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A b s t r ac t
Aim: Several new technologies have been introduced in clinical practice for treatment of cervical intraepithelial neoplasia (CIN). This article will
review the current therapies and their outcomes. Screening of all women in the age group of 30–65 will result in a certain number of screen positive
women, who will then need a proper management. The management will depend on the type of lesion and clinical assessment of the patient.
Material and methods: The current modalities of management available are cryotherapy, large loop excision of transformation zone (LLETZ),
thermoablation, carbon dioxide (CO2) laser, and cold knife conization (CKC). Each therapy has its own advantages and disadvantages. One has
to choose the correct modality for each individual case. There is also the issue of availability and affordability for each patient. The treating
physician will also be confident of the procedure in which he has experience. All modalities of the treatment are simple, rarely require anesthesia
and hospitalization. Centers for treatment of CIN must be widely made available in smaller towns.
Results: Each modality will be individually discussed and the literature on each will be reviewed. In this review, WHO guidelines are usually followed.
Discussion: The management of CIN is long-term, and a life-time follow-up is recommended.
There are some special groups of women who need special attention. These include adolescent girls, pregnant women, immuno-compromised
persons, and women with other health conditions.
Conclusion: In the case of a revised diagnosis of invasive cancer on biopsy of a case diagnosed as CIN, the treatment will have to be also revised.
It is also necessary not to alarm the patient and her family, but to give them ample time to arrange for the treatment.
Clinical significance: WHO’s call for “elimination of cervical cancer” which was launched in 2018 gives a sense of urgency to the understanding of
these therapies. When the screening will be extensive, a large number of CIN will be detected. They will all need correct treatment and follow-up.
Each gynecologist must know what to suggest and where to refer such a case. This article will fulfill that need.
Keywords: Cervical intraepithelial neoplasia, Gynecologists role, Management of CIN current trends, Preventive Oncology.
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Introduction
The management of CIN remains the “unfinished agenda” in
the story of cervical cancer. Recently, some clarity has emerged
and several new technologies have been introduced in clinical
practice. This article will review the current therapies and
their outcome.
Lindeque (2009) reviewed the treatment by surgery for CIN
in Reproductive Health Library, WHO. 1 He states that several
techniques are in use but no single technique is superior. All
techniques require prior colposcopy. Therefore, a special training
is required for proper treatment. Colposcopy remains the valuable
method to diagnose human papilloma virus (HPV) lesions and CIN.
The direct assessment by the clinician of the entire lower female
genital tract can be done. It is necessary to differentiate low-from
high-grade lesions so that a proper treatment can be planned.
Colposcopy is important to plan ablation/excisional procedures and
it is valuable for the follow-up. Comprehensive health care can be
imparted. Concomitant treatment of anemia, sexually transmitted
diseases (STD) needs to be done. Contraception used by the patient
must be noted.
There are certain principles in the clinical management which
need to be followed. First, one should not alarm the patient or family
that she has an early cancer or is going to develop one. Patient’s
reaction to the diagnosis of CIN is one of fear. They have fear of
having cancer and about having to lose reproductive function. They
feel that there is a threat to their family and marital life. Our policy
has to be such that “to enlighten and not to frighten.”
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We have to reassure the patients that there are some changes
in the cervix which if treated properly will avoid any chance of
developing cancer. Emphasize that she will need follow-up for
at least next 2 years. Also, that treatment is simple and may not
need hospitalization. Talk to the family of the patient, gain their
confidence and answer all their questions. Help them to take their
decisions, by taking into consideration their social and economic
conditions, and facilities available in their geographic area.
Prior to the planning of the treatment, we have to categorize the
lesion by asking ourselves, “Are we treating only HPV infection or
low grade squamous intraepithelial lesion (LGSIL) or high grade
squamous intraepithelial lesion (HGSIL) or is there any suspicion
of invasive cancer?” Then we also have to analyze if she has any
systemic or gynecological disease. Finally, we take into account her
age, parity, state of general health and facilities available.
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Fig. 1: Cryotherapy–surgery procedure

The HPV Infection

The following treatment modalities are currently available:

