to the 18% pelvic failure 
rate seen in GOG-122 where patients received 
chemotherapy alone. GOG-258 is awaited which 
randomised patients to chemotherapy alone vs 
chemotherapy with pelvic radiotherapy.

•	 Stages IVA and B patients have a poor prognosis 
of 25% with a 5-year survival. Limited disease in 
the pelvis can sometimes be amenable to surgical 
resection, and there are retrospective case series 
demonstrating improved outcomes with optimal 
surgical debulking regardless of histology. Due to 
the high risk of relapse, adjuvant treatments in this 
setting are not usually discussed but rather early vs 
delayed chemotherapy with decisions taken on an 
individual basis.

Radiotherapy Techniques  
in Endometrial Cancer
Typically patients will be treated with adjuvant radio-
therapy after surgery. Occasionally patients may be 
considered for primary radical radiotherapy for more 
advanced or inoperable cases, or if the patient is unfit 
for surgery. The 5-year survival rates of 70–75% for 
stage II, 50% for stage III and 25% for stage IV are typi-
cally achieved. Traditional field borders for conformal 
radiotherapy treatment are
•	 Superior border – L5/S1 interspace unless external 

or internal nodal involvement in which case it is 
the lower border of L4

•	 Inferior border – the upper ½ of the vagina 
for adjuvant treatment or 3 cm below the most 
inferior edge of palpable disease for radical 
treatment

•	 Lateral border – 2 cm outside pelvic bone sidewalls
•	 Anterior border – anterior third of symphysis pubis
•	 Posterior border – 0.5 cm posterior to the anterior 

border of S2/3 interspace.
Vaginal brachytherapy may be used as a primary adju-
vant treatment or selected cervical boost for patients 
undergoing external beam radiotherapy. Typically 
this is accomplished with HDR brachytherapy uti-
lising an Iridium-192 source. Treatment begins 3–6 
weeks after surgery and consists of 3–5 weekly frac-
tions of radiotherapy treating the upper third of 
the vagina to a depth of 0.5 cm. A vaginal cylinder 
applicator is typically used and after-loaded with the 
Iridium source.
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Typical dose fractionations are as follows:
•	 Adjuvant external beam radiotherapy – 45 to 

50.4 Gy in 25 to 28 daily fractions. Vaginal vault 
brachytherapy boost for stage II patients of  
8–10 Gy in two fractions separated by at least  
2 days prescribed to 0.5 cm from the surface  
of the applicator.

•	 Vaginal vault brachytherapy as a sole adjuvant 
treatment – 21 Gy in three weekly fractions 
prescribed to 0.5 cm from surface of the applicator.

•	 Primary radiotherapy – 45 Gy in 25 fractions 
followed by vaginal brachytherapy 12 Gy in 3 
fractions for stages I and II disease. The 50.4 Gy  
in 28 fractions followed by vaginal brachytherapy 
14 Gy in 2 fractions for stage III disease.

•	 Para-aortic radiotherapy – 45 Gy in 25 fractions.

Vaginal Cancer
Vaginal cancer is rare and only compromises approxi-
mately 3% of all neoplasms of the female genital tract. 
Eighty per cent occur in women over 60 years of age 
and are usually squamous cell cancers, although rarer 
histologies include melanoma, adenocarcinoma, sar-
coma, lymphoma and small cell tumours. However, 
the most common vaginal malignancy is secondary to 
metastatic spread from another tumour such as cervi-
cal, endometrial, vulval, ovarian, lung, kidney and rec-
tal cancers. Clear cell adenocarcinomas of the vagina 
are most commonly seen in young women exposed to 
oestrogen therapy in utero. Vaginal intraepithelial neo-
plasia is frequently treated with laser ablation although 
radiotherapy can achieve very good results albeit with 
the risk of radiation-induced menopause and vaginal 
fibrotic changes. Most cases of vaginal cancer are likely 
to be influenced by HPV infection with studies demon-
strating approximately 50% of patients being positive 
for HPV subtypes 16 and 18.

Radiotherapy is generally considered to be the 
treatment of choice as radical surgery may lead to 
impairment of bowel or bladder function. Surgery can 
be considered if there is a vesico-vaginal or recto-vagi-
nal fistula present. There are, however, no randomised 
trials to help guide the optimal treatment due to its rel-
ative rarity. Therefore most clinicians extrapolate data 
from other tumour sites including anal and cervical 
cancers, but the lack of data inevitably results in highly 
individualised treatment plans that usually depend on 
the size, location and extent of the tumour. Treatment 
can be divided into stage I tumours and stage II to IV 

tumours with radiotherapy giving overall survival  
rates of 44–77%, 34–48%, 14–42% and 0–18% for 
stages I–IV, respectively.

Stage I Tumours
Most patients with stage I tumours will be offered 
either surgical excision or radiotherapy. Radiotherapy 
may be more appropriate where tumours are large 
(greater than 2 cm) as these require extensive surgery 
with node dissections with the goal of achieving nega-
tive surgical margins.

A total radiation dose of 70–75 Gy is the standard 
recommended dose with 45–50 Gy delivered via exter-
nal beam radiotherapy and a further boost given via 
brachytherapy. The technical details of external beam 
planning especially IMRT are beyond the scope of 
this book but the radiotherapy volume should include 
the pelvic lymph nodes, vaginal tumour and whole 
vagina, paravaginal tissues and inguinal nodes if the 
tumour is in the lower half of the vaginal canal. When 
vaginal tumours involve the posterior wall, the sacral 
and para-rectal nodes are also included. Once exter-
nal beam radiotherapy is complete, the brachytherapy 
boost should commence immediately afterwards with 
tumours of <5 mm in thickness being treated with a 
vaginal applicator and those of >5 mm deep requiring 
interstitial implants. Rarely an external beam boost 
may be required if brachytherapy is not feasible of 
15–20 Gy in 8–11 daily fractions.

Stages II to IV Tumours
These cases are usually not suitable for surgery, and 
instead are offered radical radiotherapy. Given the lack 
of data to inform as to the correct treatment, most cli-
nicians would offer concurrent chemoradiotherapy 
with cisplatin ±5-FU as data extrapolated from other 
tumour sites such as cervical and anal cancer supports 
its use. There are some small retrospective case series 
demonstrating a consistently improved locoregional 
control rate than would be expected with radiotherapy 
alone. This is to be interpreted with caution however as 
most patients in these case series have stage I or lim-
ited stage II disease and the data is nonrandomised. 
Radiation volumes and doses are as described above.

Common Side Effects
Premenopausal women invariably develop a radiation-
induced menopause. Surgical oophoropexy (surgical 
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elevation of the ovaries to outside of the radiation field) 
can be successful in preserving ovarian function, but it 
may lead to a delay in commencing radiotherapy. HRT 
use may be recommended after a radiation-induced 
menopause, unless there are contraindications. The 
most common local side effects after radiotherapy are 
vaginal stenosis and dryness. The daily use of vaginal 
dilators after completion of radiotherapy will decrease 
the risk of developing stenosis, and vaginal lubricat-
ing creams or gels containing oestrogen can help with 
dryness. Women who are sexually active may need to 
use their dilators less frequently. Rarer complications 
include recto-vaginal or vesico-vaginal fistulas or vagi-
nal necrosis. In selected cases, these complications may 
be managed surgically provided local recurrence has 
been ruled out as a cause. Pelvic exenteration for such 
patients may be curative but is a major undertaking 
with significant associated morbidity and mortality 
and requires careful patient selection.

Vulval Cancer
Vulval cancer is the fourth most common gynaecologi-
cal cancer with most cases being early-stage T1 or T2 
N0 squamous cell cancers in patients with a mean age of 
70. Most medically fit patients will receive surgery fol-
lowed by adjuvant therapy if needed. Some patients will 
present late, with tumours fixed to vital structures such 
as the femoral vessels, bone or other pelvic organs and 
in these patients chemoradiotherapy may be preferred. 
Overall 5-year survival of 95% for stage I and 85% for 
stage II are expected; however, if inguinal and/or femo-
ral lymph nodes are involved survival drops to 25–41%.

Radical surgical treatment ranges from a wide local 
excision for early-stage disease to a radical vulvectomy 
for larger or multicentric lesions. The aim of surgery is 
to achieve clear surgical margins (ideally 8 mm clear-
ance in the fixed specimen). Inguino-femoral lymph 
node dissection (LND) is also recommended in cases 
of >1 mm stromal invasion and is selected depend-
ing on the size and laterality of the tumour. There is an 
increasing role for sentinel lymph node assessment in 
the management of vulval cancer.

Neoadjuvant chemoradiotherapy followed by 
surgery may be considered in patients with locally 
advanced disease involving the urethra or anus and 
primary radiotherapy with or without chemotherapy  
is a reasonable option for patients unfit to undergo 
radical surgery with weekly cisplatin 40 mg/m2 admin-
istered concurrently.

Indications for Adjuvant Treatment  
in Vulval Cancer
Node-Negative Disease
Not all patients with early-stage disease require adju-
vant therapy; however, data are lacking in early stage 
I or II disease. Adjuvant radiotherapy is indicated 
where there are involved surgical resection margins. 
There is insufficient evidence to routinely advocate 
radiotherapy in those cases with close (<8 mm) surgi-
cal resection margins; however close clinical follow-up 
in these patients is essential. Most clinicians would 
advocate adjuvant radiotherapy for tumours with a 
close resection margin of ≤8 mm. If however macro-
scopic disease is seen after wide local excision, then a 
radical local excision or vulvectomy is recommended 
to gain sufficient clearance. In cases where this is not 
possible, then radiotherapy is given with or without 
chemotherapy. This is supported by retrospective data 
demonstrating improved overall survival compared to 
no adjuvant radiotherapy (68% vs 29%). Patients with 
close or involved margins who received radiotherapy 
had similar survival compared to those who had nega-
tive margins (68% vs 66%).

Node-Positive Disease
Adjuvant radiotherapy with or without chemotherapy 
is indicated where there is one or more macroscopically 
involved lymph nodes, two or more microscopically 
involved nodes (after full surgical lymphadenec-
tomy) or evidence of extracapsular spread. The deci-
sion between radiotherapy and chemoradiotherapy 
depends on the health of the patient and risk factors 
such as multiple or pelvic nodal involvement. This 
approach is supported by retrospective data dem-
onstrating an improved progression-free survival 
of 40% vs 26% in node-positive patients who under-
went adjuvant treatment. The results of the GROINS-
V-II trial are currently awaited to indicate the safety 
and efficacy of sentinel node biopsy with adjuvant  
radiotherapy.

Radiotherapy Technique in Vulval Cancer
The finer details of planning radiotherapy especially 
with IMRT are beyond the scope of this book. In 
selected cases, radiotherapy can be given to the vulva 
alone. This is traditionally delivered to the patient in 
lithotomy position.
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When groin node irradiation is indicated, the target 
volume includes the remaining vulva, inguino-femoral 
nodes and the pelvic nodes. This is traditionally admin-
istered via anterior–posterior opposed fields with the 
following field borders:
•	 Superior border – above acetabulum to cover 

external and internal iliac nodes
•	 Inferior border – 2 cm inferior to vulval marker
•	 Lateral border – 1.5 cm outside the bony pelvis to 

cover the femoral heads.
The use of IMRT is especially advantageous in this situ-
ation as it minimises the morbidity associated with the 
traditional field which delivers significant doses to the 
femoral head and neck, small bowel, rectum and blad-
der. IMRT especially limits the haematological toxicity 
of irradiating large volumes of bone marrow and may 
therefore increase the patient’s concordance with con-
current chemotherapy.

Prescribed doses include
•	 Adjuvant treatment to vulva alone – 45 Gy in 25 

fractions
•	 Adjuvant treatment to vulva alone, residual 

microscopic disease present – 45 Gy in 25 
fractions with boost 15 Gy in 8 fractions

•	 Adjuvant treatment to vulva and nodes – 45–50.4 Gy  
in 25–28 fractions with boost to involved nodal areas 
15 Gy in 8 fractions.

•	 Primary treatment to tumour and nodes –  
45–50.4 Gy in 25–28 fractions with boost to 
primary tumour and nodes of 15–20 Gy  
in 8–11 fractions.

Common Side Effects of Vulval  
and Groin Irradiation
Vulval skin is thin and fragile leading to frequent, and 
sometimes severe, acute skin reactions. Topical hydro-
cortisone cream can be useful in early reactions, but 
once moist desquamation occurs additional specialist 
measures may be required, including adequate analge-
sia. Urinary frequency, dysuria and proctitis are com-
mon side effects and are treated medically. Late effects 
such as vulval fibrosis and atrophy can occur and are 
typically treated with vaginal gels. Significant lym-
phoedema affects up to 30% of patients treated with 
radiotherapy and surgery. Rare late effects include ure-
thral stenosis or necrosis of the femoral heads.

Palliative Radiotherapy
Palliative radiotherapy is always considered for 
patients unfit for radical treatments either as a primary 
treatment or after a recurrence. Symptomatic relief 
is usually obtained after short intensive radiotherapy 
treatments and typical doses include
•	 20 Gy in 5 fractions
•	 30 Gy in 10 fractions
•	 8 Gy single fraction (for example haemostasis).
Generally the higher the total dose, the more durable 
the regression of the tumour. However, higher doses 
result in greater side effects and the patient will have 
to attend the radiotherapy department on multiple 
occasions. Thus there is a balance to be struck for each 
individual patient between risks, benefits and the 
opportunity cost of treatment.

More recent developments in radiotherapy have 
been in Stereotactic Body Radiotherapy (SBRT). Other 
terms are Stereotactic Ablative Radiotherapy (SABR) 
or Cyberknife, all of which essentially mean that large 
doses of radiation are directed very precisely at a 
tumour and delivered in small numbers of fractions. 
Such advances have the potential to treat oligometa-
static (≤3 metastasis) disease at multiple sites through-
out the body even in previously difficult-to-treat areas 
such as the liver or brain. Some centres are currently 
commissioned to gain experience in this new radio-
therapy technique with the hope that it will be more 
widely available in the future.

Further Reading
Barnes EA, Thomas G. Integrating radiation into the 

management of vulvar cancer. Semin Radiat Oncol.
2006; 16(3): 168–76.

Churn M, Jones B. Primary radiotherapy for carcinoma of 
the endometrium using external beam radiotherapy 
and single line source brachytherapy. Clin Oncol  
(R Coll Radiol). 1999; 11(4): 255–62.

Chyle V, Zagars GK, Wheeler JA, Wharton JT, Delclos L. 
Definitive radiotherapy for carcinoma of the vagina: 
outcome and prognostic factors. Int J Radiat Oncol 
Biol Phys. 1996; 35(5): 891–905.

Green J, Kirwan J, Tierney J, et al. Concomitant 
chemotherapy and radiation therapy for cancer of the 
uterine cervix. Cochrane Database Syst Rev. 2005; (3): 
CD002225.

Shrivastava SK, Mahantshetty U, Narayan K. Principles of 
radiation therapy in low-resource and well-developed 
settings, with particular reference to cervical cancer. 
Int J Gynaecol Obstet. 2015; 131(Suppl 2): S153–8.



52

Chapter

6
Systemic Therapy in Gynaecological Cancers

Benjamin Masters and Anjana Anand

Introduction
The role, availability and efficacy of systemic thera-
pies in the treatment of cancer is continually evolving. 
A broad range of systemic treatments are known to 
be effective in treating gynaecological cancers. These 
include cytotoxic chemotherapy, biological agents and 
hormonal therapies. These treatments are used in dif-
ferent clinical settings: neoadjuvant, adjuvant and in 
the palliative setting.

This chapter outlines how these therapies exert 
their cytotoxic effects, how they are administered 
and their associated side effects. It also discusses how 
to decide which treatments are most appropriate for 
individual patients and when they should be given in 
relation to surgery. We also discuss the importance of 
clinical trials and how the response of novel therapies 
is compared to current treatments.

Cytotoxic Chemotherapy
Basic Principles
Chemotherapy drugs are designed to target rapidly 
dividing cells by interfering with normal DNA replica-
tion. Cancer cells generally have a rapid cell turnover 
and therefore constantly need to accurately replicate 
their DNA prior to each cell division. This renders 
them more sensitive to chemotherapy agents than the 
slower dividing cells of the body. However, rapid cellu-
lar division also occurs in populations of normal cells 
within the body such as those of the bone marrow, gut 
mucosa and hair follicles. These cells are therefore sen-
sitive to DNA damage from chemotherapy drugs and 
this leads to unwanted side effects.

The majority of chemotherapy agents are admin-
istered intravenously on a dedicated cancer chemo-
therapy day unit. Some chemotherapy agents such as 
etoposide are active and available as oral formulations, 
and although normally administered intravenously, 
bleomycin can be given by intramuscular injection. 

Specifically trained chemotherapy nurses adminis-
ter the drugs, and patients can spend as short as a few 
hours to almost the whole day on the unit. This depends 
on the requirement of premedication to prevent side 
effects, the rate of administration of the drug and pre-
and post-administration monitoring. Each treatment 
is generally referred to as a ‘cycle’ of treatment and most 
are given every 3 to 4 weeks. This cycle length allows 
time for the recovery of normal cells, in particular the 
patient’s bone marrow prior to further treatment. Every 
patient is reviewed prior to each cycle of chemotherapy 
to assess their response to treatment and to identify any 
potential side effects they may have developed.

General Toxicities of Chemotherapy
Most chemotherapy agents cause fatigue, malaise and 
nausea. Some side effects can be life threatening (in 
particular neutropenic sepsis and pancytopenia) and 
therefore not all patients are suitable for chemother-
apy. Deciding which patients may not be fit enough 
for chemotherapy can be complex. The severity of 
drug-induced adverse effects can be graded using the 
Common Toxicity Criteria (CTC), a measure devel-
oped by the National Cancer Institute. This is a clearly 
defined scale used to assess the severity of side effects 
caused by all systemic treatments. It is particularly use-
ful in clinical trials when comparing toxicity profiles of 
existing drugs with novel therapeutic agents. Adverse 
effects are graded from 0 to 5:
•	 0 – no effect
•	 1 – mild
•	 2 – moderate
•	 3 – severe
•	 4 – life-threatening
•	 5 – causes death.
Supportive medications such as antiemetics, prophy-
lactic antibiotics, short courses of steroids and also use 
of granulocyte colony-stimulating factor (GCSF) can 
be very effective in reducing some of these side effects. 
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However, despite supportive medications patients may 
continue to develop severe side effects and these 
patients may require a dose reduction, delay in their 
treatment, omission or change of chemotherapy drug.

Specific Chemotherapy Agents
Platinum Agents – Carboplatin  
and Cisplatin
Mode of Action
Platinum agents exert their cytotoxic effect by form-
ing DNA adducts. These are molecules that insert into 
replicating DNA strands in place of normal nucleoside 
bases. This leads to errors in DNA replication and thus 
results in programmed cell death. In some situations, 
cisplatin may be used concurrently with radiotherapy 
as a radiosensitiser. The DNA damage caused by the 
combination of these two treatment modalities known 
as chemoradiotherapy has been shown to be more 
effective than radiotherapy alone in treating some can-
cers such as cervical, vulva and vaginal cancers.

Administration
Both carboplatin and cisplatin are given intravenously. 
Cisplatin, like most other chemotherapy agents, is 
dosed according to the patient’s body surface area 
(BSA), which depends on the patient’s height and 
weight. Carboplatin is different than other chemother-
apy agents as its dose is calculated using the Calvert’s 
formula. This is a simple formula based on a patient’s 
glomerular filtration rate (GFR) and the target carbo-
platin area under the plasma concentration versus time 
curve (AUC). Both drugs are usually administered 
every 3 weeks, but cisplatin is given weekly (at a lower 
dose) when used concurrently with radiotherapy. Both 
are renally excreted and therefore dose modification is 
often not needed if liver function is impaired.

Important Adverse Effects
Cisplatin is highly emetogenic and can also cause 
nephrotoxicity, ototoxicity (high tone hearing loss) and 

peripheral neuropathy. Due to the nephrotoxic effect of 
cisplatin, patients require pre-hydration prior to treat-
ment and spend most of the day on the chemotherapy 
unit. Carboplatin generally has a milder side-effect 
profile than cisplatin but often causes greater myelo-
suppression, particularly anaemia and thrombocyto-
penia. Pre-hydration is not required for carboplatin 
and therefore treatment time is much shorter. Neither 
platinum drug causes hair loss. Allergic reactions to 
carboplatin occur more frequently when patients have 
received multiple courses of carboplatin treatment and 
usually patients are successfully switched to cisplatin to 
complete the course of chemotherapy.