It is recommended for HPV test only after the age of 30 years.
In young women, HPV infection is very common and it is
overcome by body’s own immune system. If oncogenic virus
infection is detected above the age of 30 years, the individual
must be thoroughly checked for the presence of lesions in the
lower genital tract. She needs a thorough consultation with
either visual inspection with acetic acid (VIA), visual inspection
with Lugol's iodine (VILI), visual inspection with acetic acid and
magnification (VIAM), Pap smear, and/or colposcopic evaluation.
For an asymptomatic woman with absence of CIN, a good regular
follow-up for at least 2 years is necessary. Usually, HPV infection is
transient, and is overcome by body’s own immune response. The
use of antioxidants, change in contraception and evaluation of
male partner may be of significance. It is important to keep in touch
with the person and keep up the re-assurance. It is the persistence
of HPV infection which leads to development of CIN and cancer.

•

Cryotherapy: It is an ablative procedure. Liquid nitrogen is
used to destroy abnormal tissue (Fig. 1). There is cryonecrosis,
dehydration of cells which leads to vascular stasis and protein
denaturation. Double freeze-thaw cycle is recommended. It
takes about 20–30 minutes. Anesthesia is not required. It is
extensively used worldwide and has excellent results. The
paramedical staff can be trained to do the procedure. It is the
mainstay of “see and treat” policy.
The recommendation of WHO guidelines (2013, 2014)
states that “the expert panel’s strong recommendation is
for cryotherapy over no treatment for women who have
histologically confirmed CIN 2+ disease”. 2,3
However, the available evidence is low. There is some
uncertainty related to the preterm delivery in future pregnancies.
The benefits outweigh the risks. Further, this technology
is possible in low resource settings. There is lower risk of
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Fig. 2: The LLETZ procedure

•

•

developing cervical cancer and related mortality due to cervical
cancer.
Large loop excision of transformation zone: This terminology
is preferred over loop electrosurgical excision procedure (LEEP)
as it qualifies that transformation zone is the target as LEEP
is often used in taking multiple small biopsies with small
loops.
It is mainly an excisional therapy and very suitable for highgrade lesions. Follow-up is still needed and the tissue excised
should be sent for histopathology. It can be done under local
anesthesia. A number of loops of different sizes and a good
electrocoagulation machine must be available (Fig. 2). A prior
colposcopic evaluation is recommended. The entire abnormal
area is to be excised. A second “pass” may be done if some
tissue is left behind. Adequate training in this procedure is
necessary. The base is cauterized and the patient is observed
for 2–4 hours for any hemorrhage. Follow up is done after
4–6 weeks.
This procedure is strongly recommended by WHO. The
benefits outweigh the risks. At 6 months, HPV clearance is
89.1%, but drops to 64.7% at 1 year. The major complications
are hemorrhage at 2/1,000, Infection at 1/1,000 and preterm
deliveries may go up to 37 more preterm per 1,000. Hence, it may
be restricted to women who have completed their families. The
risks are low in good setting. However, the facilities for LLETZ
are limited and they need to be expanded. The referral system
also needs to be strengthened.
Prabhakaran et al. report on effectiveness and safety of LLETZ
in a low resource setting.4
Thermoablation (Semm cold coagulator): It was developed by
Kurt Semm of Kiel, Germany in 1966 when it was called cold
coagulator. It is also called thermocoagulator. It has been
used worldwide, but most notably in the UK. It is used for
radical ablation. It utilizes electricity to heat a thermosound to
temperatures of 100–120°C, allowing for ablation of cervical
epithelial lesions by “boiling.” Clinically, it is acceptable as
outpatient department (OPD) procedure, especially for small
lesions. No anesthesia is required and it is currently available in
India (Fig. 3).
In 2019, WHO published special guidelines for the use of
thermal ablation for cervical precancer as this method was not
included in the earlier guidelines of 2011.5 This is an ablative
procedure for CIN 2+ disease. Colposcopic evaluation or Schiller
iodine test are mandatory to plan the procedure. Women who
460