Therapeutic Uses
For epithelial ovarian, fallopian tube and primary peri-
toneal cancers, carboplatin is used in combination with 
paclitaxel or as a single agent, in the adjuvant and neoad-
juvant setting. It is also used in combination or as mono-
therapy for recurrent platinum-sensitive disease. Its 
further use in gynaecological cancers includes treatment 
of uterine cancers in the adjuvant and metastatic setting 
either as a single agent or in combination with paclitaxel.

Cisplatin is used in combination with bleomycin 
and etoposide as part of BEP (bleomycin, etoposide 
and cisplatin) chemotherapy to treat germ cell tumours 
of the ovary. Cisplatin is given weekly concurrently 
with radiotherapy for the treatment of cervical, vaginal 
and vulval cancers. Carboplatin, paclitaxel and bevaci-
zumab is used to treat metastatic cervical cancer.

Anti-microtubule Agents (Taxanes) – 
Paclitaxel and Docetaxel
Mode of Action
Microtubules are required for the normal action of the 
mitotic spindle, which is required for the separation 
of the paired chromosomes during cell division. For 
separation to occur, the microtubule structure must 
undergo polymerisation followed by depolymerisation. 
Both paclitaxel and docetaxel promote microtubule 
assembly and then stabilise the microtubule structure, 
preventing it from undergoing depolymerisation. This 
prevents chromosome separation and the cell is unable 
to divide and will undergo programmed cell death.

Administration
Both medications are given intravenously and dosed 
according to BSA. Docetaxel is given every three 

TIPS
Supportive medications are used to manage side effects. A 
change or adjustment in the treatment may be needed if 
severe side effects persist.
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weeks, whereas paclitaxel can be given either weekly 
or every 3 weeks.

Adverse Effects
Both agents are administered with high-dose steroids 
and antihistamines to prevent hypersensitivity reac-
tions. Although desensitisation programmes have 
been shown to be successful in some patients, they 
are time-consuming and may lead to treatment delay. 
Both agents can cause hair loss, arthralgia and myal-
gia. Docetaxel tends to cause more myelosuppression 
than paclitaxel, whereas paclitaxel tends to cause more 
peripheral neurotoxicity. This effect is thought to be 
due to its effect on β-tubulin, a neuro-transport protein 
found in peripheral nerves. Although the neuropathy 
can be temporary and improves following treatment 
completion, many patients can develop long-term loss 
of sensation in their fingers and toes.

Therapeutic Uses
Paclitaxel is frequently used in combination with car-
boplatin in the treatment of epithelial ovarian, fallopian 
tube and primary peritoneal cancers. Paclitaxel alone 
(monotherapy) is used in platinum-refractory disease 
and also has activity in uterine cancers. Docetaxel is 
used in combination with gemcitabine in metastatic 
leiomyosarcomas.

Anthracyclines – Doxorubicin (Adriamycin) 
and Pegylated Liposomal Doxorubicin
Mode of Action
Anthracyclines have multiple mechanisms of cyto-
toxic activity. They intercalate into the DNA structure, 
which inhibits DNA, RNA and protein synthesis. They 
also inhibit the topoisomerase II enzyme (see topoiso-
merase inhibitors) by stabilising the topoisomerase 
II complex preventing uncoiling and repair of super-
coiled DNA, which prevents the DNA from being rep-
licated. They can also induce free radical production 
causing further DNA damage. Pegylated liposomal 
doxorubicin (PLD) is encapsulated doxorubicin in 
polyethylene-coated liposomes. This converts the drug 
into a slow-release preparation, which alters its activity 
and side-effect profile.

Administration
Both doxorubicin and PLD are given intravenously 
and dosed according to BSA. Doxorubicin is generally 

given three weekly whereas PLD is given every 4 weeks 
for a total of six cycles.

Adverse Effects
Doxorubicin is cardiotoxic. Cardiotoxicity is dose-
dependent and lifetime dose is generally aimed to be 
less than 450 mg/m2. In patients with cardiac disease 
or previous mediastinal radiotherapy, a lower maxi-
mum lifetime dose is advised. Doxorubicin tends to 
cause more myelosuppression, nausea and hair loss 
than PLD. It is also a vesicant, which means that it can 
cause tissue inflammation, blistering and necrosis if 
it extravasates (leaks from the vein into surrounding 
tissues). Although PLD is less cardiotoxic and causes 
less alopecia, it can cause painful inflammation of the 
skin in the hands and feet (palmoplantar erythrodyses-
thesia), generalised oral mucositis, and rarely a severe 
painful rash related to pressure areas.

Therapeutic Uses
PLD is an important treatment option in platinum-
resistant epithelial ovarian, fallopian tube and primary 
peritoneal cancers. It can be used in combination with 
carboplatin or given as monotherapy, and is currently 
being investigated in a trial in combination with a 
PD-L1 inhibitor. Doxorubicin is mainly used as a sin-
gle agent in relapsed uterine cancers and in metastatic 
leiomyosarcoma of the uterus.

Topoisomerase Inhibitors – Topotecan 
and Etoposide
Mode of Action
For cells to undergo replication, supercoiled DNA 
must be unwound to allow formation of two com-
plimentary strands. Topoisomerase enzymes facili-
tate this process by creating and then repairing small 
breaks in the supercoiled DNA strand to allow DNA 
replication. Topoisomerase I is only able to bind to 
a single DNA strand whereas topoisomerase II can 
bind to both. Topotecan inhibits the action of topo-
isomerase I by binding to the topoisomerase enzyme 
complex after it has cleaved the DNA thus preventing 
repair of the broken DNA strand. Similarly etoposide 
forms a complex between topoisomerase II and the 
DNA strand, which also prevents repair of the DNA 
strand. These unrepaired breaks cause DNA fragmen-
tation and prevent further DNA replication leading to  
cell death.
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Administration
Topotecan is given intravenously once daily over five 
consecutive days in three weekly cycles. It is also given 
as a weekly regimen, which is less toxic and better tol-
erated. Etoposide can be given orally or intravenously 
and dosing depends on the route of administration and 
the indication. Both are dosed according to BSA.

Adverse Effects
Both drugs can cause myelosuppression, alopecia, 
diarrhoea and liver toxicity. Rarely etoposide can cause 
myocardial infarction, cardiac arrhythmias and acute 
leukaemia.

Therapeutic Uses
Etoposide is used as part of the BEP combination 
regime in the treatment of ovarian germ cell tumours. 
It can also be given orally for relapsed epithelial ovar-
ian, fallopian tube and primary peritoneal cancers, 
however response rates can be variable as the bioavail-
ability is different in different patients.

Anti-metabolites – Gemcitabine
Mode of Action
Gemcitabine is a nucleoside analogue which can pre-
vent DNA synthesis by two mechanisms. It mimics 
the nucleotide base cytosine and is incorporated into 
newly forming DNA strands in the place of cytosine. 
Once incorporated into the DNA, it prevents further 
DNA replication leading to cell death. It also inhibits 
ribonucleotide reductase, which synthesises deoxynu-
cleosides for DNA replication, therefore also prevent-
ing DNA replication.

Administration
Gemcitabine is given intravenously on days 1 and 8 of 
each three-week cycle and is dosed according to BSA.

Adverse Effects
The most significant side effect of gemcitabine is mye-
losuppression, predominantly affecting the produc-
tion of platelets and granulocytes. This is particularly 
evident when given in combination with platinum 
agents. Hepatotoxicity is also relatively common.

Therapeutic Uses
Gemcitabine is used in combination with carboplatin 
in the treatment of relapsed epithelial ovarian, fal-
lopian tube and primary peritoneal cancers. It is also 

used in combination with docetaxel in the treatment of 
metastatic leiomyosarcoma.

Antitumour Antibiotics – Bleomycin
Mode of Action
Bleomycin forms an activated bleomycin complex in 
the presence of metal ions and oxygen. The bleomy-
cin complex interacts with DNA molecules forming 
free radicals, which damage the DNA strand causing 
single-strand breaks. It also interacts with RNA mol-
ecules, forming free radicals, which cause RNA strand 
breaks preventing cellular protein synthesis.

Administration
Bleomycin is most commonly given intravenously but 
can also be given intramuscularly. It is dosed according 
to BSA in units (rather than in milligrams).

Adverse Effects
The most significant side effect of bleomycin is pulmo-
nary toxicity. Bleomycin pneumonitis is dose- and age-
related, with smokers and patients on oxygen therapy 
most at risk. Other common side effects include skin 
and nail changes.

Therapeutic Uses
Bleomycin is used as part of the BEP combination 
regime for the treatment of ovarian germ cell tumours.

Biological Agents
Basic Principles
Cancer research is continually identifying novel mech-
anisms by which cancers can be targeted to prevent 
their growth and spread. Tumour angiogenesis and 
DNA repair are two mechanisms that have been shown 
to be effective in preventing cancer growth in some 
gynaecological cancers.

Angiogenesis Inhibitors – Bevacizumab
Mode of Action
Cancer cells require a blood supply to maintain rapid 
cellular growth. Vascular endothelial growth factor 
(VEGF) is a molecule, which is involved in initiating 
new blood vessel formation. VEGF is overexpressed 
in many tumours including those of gynaecologi-
cal origin. Bevacizumab is a monoclonal antibody 
that directly binds to the VEGF molecule and acts to 
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prevent it binding with the VEGF receptor and there-
fore inhibiting VEGF-induced angiogenesis.

Administration
Bevacizumab is given intravenously and dosed accord-
ing to body weight. It is administered at three weekly 
intervals.

Adverse Effects
Bevacizumab increases the risk of hypertension, arte-
rial and venous thromboembolic events, haemorrhage, 
gastrointestinal perforation, fistulae formation and 
also delays wound healing. Due to these effects beva-
cizumab should be avoided 28 days before and after 
surgery, and not re-commenced until the wound has 
fully healed. It can also affect the kidneys causing pro-
teinuria and nephrotic syndrome.

Therapeutic Uses
It is used as maintenance treatment following first-line 
combination chemotherapy for high-risk epithelial 
ovarian, fallopian tube and primary peritoneal cancers 
including stages 3 and 4 disease with macroscopic resid-
ual disease of >1 cm after debulking surgery. It is also 
used in the first-line treatment of metastatic cervical 
cancer in combination with carboplatin and paclitaxel.

PARP Inhibitors – Olaparib and Niraparib
Mode of Action
Olaparib is a poly(ADP-ribose) polymerase 1 (PARP1) 
inhibitor and niraparib inhibits PARP1 and 2. BRCA 
and PARP are proteins that are required for DNA repair. 
Patients with BRCA mutations have defective BRCA pro-
teins and therefore depend on other DNA repair proteins 
such as PARP to repair damaged DNA. These patients 
are at increased risk of having incorrectly repaired DNA 
leading to DNA mutations, which increases their risk of 
developing certain cancers. Some cancer cells (particu-
larly in patients with BRCA mutations) also have defec-
tive BRCA proteins. These cells therefore rely on other 
DNA repair proteins such as PARP1 and 2 to repair their 
DNA following damage from cytotoxic chemotherapy. 
Olaparib and niraparib are able to inhibit these PARP 
proteins, preventing the cancer cell from repairing its 
DNA, which leads to cell death.

Administration
Olaparib is given orally at a dose of 400 mg twice a 
day as maintenance therapy after platinum-based 

chemotherapy. Niraparib is also given orally 300 mg 
once daily.

Adverse Effects
Olaparib can cause diarrhoea and bone marrow sup-
pression. Cases of myelodysplastic syndrome, acute 
myeloid leukaemia and pneumonitis have also been 
reported, and although relatively rare they can be fatal. 
Niraparib also causes myelosuppression in particular 
thrombocytopenia and anaemia.

Therapeutic Uses
Olaparib is used as a maintenance treatment for 
relapsed, platinum-sensitive, BRCA mutation-positive 
epithelial ovarian, fallopian tube and primary perito-
neal cancer after response to second line or subsequent 
platinum-based chemotherapy.

Niraparib has shown improvement in progression-
free survival (PFS) regardless of BRCA mutation status 
in patients with platinum-sensitive, recurrent epithelial 
ovarian cancer. NICE guidance and recommendations 
for usage of this drug are currently in development and 
are due to be published in March 2018.

Hormonal Therapies
Basic Principles
Some types of cancer express hormone receptors (oes-
trogen and progesterone receptors). These can act as 
growth factors in the presence of the hormone acti-
vating the hormone receptor resulting in cancer cell 
growth and multiplication. By reducing the hormone 
circulating in the body or by blocking the receptor, 
cancer growth can be prevented. In premenopau-
sal women the main site of oestrogen synthesis is the 
ovary, whereas in postmenopausal women oestrogen 
synthesis occurs in the adipose tissue through the 
action of the enzyme aromatase.

Oestrogen Receptor Modulators – Tamoxifen
Mode of Action
Tamoxifen binds to oestrogen receptors, which alters 
(modulates) the shape of the receptor preventing 
oestradiol from binding to it. This prevents the activa-
tion of oestrogen-dependent genes, thus preventing 
oestrogen-dependent cell growth.

Dosing
Tamoxifen is given orally at a daily dose of 20 mg.
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Adverse Effects
Common adverse effects include hot flushes, vaginal 
discharge and irregular vaginal bleeding. Tamoxifen 
increases the risk of venous thromboembolic disease. 
It is also associated with an increased risk of endo-
metrial pathology, including a small increased risk of 
endometrial cancer.

Therapeutic Uses
Tamoxifen is generally limited to use in asymptomatic 
patients with low volume, relapsed epithelial ovarian, 
fallopian tube and primary peritoneal cancers.

Aromatase Inhibitors – Anastrazole  
and Letrozole
Mode of Action
Anastrazole and letrozole are non-steroidal competi-
tive inhibitors of aromatase. By inhibiting the action 
of the P450 aromatase enzyme in adipose tissue circu-
lating levels of oestrogen are reduced, which prevents 
oestrogen-dependent cancer growth.

Administration
Anastrazole is given orally at a dose of 1 mg per day 
and letrozole is also taken orally at 2.5 mg once per day.

Adverse Effects
Aromatase inhibitors can cause fatigue, arthralgia 
and reduced bone mineral density. They should only 
be given in premenopausal women after suppression 
of ovarian function, as low serum levels of oestrogen 
leads to activation of the hypothalamic–pituitary–
gonadal axis leading to gonadal stimulation.

Therapeutic Uses
Aromatase inhibitors can be used in recurrent oes-
trogen receptor-positive epithelial ovarian, fallopian 
tube and primary peritoneal cancers with low volume, 
asymptomatic disease.

Progestogens – Medroxyprogesterone 
Acetate and Megestrol Acetate
Mode of Action
Progestogens act systemically on the hypothalamic–
pituitary–gonadal axis, leading to inhibition of gon-
adotrophin production, which leads to a reduction in 
circulating levels of oestrogen in premenopausal women. 

They also inhibit oestrogen-mediated cell proliferation, 
as progesterone can inhibit oestrogen receptor gene 
expression and increase oestrogen receptor degradation.

Administration
Medroxyprogesterone acetate is usually given orally at 
a dose of 200 mg once a day. Megestrol acetate is given 
orally at a dose of 160 mg per day.

Adverse Effects
Common side effects include weight gain, hot 
flushes, peripheral oedema, irregular menstrua-
tion and deranged liver function. Long-term use can 
cause Cushing’s syndrome or a Cushing’s type effect 
on the body and can reduce bone mineral density. 
Progestogens can also increase the risk of thrombo-
embolic events including venous thromboembolism, 
myocardial infarction and stroke.

Therapeutic Uses
Progestogens are used in the treatment of metastatic 
endometrial cancers where response rates of up to 30% 
are seen.

Planning Systemic Therapy
A diagnosis of cancer should always be confirmed on 
histology before commencing chemotherapy. This 
can be obtained at the time of definitive surgery or by 
biopsy depending on the clinical circumstances. The 
histology report provides important information about 
the origin of the cancer, its natural history and will  
therefore guide the clinician to decide which drugs can 
be used to treat each particular tumour type. Imaging is 
frequently helpful in determining the likely stage of the 
cancer at the time of diagnosis (early/localised versus 
advanced/metastatic) and in deciding on the treatment 
intent (curative or palliative). Other factors to consider 
before embarking on chemotherapy are the patient’s 
age, performance status (PS), comorbidities, sever-
ity of symptoms and nutritional state. When deciding 
on specific chemotherapy regimens, it is essential to 
set realistic treatment goals. These tend to be the aim 
of cure, for disease control or to alleviate symptoms. 
These goals will influence the choice of chemotherapy 
agents and the intensity of treatment.

Single Agent versus Combination 
Chemotherapy
Combination chemotherapy is generally used in the 
neoadjuvant or adjuvant setting where the ultimate goal 
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of treatment is to cure the cancer. Drugs used in com-
bination regimens have independent activity against a 
specific tumour type, varied modes of action and dif-
ferent dose-limiting toxicities. An excellent example of 
combination chemotherapy is BEP chemotherapy used 
in the treatment of ovarian germ cell tumours. All three 
drugs are active against germ cell tumours as mono-
therapies. They all also have slightly different cyto-
toxic effects; as bleomycin causes free radical-induced 
DNA damage, etoposide inhibits the topoisomerase II 
enzyme and cisplatin forms DNA adducts. The toxicity 
profiles of each drug are very different. Bleomycin can 
cause pulmonary toxicity but is not usually myelosup-
pressive. Cisplatin is nephrotoxic but not myelosup-
pressive, whereas etoposide is very myelosuppressive 
but does not affect the lungs or kidneys. As there are 
no overlapping toxicities, the full dose of each drug can 
be given and this regime is very successful in the treat-
ment of germ cell tumours, with cure rates of over 90%.

Single-agent chemotherapy usually forms the basis 
of palliative chemotherapy. These drugs are used inter-
mittently to palliate symptoms and to achieve some 
degree of disease control. An example of this is carbo-
platin, doxorubicin and paclitaxel chemotherapy, 
which can be used as single agents for treatment 
of recurrent metastatic endometrial cancers with 
response rates of over 20% with manageable toxicities.

Assessment of Response
After systemic therapy is administered, it is impor-
tant that the response is assessed, so that continuing 
management can be planned. This can be evaluated in 
a variety of domains, including clinical, biochemical  
(via tumour markers) and radiological assessment.

Clinical Assessment
Tumours can cause local symptoms such as pain or 
ascites. Resolution of these symptoms may reflect 
reduction in the size or activity of the tumour.

Tumour Markers
Some tumours release specific molecules which can be 
measured serologically. Reductions in circulating lev-
els of these molecules suggest a reduction in the size 
and activity of the tumour. This is particularly useful in 
ovarian cancer, as CA 125 can be measured.

Radiological Assessment
The most reliable measurement of tumour burden is 
through radiological assessment. Most patients will 

have baseline scans prior to commencing systemic 
treatment. A further scan is usually carried out follow-
ing a course of treatment or at set intervals.

Standardising the Assessment of Tumour Response
The assessment of change in tumour burden is essen-
tial in evaluating the cytotoxic effect of novel systemic 
therapies. However, the change in tumour size needs to 
be standardised so that response to specific treatments 
can be compared within and across separate trials. 
The World Health Organisation (WHO) criteria were 
used for assessing tumour response, but this has now 
been superseded by the Response Evaluation Criteria 
in Solid Tumours (RECIST) criteria which is now the 
internationally recognised method of assessing tumour 
response. Tumour burden is separated into measurable 
and non-measurable disease. Non-measurable disease 
includes lymphangitis, pleural effusions and ascites. 
The RECIST criteria has superseded the WHO crite-
ria for several reasons. First it simplifies measurements 
of lesions into unidimensional measurements rather 
than bi-dimensional. It also incorporates lymph node 
involvement and does not classify an isolated increase 
in a single lesion as disease progression. Table 6.1 sum-
marises the WHO and the RECIST 1.1 criteria for 
tumour response. It also includes specific guidelines 
for CA 125 progression in ovarian cancer developed by 
the Gynaecologic Cancer Intergroup.