Fig. 3: Thermoablation

•

are eligible are those where the entire lesion is seen, either on
ectocervix or slightly in the endocervix where the probe can
reach. A patient is considered unsuitable if the lesion is high
in the endocervix beyond the reach of the probe. Multiple
applications of 20–30 seconds each at a temperature of 100°C
till the entire abnormal area undergoes ablation. Nurses and
paramedicals may be trained to undertake the procedure. The
recommendation No. 6 states that if both LLETZ and thermal
ablation are available, suggest LLETZ. If after thermal ablation,
the patients’ tests turn out to be positive, WHO recommends
LLETZ.
The CO2 laser: This can be used for ablation or for excision. It is
a powerful tool, used by oncologists and ear, nose, and throat
(ENT) specialists, and is expensive. If it is available, it should be
used for the treatment of CIN. Its advantage is that it can be used
to treat HPV lesion in the entire genital tract. Vulval, vaginal, and
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Fig. 4: The CO2 laser

•

Fig 5: Cone biopsy–CKC

perianal warts can be successfully treated. For young patients
who have yet to complete their families CO2 laser ablation is
most suitable (Fig. 4).
Bar-Am et al. recommend combined colposcopy, loop
conization, and laser vaporization of ectocervical mucosa as it
reduces recurrence and residual disease.6
Conization: This is also known as CKC. In the absence of any
equipment, it is still possible to do a conization of the cervix.
Schiller iodine may be applied to denote the abnormal
epithelium on the ectocervix. Circular incision is taken all
around the lesion and a cone-shaped area excised (Fig. 5). It
is possible to take a small cone and not suggested to go deep
into the endocervix to avoid brisk hemorrhage. Cauterization
of the base is needed. The patient should be kept under
observation for at least 6 hours and called for a follow-up after
10 days. It is both diagnostic and therapeutic. Currently, it is not
practiced much in view of high morbidity due to hemorrhage
and infection.
The WHO recommends CKC when no other treatment is
available. Benefits still outweigh the harms which include both
hemorrhage and infection both 9/1,000. Subsequent obstetric
complication of premature labor is significant at 100 more
preterm deliveries per 1,000.
Ortoft et al. in 2010, reported that perinatal mortality and
preterm delivery increases in subsequent pregnancy after
conization of the cervix.7
Similar experience has been reported by Bruisma and Quinn
(2011).8
The easy availability in low resource setting makes it
acceptable to the patients.
The WHO guidelines also recommend CKC over LEEP in
cases of adenocarcinoma in situ. Cold knife conization may
result in fewer recurrences, and the panel felt that this benefit
outweighed the additional resources required for CKC. Kim et al.
have stated in 2011 that it is a single procedure for the treatment
of adenocarcinoma in situ.9
In 2018, Federation of Obstetric and Gynaecological Societies
of India (FOGSI) released its own guidelines on screening
and treatment of preinvasive lesions of the cervix and HPV
vaccination.10 They are available on FOGSI website and suitable
for all FOGSI members and others to refer to. There are 15 charts

given depending on the original diagnosis. It is also based on the
available resources whether low or high. Availability, accessibility
and affordability are all important in our practice.
The following recommendations from chart 14 are important:
– With high-grade CIN, if colposcopy is adequate, both
excision and ablation are adequate modalities of treatment
(Level A).
– Excision is recommended if recurrent CIN, endocervical
involvement, or colposcopy is inadequate (Level B).
– Follow-up of CIN 2/3 without treatment is unacceptable
(Level B).
– Immediate hysterectomy for CIN 2/3 is unacceptable (Level B).
– For positive margins after excision, cytology and endocervical
curettage (ECC) can be repeated after 6 months (Level A)
– Hysterectomy as an alternative to repeat excision is feasible
(Level C).
In the context of young women, the aim is to treat women with
high risk of developing invasive disease. Those who are not at
high risk are observed and kept on follow-up as the treatment
can have adverse consequences on the future pregnancy. The
aim is also to protect them for harms of over-treatment.
These good clinical practice recommendations (GCPR) are
unique as they have taken into consideration the available
resources, clinical conditions, population preferences, and
research evidence in the Indian context. They are suitable for
adoption in other low and low-middle income countries.
Strander et al.11 (2007) categorically stated that
- The CIN III women are at high risk for invasive cancer and
the risk is 2.4 times.
- The women above the age of 40 are more at risk.
- The risk has increased since 1960s and 1970s as only the
local treatment is being recommended currently.
Continuing his studies further, Strander (2014) reported on
the importance of ageing factor.12 Women, after the age of 60
or 70, who had been diagnosed and treated for CIN3 showed
an accelerated increased risk of acquiring invasive cancer. There
was also a steep increase in mortality rate.
Melniknow et al. from British Columbia have reported a
long-term follow-up.13 This study is extensively quoted in WHO
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guidelines. This study reports on 37,142 cases of CIN treated from
1986 to 2000, with a cohort of women with normal cytology and
no CIN. Their results indicate that a large number of recurrences
were seen in.
– The first 6 years after treatment.
– The overall incidence of cervical cancer was more in women
treated for CIN 37/100,000 as opposed to normal cohort
6/100,000.
– Cryotherapy was associated with the highest rate of
subsequent disease.
– The risk was higher in women over the age of 40 years.
They state that the information on the long-term risks of
developing CIN or cancer among the treated population is
limited. However, this information is crucial for the formation of
strategies and follow-up. The risk of CIN 2/3 after initial treatment
was related to age, initial CIN grade, and the treatment taken.
Therefore, in India, the patients must be alerted to plan for a
lifetime follow-up.
Hence, a lifelong follow-up of all such women treated
conservatively is strongly suggested. Further, the women should
be properly counselled not to miss any check-ups.
Special groups of patients need special attention and care;
these are listed as follows:
-