Patient-Centred Care
No two cancer patients are exactly identical. Clinical 
trials help identify which treatments can be the most 
effective when treating younger patients with fewer 
comorbidities, but they are often not representative of 
patients attending oncology clinics. Frail patients have 
been found to gain less benefit and develop greater tox-
icity from more intensive treatments. Knowing which 
treatments are right for each patient is not always an 
easy decision. The PS score can be used to help identify 
patients who may be able to tolerate and benefit from 
more intensive treatments. It can also help to identify 
patients where intensive treatments may cause more 
harm than benefit. This is particularly important in 
patients with advanced, incurable disease in whom 
quality of life is one of the most important factors in 
deciding on systemic treatment.

Performance Status
PS is an estimate of the patient’s ability to perform 
activities of daily living (ADLs) without the help of 
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others. ADLs include getting dressed, washing and eat-
ing as well as more complex activities including being 
able to continue with their job if they are employed. 
PS is one of the most important factors when deciding 
the most appropriate cancer management for individ-
ual patients. It has a role in both predicting a patient’s 
prognosis and determining the best treatment for 
that patient. The most widely used scale is the Eastern 
Cooperative Oncology Group (ECOG) scale, also 
known as the Zubrod scale. The ECOG scale ranges 
from 0 (fully functional, asymptomatic patient) to 4 
(bedridden, fully dependent patient). These are sum-
marised in the Appendix.

Cytotoxic chemotherapy, in particular, has been 
associated with lower response rates, higher rates of 
toxic effects and shorter survival in patients with a poor 
PS. Many clinical trials are restricted to fitter patients 
such as those with PS of 0 to 1. Consequently, there is 
limited evidence available for treatment effects in frail 
patients. A patient’s PS will also change over time and 
will decline as the cancer progresses due to the spread 
of the cancer and the cumulative effect of treatments. 
Chemotherapy is generally considered in patients 
with a PS of 0 to 1 and should usually be avoided in 
patients with a PS of 3 to 4. However, less toxic and 

less intensive treatments such as hormone therapies 
can be considered in all patients. However, there will 
be some patients who initially present with a poor PS 
due to a combination of rapid progression of the cancer 
and a delay in presentation. This frequently occurs in 
patients with ovarian and small cell cancers. Despite 
presenting with a low PS, cytotoxic platinum-based 
chemotherapy is often administered as these cancers 
are generally platinum-sensitive and in many of these 
patients, chemotherapy can dramatically improve 
symptoms, PS and quality of life.

Quality of Life
Quality of life is a widely used term that conveys an 
overall sense of well-being that encompasses aspects 
of happiness and satisfaction with life in general. It is 
one of the most important factors when considering 
systemic treatment in patients with incurable disease. 
In patients with advanced incurable cancer, treatment 
should aim to improve quality of life by palliating trou-
blesome symptoms and prolong life if possible. Quality 
of life is also becoming increasingly important for 
patients with potentially curable cancer. Treatments 
are becoming increasingly effective and therefore more 

Table 6.1 Summary of the WHO and RECIST 1.1 response criterias

WHO RECIST 1.1
Method Bidimensional measurements (sum 

of the two longest diameters in 
perpendicular dimensions)

Unidimensional measurements (longest diameter of lesions and 
shortest axis of lymph nodes)

Classification of lesions Measurable and non-measurable Measurable (lesions ≥10 mm in longest diameter, lymph nodes 
≥15 mm in short axis) and non-measurable

Lesions included All lesions (lymph nodes not included) Target lesions: maximum of 5 lesions (2/organ) and all pathological 
lymph nodes
Non-target lesions: all other lesions and borderline lymph nodes 
(≥10 mm to <15 mm)

Objective response

Complete response (CR) Disappearance of all known lesions; 
confirmed at 4 weeks

Disappearance of all known lesions and all lymph nodes <10 mm

Partial response (PR) ≥50% decrease in size; confirmed at  
4 weeks

≥30% decrease in sum of diameters of target lesions

Reduction in CA 125 level by ≥50%; confirmed at 4 weeks

Stable disease (SD) Neither PR or PD criteria met

Progressive disease (PD) ≥25% increase, no CR, PR or SD 
documented before increased disease, 
new lesion(s) or ≥25% increase in  
1 lesion

≥20% increase baseline sum of measurements (must be >5 mm) 
or new lesion(s)

Rise in CA 125 to ≥2× UNL (upper normal limit)a or rise in CA 125 to 
≥2× nadir value; confirmed at 4 weeksb

aPatients with elevated CA 125 pretreatment and normalisation of CA 125 following first-line treatment.
bPatients with elevated CA 125 pretreatment, which never normalises following first line treatment.
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patients are cured with many more experiencing longer 
remission periods. Consequently the long-term effects 
of their treatments need to be considered. For exam-
ple, an uncommon side effect of paclitaxel is chronic, 
disabling neuropathic pain. Although the importance 
of curing the cancer greatly outweighs the concerns 
of long-term adverse effects, long-term effects are 
becoming more prevalent and should be considered 
when planning treatment and ongoing care.

Measuring the impact of individual treatments on 
a patient’s quality of life can be difficult. Health Related 
Quality of Life (HRQoL) is a measure of the individu-
al’s physical and mental well-being. Nowadays, quality 
of life is assessed as an integral part of clinical trials and 
several tools have been developed to measure quality 
of life. They are usually generic questionnaires such as 
SF-36 (Short Form with 36 questions) and FACT scale 
(Functional Assessment of Cancer Therapy). These 
questionnaires are simple and can be completed eas-
ily within minutes. They have a scoring system and the 
results can be quantified. Disease-specific measures 
of HRQoL have also been developed. The European 
Organisation for Research and Treatment of Cancer 
(EORTC) has developed a generic cancer-related ques-
tionnaire called EORTC QLQ-30 and also gynaecology 
cancer-specific quality-of-life questionnaires – EORTC  
QLQ-CX24 (cervical), QLQ-EN24 (endometrial) and 
QLQ-OV28 (ovarian).

Surgery and Systemic Therapy
Surgery is the standard of care for the majority of 
gynaecological cancers and forms an integral part of 
the management plan for ovarian, fallopian tube, pri-
mary peritoneal and uterine cancers. When chemo-
therapy is indicated after surgical treatment, it should 
be commenced as soon as possible to prevent regrowth 
of any residual cancer cells. In practical terms the tim-
ing of this will depend upon the extent and type of 
surgery, postoperative complications, healing of the 
surgical wound and the patient’s general recovery from 
the operation.

Surgical planning and systemic therapy has become 
particularly important in the treatment of advanced 
epithelial ovarian, fallopian tube and primary perito-
neal cancers. A standard treatment approach for these 
patients has been primary debulking surgery (PDS) 
with the aim of removing all visible tumours (complete 
debulking) followed by adjuvant combination chemo-
therapy with carboplatin and paclitaxel. However, in a 

substantial proportion of patients complete debulking 
is not achieved. This may be due to extensive preopera-
tive disease with severe morbidity associated with poor 
nutritional state, hypoalbuminaemia, ascites, pleural 
effusions and risk of thromboembolism. Patients may 
be slow to recover, or experience perioperative com-
plications. In such patients, adjuvant chemotherapy 
is frequently delayed due to significant postoperative 
morbidity. Ideally chemotherapy should be started as 
soon as possible following surgery (preferably within 
4–6 weeks). Delay in starting chemotherapy is associ-
ated with early disease recurrence and reduced overall 
survival (OS).

An alternative approach is to administer a short 
course of adjuvant chemotherapy (NACT) first with the 
aim of shrinking the tumour and improving the patient’s 
fitness prior to interval debulking surgery (IDS). After 
IDS, the patient then completes the full course of chem-
otherapy. The EORTC 55971 trial randomised patients 
with advanced-stage epithelial ovarian, fallopian tube 
and primary peritoneal cancer to PDS or NACT-IDS 
and it showed that outcomes in terms of PFS and OS 
were similar in both treatment groups. However, 
postoperative rates of adverse effects and mortality 
tended to be higher following PS rather than IDS. The 
CHemotherapy OR Upfront Surgery (CHORUS) trial 
with a similar trial design also concluded that NACT-
IDS is non-inferior to PDS. Furthermore, patients in 
the NACT arm had a better quality of life, less chem-
otherapy-associated side effects, shorter stay in hos-
pital after surgery and the tumour was more likely to 
be optimally debulked. Since publication of the above 
trial results, IDS after a short course (three cycles) of 
neoadjuvant carboplatin and paclitaxel chemotherapy 
has become an acceptable and widely used treatment 
option for patients with extensive disease.

If surgery is planned to take place after a course 
of chemotherapy, it is necessary for the surgical and 
anaesthetic team to be aware of the potential impact 
of chemotherapy on the patient’s perioperative course. 
This requires careful preoperative assessment and 
planning. Myelosuppression is a common side effect of 
chemotherapy, and rapid deterioration with life-threat-
ening sepsis can occur with neutropenia. Although 
most patients have had recovery in their bone-marrow 
function by the time their surgery is planned, the medi-
cal team should confirm this prior to proceeding with 
elective surgery. A haematology consultation may be 
advisable if there are significant abnormalities that 
have not resolved spontaneously.
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Bevacizumab is an anti-angiogenic agent that may 
be indicated in selected patients with advanced-stage 
epithelial ovarian, fallopian tube and primary peri-
toneal cancers. Patients taking bevacizumab require 
careful surgical planning because it has been associ-
ated with multiple surgical complications, including 
delayed wound healing, wound dehiscence, surgical 
site bleeding, bowel perforation, venous thromboem-
bolic disease and wound infection. Where elective sur-
gery is planned, bevacizumab must be withheld for a 
minimum of 28 days prior to surgery and reintroduced 
into the chemotherapy regime at least 28 days after 
surgery, and only after the surgical incisions have fully 
healed. Patients who require emergency surgery while 
taking bevacizumab pose significant management 
challenges. Bowel perforation is a rare but serious com-
plication of bevacizumab treatment. If emergency sur-
gery is necessary, then re-anastomosis of bowel must 
be avoided in these patients.