-

-

-
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Adolescent girls: A more conservative approach is
indicated and a close follow-up is preferred over surgical
procedures.
Pregnant women: Both cytology and colposcopy are safe
during pregnancy. Biopsy should be considered only if
there is suspicion of invasive cancer. The decidual reaction
or decidualization is the most specific finding in pregnant
women. There is marked vascularization. It is of great
interest as it does not happen in any other gynecological
condition. During pregnancy, epithelial changes may be
aggravated. A conservative approach is recommended for
CIN cases. Changes may regress after pregnancy. However,
if a woman has never had a screening test done, pregnancy
in the second trimester is a good opportunity to perform
a test.14 Even with early cervical carcinoma, there is role
of chemotherapy to control the disease; till such time, the
fetus reaches adequate viability. Most cases must to be
reassessed after completion of pregnancy and delivery.
Immunocompromised persons: Women included are those
with rheumatoid arthritis, various immune disorders,
and human immunodeficiency virus/acquired immune
deficiency syndrome (HIV/AIDS). They need a more
aggressive approach and individualized treatment in
consultation with physicians may be considered.
Women with other health conditions, which may be
gynecological or general medical disorders. Among the
gynecological conditions such as fibroids, adenomyosis,
endocrine disorders and prolapse, may alter the
management of CIN. It is best to plan treatment in
consultation with the physician in cases of medical
disorders.
Early invasive cancer or microinvasive cancer detected
on biopsy of LEETZ. This is a reality faced many times.
The FIGO guidelines may be followed. When the woman
has not completed her family and desires fertility
preservation, there is a need to preserve the uterus. It

Fig. 6: Radical trachelectomy

has become a problem since most of the present-day
women marry late and postpone childbearing due to
social issues.
There is a procedure of radical trachelectomy (Fig. 6).
In this, the entire cervix, upper one-third portion of vagina
and the surrounding tissues are excised. At times, pelvic
lymphadenectomy is also done. The procedure is also
called “radical cervicectomy.” A purse string-like suture
is kept at the lower end of the uterus to function like an
internal os. It is suitable for FIGO Stage IA to Stage IIA. It
was first described by Daniel Dargent in 1994. It can be
performed vaginally or abdominally. The abdominal route
may be by laparotomy, laparoscopy, or robotic.
Following this procedure, pregnancies become
difficult.
Pregnancy outcomes are also guarded. Preterm
birth is a reality. Good counselling is necessary before
undertaking this procedure.15 Recurrence rate is 3%
(1–16.8%).
Assisted reproductive treatment (ART) may be
needed. These include alternatives such as eggs can be
retrieved fertilized in vitro fertilization (IVF) and embryo
implanted in a surrogate.
Finally, many good procedures are available today which
have revolutionized the management of pre-invasive cervical
carcinoma. Conservative procedures can avoid a hysterectomy
but the need for life-long follow-up is difficult to achieve. With
the increasing role of screening of Asian population, many more
cases of CIN will be detected. Globocan (2020) has given us
encouraging picture of decreasing Incidence and mortality in
cervical cancer the world over.16 However, the total number of
cases shows an increase due to rise in population. This in turn
may lead to higher number of CIN being detected globally.17