Clinical Trials
The process of developing a new drug is complex and 
takes many years for a new idea or concept to become 
a successful treatment option. When a new drug is 
being developed, it initially undergoes preclinical 
testing in the laboratory on human tumour cell lines 
and if they show promise further testing is conducted 
in animal models. This process itself can take several 
years and when the new drug is finally available for use 
in humans, rigorous testing through clinical trials are 
conducted in humans to evaluate efficacy, toxicity and 
response rates. Most of the chemotherapy treatment 
protocols that are being used currently are based on 
successful trials which have shown benefits in terms of 
response rates, disease-free survival and OS. Clinical 
trials are classified into Phases I to III:
•	 Phase I – this is the first attempt in evaluating a 

novel drug in humans. The primary objective is to 
determine the maximum tolerated dose as defined 
by acceptable toxicity. The secondary objectives 
are to study pharmacokinetics and to describe any 
tumour response.

TIPS
Surgeons and anaesthetists should be aware of the potential 
complications presented by chemotherapy drugs and have 
an appropriate management plan for their patients. Specialist 
advice should be sought in complex cases.

•	 Phase II – when the drug is tested in patients with 
a specific diagnosis. The objective is to determine 
if a particular drug has antitumour activity against 
the tumour type in question. The primary end 
point for most phase 2 trials is response rate.

•	 Phase III – a trial designed to compare novel 
treatments with standard therapy. These trials have 
objective end points such as disease-free survival, 
OS and symptom control. Phase III trials are also 
known as randomised controlled trials.

Summary
•	 Systemic therapies include cytotoxic 

chemotherapy, biological agents and hormonal 
therapies.

•	 A confirmed histological diagnosis of cancer is 
essential prior to commencing systemic treatment.

•	 Planning appropriate treatment requires a highly 
individualised approach that considers both the 
disease and patient factors.

•	 Factors that must be taken into account when 
planning systemic therapy include the disease 
itself, goals of treatment, PS, comorbidities and 
quality of life.

•	 Careful surgical planning is required for patients 
receiving systemic therapies, as these pose specific 
perioperative risks. Surgeons and anaesthetists 
must be familiar with these risks in order to 
provide optimal surgical management.

•	 Clinical trials are essential to develop new 
therapies and to guide clinicians in advising the 
most suitable treatments for their patients.
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7
Preinvasive Disease, Screening 
and Hereditary Cancer
Dhivya Chandrasekaran, Faiza Gaba and Ranjit Manchanda

Preinvasive Disease
Malignant lesions for most epithelial organs are 
thought to arise from specific ‘preinvasive neoplastic 
lesions’. The histopathological characteristics of these 
lesions have been well described. A number of other 
terminologies have been used to describe these lesions, 
including incipient, precancerous, pre-neoplasia, or 
commonly intraepithelial neoplasia, as well as at times 
epithelial dysplasia or preinvasive neoplasia.

Cervical Intraepithelial Neoplasia
Cervical intraepithelial neoplasia (CIN) is a histologi-
cal term that refers to precancerous transformation of 
squamous cells of the cervical transformation zone. 
Typically graded as I–III in the United Kingdom, CIN I  
represents mild dysplasia confined to the basal third 
of the epithelium, CIN II represents moderate dyspla-
sia confined to the basal two thirds of the epithelium 
and CIN III represents severe dysplasia involving more 
than two thirds of the epithelium or even full thickness. 
Risk factors associated with CIN include: early age of 
first intercourse, multiple sexual partners, presence of 
high-risk subtypes of human papillomavirus (HPV), 
smoking and immunodeficiency (e.g. HIV, transplant 
patients on immunosuppressant medication).

Classification
The terminology used to classify preinvasive disease 
of the cervix has been modified to reflect changes in 
our understanding of underlying biology and disease 
management. In the United Kingdom, the CIN I–III 
system has been the standard classification and is 
still used in the current guidelines for histopathology 

reporting. However, the World Health Organisation 
has endorsed the findings of the Lower Anogenital 
Squamous Terminology (LAST) project and recom-
mends the use of an alternative system, the Bethesda 
classification, for reporting of low-grade and high-
grade squamous intraepithelial lesions (SIL). This is 
now the most widely used terminology worldwide.

There are important conceptual differences 
between the two classification systems. The CIN sys-
tem requires the identification of a lesion followed by 
determination of its grade on a continuum of CIN I–III. 
However, the SIL classification is based on the histolog-
ical changes seen as a result of two different groups of 
HPV infection, with productive HPV leading to low-
grade SIL (LSIL) and transforming HPV to high-grade 
SIL (HSIL). Generally, LSIL equates to CIN I and/or 
HPV-related changes, and HSIL equates to CIN II–III.

The two-tiered SIL classification is in keeping with 
our current understanding of the biology of HPV-
associated preinvasive cervical disease. It also reduces 
diagnostic variability. Even though the histological 
features on CIN are well described, there is consider-
able inter-observer variability in the grading of CIN. 
However as the SIL classification is dependent on the 
type of HPV that is present (i.e. productive or trans-
forming), the problem of inter-observer discrepancy of 
CIN grading is significantly minimised.

An important argument in favour of the continued 
use of the three-tier CIN grading system in the NHS 
Cervical Screening Programme (NHSCSP) is to ensure 
continuity in the recording, transfer and storage of 
coded data on current databases. Collection and analy-
sis of this data is paramount in assessing the effective-
ness of the screening programme. Arguments against 
persisting with the three-tier system include a change 
from a three- to a two-tier system for classifying the 
cytological grade of dyskaryosis (low and high grade), 
which in turn makes correlation of a three-tier CIN 
classification system with cytology harder. Also for 
practicality, patient management is based on a two-tier 

TIP
Persistent infection with high-risk (oncogenic) subtypes of HPV 
is the cause of virtually all premalignant and malignant epithe-
lial lesions of the cervix.
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grading system of low-(CIN I) and high-(CIN II–III) 
grade abnormality.

Screening for Cervical Cancer
The NHSCSP has led to a significant decrease in cervi-
cal cancer incidence in the United Kingdom. Protection 
against cervical cancer incidence offered by cervical 
screening ranges approximately from 60% to 85%. It is 
slightly lower in the age group under 40 than above 40. 
The coverage of the NHSCSP in England is above 70%. 
Of the 4.4 million women invited, 3.6 million under-
went screening. It has been suggested that an overall 
coverage of 80% can potentially decrease associated 
mortality rates by 95%. Although cytological screen-
ing may be less effective against cervical adenocarci-
noma (which account for 15% of cervical cancers), it 
does have a substantial impact even in this subgroup. 
Sensitivity and specificity of cervical cytology have 
been reported to range between 30% to 87% and 86% 
to 100%, respectively.

Liquid-based cytology (LBC) is now the method 
of choice for obtaining and preparing cervical cells 
for cytological assessment. This has replaced the ‘pap-
smear’ test. LBC results in homogeneous, easy to read 
slides and a more efficient automated laboratory sam-
ple handling process and thus increased productivity. 
However, LBC lacks formal criteria used for defining 
smear adequacy.

HPV Testing and Cervical Cytology
There is firm evidence to show that HPV DNA test-
ing may exceed the performance of traditional cervi-
cal cytology tests. High-risk (HR) HPV DNA testing 
has been shown to have a higher sensitivity but slightly 
lower specificity (of the order of 8–12%) than cytology 
alone for detecting high-grade disease. A combina-
tion of HPV testing and cytology is associated with an 
even higher sensitivity, and may save additional years 
of life at reasonable costs compared with cytology test-
ing alone. Women who test negative for HR HPV DNA 
and have a normal cytology are extremely unlikely to 
develop CIN/cancer in the next 5–10 years. HR HPV 
DNA negative women with a borderline/atypical cells 
of undetermined significance (ASCUS) smear have a 

<2% risk of high-grade CIN/cancer in the next 2 years, 
which is similar to women with a negative smear. A 
positive HR HPV DNA test in the presence of a severely 
dyskaryotic smear and high-grade disease at colpos-
copy suggests a 60–80% risk of CIN III or worse in the 
next 2 years.

According to the NHSCSP Colposcopy and 
Programme management guidelines, HPV DNA test-
ing is recommended in triaging borderline or low-
grade cytology, follow-up of untreated histologically 
confirmed CIN I, follow-up of treated CIN I–III and 
follow-up of CGIN after treatment. HPV triage helps 
identify women who are more likely to develop high-
grade CIN/cancer. Thus, compared to cytology alone 
HR HPV testing can improve risk stratification and 
increase the efficiency of cervical cancer screening. In 
January 2016, the UK National Screening Committee 
issued its recommendation to adopt primary HPV 
testing in place of cytology for cervical screening.

NHS Cervical Screening Programme
The NHSCSP offers women screening depending on 
their age. The current programme is as follows:
•	 First cervical cytology test by age 25 (women are 

invited 6 months prior to their 25th birthday).
•	 Three yearly screening between the ages of 25 and 

49 years.
•	 Five yearly screening between the ages of 50 and 

64 years.
•	 Women over the age of 65 years are only invited 

for screening if they have had a recent abnormal 
test or they are invited upon request if they have 
not had an adequate screening test reported since 
the age of 50.

While most experts agree that cervical screening is 
effective, discussion continues over the most appro-
priate screening interval. Shortening the interval 
between screening tests does improve protection 

TIP
The CIN classification system grades the lesion on a scale of 
I to III, while the Bethesda classification is based on the HPV-
induced histological changes.

TIPS
HPV triage is used to identify women with low-grade abnor-
malities and those who need colposcopy assessment. HPV  
‘test of cure’ is used to stratify follow-up for women who have 
been treated for CIN or CGIN.

TIP
Primary HPV testing may replace cervical cytology screening.
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against cervical cancer, especially in younger women, 
but only modestly. Any gain in protection has to be 
considered against the considerable cost of the screen-
ing programme. The ideal age for starting routine cer-
vical screening has been a matter of debate for some 
time. This is reflected by variances in practices across 
the countries of the United Kingdom. For women 
under 25, prevalence of HPV infection after coi-
tarche is high, and consequently women in this age 
group are likely to have HPV-related cellular changes. 
However, HPV infection is less likely to persist in 
younger women and most low-grade abnormalities 
identified in cytology samples regress spontaneously 
with time. Consequently screening in women 20–24 
years leads to the detection of many cytological 
abnormalities (most of which would resolve of their 
own accord) resulting in unnecessary referrals to col-
poscopy and subsequent over treatment. Screening 
has not been shown to reduce the incidence of, or 
mortality from, cervical cancer in women under the  
age of 25.

Routine cervical screening in the United Kingdom 
ceases at the age of 65. The prevalence of CIN III and 
invasive cancer in women over 50 is low: 11/100,000 in 
well-screened women compared to a prevalence rate of 
59/100,000 women in the population as a whole. Most 
women diagnosed with invasive cancer after the age of 
50 have not participated fully in the cervical screening 
programme.

Human Papilloma Virus and Vaccine
HPV is a sexually transmitted infection. It is a ubiqui-
tous organism, and consequently both men and women 
are likely to contract this infection at some point, most 
commonly at around the time of coitarche. Most infec-
tions will regress in <2 years, but persistence of infec-
tion is necessary for the development of CIN. The 
causal relationship between HPV, the development of 
CIN and cervical cancer is well established. HPV DNA 
has been found in 99.7% of cervical tumours. Cancer 
is usually a late consequence of HPV infection, often 
developing 5–30 years after the primary infection. The 
virus is also responsible for other anogenital preinva-
sive diseases and cancers. To date, over 100 HPV types 
have been identified. There is considerable worldwide 
variation in the distribution of HR viral types, but 
around 70% cancers have been linked to HPV types 16 
and 18 with another 10–20 serotypes accounting for 
majority of the other cases.

Several determinants have been found to promote pro-
gression of oncogenic HPV infection to CIN, includ-
ing smoking, multiple sexual partners, use of the oral 
contraceptive pill, having children, immunodeficiency 
(e.g. HIV) and infection with other sexually transmit-
ted pathogens.

The vast majority of HPV infections resolve spon-
taneously. There are several commercially available 
subtypes of HPV vaccines in the market at present:
•	 Cervarix – bivalent vaccine targeting HPV 16 and 

18, which account for over 70% of cervical cancer 
cases worldwide

•	 Gardasil – quadrivalent vaccine targeting HPV 
16, 18 and the subtypes responsible for anogenital 
warts (6 and 11)

•	 Gardasil9 – nonavalent HPV vaccine targeting 
high-risk HPV types 16, 18, 31, 33, 45, 52 and 
58 in addition to the low-risk HPV types 6  
and 11.

Clinical trial data have indicated that the vaccines are 
highly effective in preventing new cases of HPV16- 
and 18-associated diseases, with significantly lower 
rates of high-grade CIN. Cervarix and Gardasil 
protect against 50% of CIN II–III and 70% of cervi-
cal cancer. Nonavalent HPV is expected to increase 
the protection against cervical cancer to approxi-
mately 90% and for CIN I, CIN II and CIN III lesions, 
the increases are 20%, 30% and 30%, respectively. 
Prevention of cancer is more likely in women who 
receive the HPV vaccination prior to exposure to the  
virus.

TIPS
HPV viral infection causes cervical cancer. The most common 
‘high risk’ subtypes are HPV 16 and 18.

Women who smoke are more likely to have persistent HPV 
infection, and should be advised of this and encouraged to 
stop.

TIPS
In the United Kingdom, a national HPV vaccination programme 
using Cervarix was introduced in September 2008 in schools, 
with a recommended three doses administered to girls aged 
12–13 years. A catch-up programme was also implement-
ed for older girls up to 18 years of age from 2009 to 2011.  
Gardasil is the vaccine currently used in the UK vaccination  
programme.
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Management of Preinvasive  
Cervical Disease
Figure 7.1 is adapted from the NHSCSP and summa-
rises the current screening protocol algorithm and 
colposcopy management recommendations.

Women with abnormal cytology results are 
referred to colposcopy clinic. Current standards for the 
NHSCCP programme are as follows:

•	 Three consecutive inadequate cytology samples – 
offer colposcopy within 6 weeks

Inadequate:
repeat smear in 3 months

HPV test negative:
routine recall

Cytology
negative/borderline/low

grade dyskaryosis and HPV
negative:

routine recall

<CIN I and cytology
negative/borderline/low

grade dyskaryosis:
routine recall

Cytology
negative/borderline/low-

grade and HPV test
inadequate:

repeat cytology and HPV test
in 3 months

Cytology negative and HPV
test inadequate:

repeat in 3 months

Cytology negative and HPV
test inadequate:

repeat in 3 months

Cytology negative and  HPV
test positive:

refer to colposcopy. If
colposcopy negative, repeat

test in 12 months

Cytology negative and  HPV
test positive:

refer to colposcopy. If
colposcopy negative, repeat

test in 12 months

Cytology and  HPV test
negative:

repeat in 12 months

Cytology and  HPV test
negative:

3-year recall

Cytology abnormal:
refer to colposcopy. If negative

colposcopy/no treatment
needed, complete 10 years of

cytology follow-up

Cytology abnormal:
refer to colposcopy. If negative

colposcopy/no treatment
needed, complete 10 years of

cytology follow-up

Cytology
negative/borderline/low-

grade and HPV test negative:
3 year recall

Cytology
negative/borderline/low-

grade and HPV test positive:
refer to colposcopy

Cytlogy high-grade or worse:
HPV test not required and refer

to colposcopy

Untreated histologically
confirmed CIN I:

cytology follow-up

CIN I/II/III:
treat followed by 6 months test

of cure

Test of cure 1

Test of cure 2

CGIN:
treat followed by 6 months test

of cure

Cytology
negative/borderline/low

grade dyskaryosis and HPV
positive:

refer to colposcopy

Cytology high grade/worse:
no need for HPV test and refer

to colposcopy

HPV inadequate/unreliable
and cytology borderline:

repeat cytology and HPV test
in 6 months

HPV inadequate/unreliable
and cytology low grade

dyskaryosis:
refer to colposcopy

HPV positive:
refer to colposcopy

Negative:
routine recall

Glandular neoplasia not of
the cervix:

routine recall
urgent referral to gynaecology

± hysteroscopy

Borderline/low-grade
dyskaryosis:

HPV test

High-grade dyskaryosis/
?glandular neoplasia of the

cervix:
refer to colposcopy

HPV triage

Repeat cytology and HPV test

Colposcopy

Screening test result

Figure 7.1 Screening protocol algorithm and colposcopy management recommendations for CIN/CGIN

Adapted from the NHSCSP.
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•	 HPV-positive borderline or low-grade cytology – 
offer colposcopy within 6 weeks

•	 High-grade/suspected invasive disease – offer 
colposcopy within 2 weeks.
Colposcopy involves inspection of the cervix under 

high magnification. A range of different solutions 
(including acetic acid and iodine) are painted onto the 
surface of the cervix to help the colposcopist assess for 
changes indicating the presence of CIN. Depending on 
the combination of the cytology result and colposcopic 
assessment, the following management options are 
usually considered:
•	 Conservative management with repeat cytology at 

prescribed interval
•	 Punch biopsies of small areas of a lesion, to 

aid in diagnosis and to facilitate management 
planning

•	 Excisional biopsy of abnormal transformation 
zone.

Low-grade disease, such as CIN I, is usually managed 
conservatively by observation and planned follow-
up with repeat cytology as it often regresses sponta-
neously. Persistent or progressive CIN may require 
excisional treatment. In most circumstances, the rec-
ommended treatment for high-grade lesions (CIN II 
and III) is excision.

Most lesions are treated by large loop excision of 
the transformation zone (LLETZ). When excision is 
used, the specimen should be removed as a single sam-
ple wherever possible. Removing the transformation 
zone in multiple fragments can increase the difficulties 
in histopathological assessment and if microinvasive 
disease is present, it may be difficult to stage or define 
completeness of excision.
•	 The majority of treatments can take place in the 

outpatient setting under local anaesthesia.
•	 Excisional techniques are recommended for 

treatment of high-grade disease.
•	 LLETZ is the most commonly used excisional 

technique.
•	 Ablative techniques are not routinely 

recommended as there will be no histological 
evaluation of the specimen.

•	 Repeated LLETZ, and those with a depth of  
10 mm or more, may increase the risk of preterm 
birth.
Box 7.1 outlines the NHSCSP management in 

special circumstances.

Cervical Glandular Intraepithelial Neoplasia
Cervical glandular intraepithelial neoplasia (CGIN) 
is a preinvasive endocervical glandular lesion of the 
cervix that is less common than CIN. It is a precursor 
to usual-type cervical adenocarcinoma. The preva-
lence of CGIN is increasing due to better recognition 
by pathologists, higher prevalence of HPV and⁄or a 
change in the distribution of HPV types. Cervical 
screening with cytology and HPV can predict the 
presence of CGIN abnormalities. Colposcopic assess-
ment of CGIN is challenging as the lesion is within the 
endocervical cells, and it is difficult to visualise the full 
extent of the lesion (i.e. the endocervical margin).

Treatment
As high-grade CGIN often occurs in young women 
conservative management in the form of excision 
biopsy is recommended for those desiring to retain fer-
tility, provided the margins of the excisional specimen 
are negative and invasion is excluded. A punch biopsy 
may be inadequate for diagnosis in cases of abnor-
mal high-grade glandular cytology. The endocervical 
excision margin must be shown to be clear of disease 
after treatment. If not, or if there is uncertainty, then a 
repeat procedure should be performed to obtain this. 
Management by simple hysterectomy may be an option 
for those cases where fertility is not required, there are 
positive margins after an adequate excisional proce-
dure or treatment by cone biopsy is followed by further 
high-grade CGIN.

Vulval Intraepithelial Neoplasia
SIL of the vulva, known as vulvar intraepithelial neo-
plasia (VIN), are considered to be precursors of inva-
sive squamous cell carcinoma of the vulva.

Classification
In 1986, the International Society for the Study of 
Vulvovaginal Disease (ISSVD) created a classifica-
tion system for VIN: VIN I, VIN II, VIN III. It is now 
widely believed that VIN I is not a precursor of VIN II 

TIPS
Each unit has a colposcopy MDT. All cases of invasive cervi-
cal cancer, complex cases and those where there is diagnos-
tic uncertainty or treatment dilemma should be discussed at 
the MDT.
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or III and that it has low malignant potential, unlike  
VIN II–III. VIN is now classified as follows:
•	 VIN usual type – associated with HPV infection
•	 VIN differentiated type – accounts for 5% of cases, 

and is associated with lichen sclerosus and lichen 
simplex chronicus

Epidemiology
VIN is an uncommon condition. VIN usual type is 
regarded as a disease of younger women mainly in 
their thirties and forties. Several studies report that 

the mean age of women diagnosed with VIN III has 
decreased in the last 50 years, which coincides with an 
increased incidence of VIN III. This may be related to 
an increase in sexual promiscuity, HPV, smoking and 
greater awareness of the disease in clinical practice. The 
peak incidence of VIN occurs in the 30–50 years age 
group, but there is often a second peak among 60–80 
year olds, which may reflect the peak incidence of 
differentiated-type VIN.

Usual-type VIN, especially the warty subtype, 
accounts for the majority of VIN. Between 32% and 
84% of women with VIN are current smokers and even 

Box 7.1 Management of preinvasive disease of the cervix in special circumstances

Post hysterectomy •	 Women on routine recall and with no CIN in their hysterectomy specimen do not require vaginal 
vault cytology

•	 Women not on routine recall and with no CIN in their hysterectomy specimen should have vaginal 
vault cytology at 6 months following their hysterectomy and no further samples if cytology is 
negative

•	 Women who undergo hysterectomy and have completely excised CIN should have vaginal vault 
cytology at 6 and 18 months

•	 Women who undergo hysterectomy and have incompletely excised CIN (or uncertain excision), 
follow-up should be as if their cervix remained in situ:

– CIN I: vault cytology at 6, 12, 24 months

– CIN II–III: vault cytology at 6 and 12 months, followed by nine annual vault cytology samples

– Follow-up for incompletely excised CIN continues to 65 years or until 10 years after surgery 
(whichever is later)

Pregnancy •	 Routine screening should be deferred until after pregnancy
•	 Abnormal cytology should undergo colposcopy in late first or early second trimester unless there 

is a clinical contraindication. However for low-grade changes triaged to colposcopy on the basis 
of a positive HPV test, assessment may be delayed until after delivery

•	 If a previous colposcopy was abnormal and in the interim the woman becomes pregnant, 
colposcopy should not be delayed

•	 If a pregnant woman requires colposcopy or cytology after treatment (or follow-up of untreated 
CIN I), assessment may be delayed until after delivery unless there is an obstetric contraindication. 
However, assessment should not be delayed if the first appointment for follow-up cytology or 
colposcopy is due following treatment for CGIN. The ‘test of cure’ appointment should not be 
delayed after treatment for CIN II–III with involved/uncertain margin status

Immunocompromised 
states

•	 Women 25–64 with renal failure requiring dialysis, who have never been screened, must have 
cervical cytology performed at or shortly after diagnosis

•	 All women with HIV should have annual cytology and initial colposcopy if resources permit. 
Subsequent colposcopy for screening abnormality should follow national guidelines. The age 
range screened should be the same as for HIV-negative women. Despite the higher cervical 
treatment failure rate, high-grade CIN should be managed according to national guidelines. 
Lesions < CIN II should probably not be treated as these are likely to represent persistent HPV 
infection of the cervix which responds poorly to treatment and may clear spontaneously

•	 Women with multifocal disease should be assessed by cytology, HPV testing (within the context of 
the NHSCSP), colposcopy, vulvoscopy and biopsy where indicated at least every six months

Repeat excision for high-
grade CIN

•	 Should be considered in women over 50, with high-grade lesions, especially if satisfactory 
cytology/colposcopy cannot be guaranteed

•	 Is not essential in women <50 if there is no glandular abnormality or invasive disease
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higher numbers have a history of smoking: in some 
studies approaching 100%. Therefore it is generally 
believed that cigarette smoking is strongly associated 
with VIN, usual type. This type, like other forms of 
lower genital tract preinvasive disease, is more frequent 
among immunocompromised women. The percentage 
of women with VIN who are immunosuppressed has 
been reported as 5%. Development of squamous cell 
carcinoma in women with VIN has been reported to 
occur in 9–18.5% of cases.

Treatment
The UK National Guideline on the Management of 
Vulval Conditions (British Association for Sexual 
Health and HIV) include:
•	 Local excision – the most effective and the 

treatment of choice for small well-circumscribed 
lesions

•	 Imiquimod cream 5% – unlicensed, with 
significant side effects, with possibility of partial or 
complete response

•	 Vulvectomy – for those with extensive lesions or 
background field change.
Alternative treatments include local destruction 

(e.g. laser), 5-fluorouracil cream or surveillance and 
close follow-up of the lesion. The recurrence rates at 
follow-up tend to be higher than for excision, but cos-
mesis is usually good. The 5-fluorouracil cream is unli-
censed in its use to treat VIN but may lead to resolution 
of some lesions but results are variable and side effects 
are common. There is currently no consensus on use-
fulness or regimen.

With supervision, some lesions will spontane-
ously regress. This may be the best policy for partial 
thickness VIN. However, there is a risk of progression 
and patients should be made aware of this. Multifocal 
lesions can be treated in the same manner as single 
lesions, but may have a higher recurrence rate.

Vaginal Intraepithelial Neoplasia
Vaginal intraepithelial neoplasia (VaIN) is a rare prein-
vasive condition of the vaginal epithelium that is now 
more widely recognised with improved colposcopic 
training and cytologic screening. Incidence is 0.2 per 
100,000 women, and it accounts for 0.4% of all intraep-
ithelial diseases of the lower genital tract. The lifetime 
risk of malignant transformation from VaIN to inva-
sive vaginal carcinoma is 9–10%. VaIN is frequently 

diagnosed at colposcopy as a result of concurrent CIN. 
Coexisting VaIN is seen in 1–6% of women with CIN. 
The main etiological factor is high-risk HPV. Other 
risk factors include smoking, immunosuppression 
and pelvic radiotherapy. VaIN most commonly affects 
the upper one third of the vagina, although multifocal 
involvement may also be seen, making treatment chal-
lenging. Diagnosis is histological, and adequate biopsy 
is vital to exclude invasion and to plan appropriate 
management. VaIN is classified as low grade (VaIN I) 
or high grade (VaIN II–III).

Treatment
VaIN is best treated in a specialist centre with appro-
priate expertise. Many factors must be considered: age, 
comorbidities, site of disease specifically proximity 
of the bladder and rectum under the vaginal mucosa, 
multifocality, preservation of sexual function and risk 
of recurrence. Treatment modalities include surgery, 
brachytherapy and medical management. Excision 
and radiotherapy used to be more common, but con-
servative approaches have now been adopted.

Endometrial Hyperplasia
Endometrial hyperplasia is defined as irregular pro-
liferation of the endometrial glands with increased 
gland to stroma ratio when compared with prolifera-
tive endometrium. Risk factors include obesity, poly-
cystic ovarian syndrome, unopposed oestrogen in 
the form of hormone replacement therapy (HRT) in 
postmenopausal women, long-term tamoxifen use and 
oestrogen secreting ovarian tumours (e.g. granulosa 
cell tumours).

Classification
The current and most widely used classification system 
for endometrial hyperplasia is based on cellular atypia 
and is as follows:
•	 Endometrial hyperplasia without atypia
•	 Atypical endometrial hyperplasia.
Previous categories referred to the complexity of his-
tological architecture, but this is no longer part of the 
classification.

Epidemiology
Endometrioid-type endometrial carcinoma is the most 
common form of endometrial cancer, and endometrial 
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hyperplasia is its precursor lesion. If left untreated, 
endometrial hyperplasia with atypia can progress to 
cancer. The commonest presentation of endometrial 
hyperplasia is abnormal uterine bleeding including 
heavy menstrual bleeding, intermenstrual bleeding, 
irregular bleeding, unscheduled bleeding on HRT and 
postmenopausal bleeding.

Management
The management of endometrial hyperplasia is sum-
marised in Figure 7.2.

The management of endometrial hyperplasia 
depends upon a number of factors including:
•	 the risk of developing malignancy
•	 current symptoms
•	 fertility issues.

Endometrial hyperplasia without atypia – has 
a low risk of progression to malignancy, with rates 
reported as less than 5% over 20 years. The major-
ity of cases regress spontaneously during follow-up. 
Treatment is commonly in the form of progestogens, 
which can be administered locally using the intra-
uterine Levonorgestrel (LNG) IUS, or oral progesto-
gens. Progestogen treatment is associated with higher 
regression rates (89–96%) compared with observation 
alone (74.2–81%). Hysterectomy may be indicated 
for women who do not wish to preserve their fertility 
if there is persistence despite 12 months of progesto-
genic treatment, persistent symptoms or progression 
to atypical hyperplasia.

Endometrial hyperplasia with atypia – is asso-
ciated with a higher risk of developing cancer. 
Approximately 40% of women may already have an 

Endometrial hyperplasia without atypia

Asymptomatic

Conservative management:
- address risk factors
- consider observation alone if
risk factors addressed or
commence medical
management

≥2 negative 6 monthly biopsies:
- discharge if BMI <35
- if BMI ≥35 or treatment with oral
progestogens, annual biopsies

Surgical management (total
hystererctomy ± BSO) if family
complete plus:
- progression to atypical hyperplasia
- no histological regerssion of
hyperplasia despite 12 months of
progestogen treatment
- relapse of endometrial hyperplasia
after completing progestogen
treatment
- persistent bleeding despite
progestogen treatment
- failure to comply with medical
treatment or endometrial surveillance

Endometrial surveillance:
- hysteroscopy and D&C at 3-6
monthly intervals for 1 year
- if completely reversed, annual
hysteroscopy and biopsy for
surveillance until hysterectomy
undertaken
- recommend hysterectomy if
progression of disease observed
or if no respones despite 1 year
of treatment

6 monthly endometrial biopsies

Surgical management (total
hysterectomy ± BSO):
- laparopscopic route preferred
- offer BSO to
post-menopausal women
- individualise BSO in
pre-menopausal women
- we recommend central
pathology review given
potential discordance in
diagnostic reporting

Medical management
(progestogen):
- first line LNG IUS, for 5 years
if no adverse effects and
fertility not required
- if LNG IUS declined,
continuous oral
medroxyprogesterone acetate
(10-20 mg/day) or
norethiserone (10-15 mg/day)
for a minimum of 6 months

Medical management
(progestogen):
- case should be discussed at
gynae-oncology MDT
- oral progesterone (200 mg
Medroxyprogesterone Acetate
BD or Megesterol Acetate
160-320 mg daily)
± LNG IUS

Symptomatic/failed
conservative management

Atypical endometrial hyperplasia

Fertility not required
Fertility required or not

suitable for surgery

Figure 7.2 Management of endometrial hyperplasia 76, 87