C o n c lu s i o n
In 2018, WHO along with FIGO and United Nations Population Fund
(UNFPA) launched the project of “elimination of cervical cancer by
2030.”
World Health Organization has emphasized that the project of
control must be continued and strengthened. From a time when we
were contemplating on “cure of cancer,” which seemed unrealistic,
and now, the attitude changed to “control of cancer.” It was said
that earlier the diagnosis, better the prognosis. Hence, research into
early diagnosis led to the understanding of “pre-invasive phase” of
cancer which can give 100% cure. This was where we were towards
the end of 20th century.
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However, by the dawn of 21st century, the viral origin of cervical
cancer was well established. This has given an important role of
virologists, molecular diagnostics, immunologists, and researchers
to be deeply involved in the subject. Vaccines were introduced and
primary prevention became possible. The HPV detection tests were
available giving a reliable screening tool. Other screening tools such
as VIA, VILI, and VIAM were introduced.
However, the responsibility of the management of CIN rests
primarily with the gynecologists. Women have full faith in the doctor
who has taken care of them during the reproductive age. They
regularly visit the department of obstetrics and gynecology. So, it
is best to give them this management in the same department. It
will, no doubt, increase the work load of a practicing gynecologist.
However, it may lead to the development of a sub-specialty of
preventive oncology.
Our goals in oncology are evolving in the 21st century.
To date, 194 countries have pledged support for this project
and have earnestly started working on it. There are some countries
who have an ASR of below 10 and for them the goal appears to be
reachable. However, low- and middle-income countries have yet to
set up the facilities and need to spread awareness about this disease.
For them, the task ahead is difficult. However, many have made
good progress so far. World Health Organization has stated that
media and all stake holders should disseminate this information.
World Health Organization has further advised that all partners,
such as governments, development partners, private sector, and
medical institutions must work together.
There are many South Asian Federation of Obstetrics and
Gynaecology (SAFOG) countries who have taken a lead and shown
good progress. It would be of great importance if they could work
together and help each other to reach the goals.
•

•

The sustainable development goals given by United Nations
have also recommended a reduction in mortality due to cancer
by 30%. All cases should get the benefit of early detection and
prompt treatment. Palliative treatment and relief of pain should
be made available to all. Finally, one must ensure a pain-free
dignified death for all patients with cancer.
The ultimate goal is a world without cervical cancer by 2030.
An acceptable age-adjusted rate of 4/100,000 women should
be reached by 2030. For this to become a reality, we have to
achieve the following targets:
– 90% of girls should be vaccinated by age 15 years.
– 70% women aged 35–45 should have reliable screening test
done at least twice in their life time.
– 90% of women detected to have precancerous disease
should receive appropriate treatment and follow-up.
– Education of all women about early warning symptoms of
cervical cancer and facilities created to reach a health care
center at the earliest.
It is to be stated that “elimination” is different from “eradication.”
In the phase of elimination, all interventions are continued and
strict watch is kept on any case being reported. The next phase
is “eradication,” when the interventions are stopped and there
are no cases reported. Smallpox is already entered in that phase.

Clinical Significance
For, all girls to be fully vaccinated by the age of 15 years. It must
become a school health program. For screening to reach the

community, paramedical staff have to be recruited and trained. The
key for the success of the program is good administration.
The gynecologists’ involvement is going to be a crucial factor.
Gynecologists are not only involved in detection and treatment
of the precancerous lesions but also be involved in the overall
wellbeing and good health of all women. It is well known that
cervical cancer is an illness affecting poor and disadvantaged
women of a society. Most cases of HPV are protected by their own
immunity and good health from going on to developing cervical
cancer. These factors include education and financial security
of women, small families, hospital deliveries, good nutrition,
and good housing and sanitation. Access to health care for
contraception and prompt treatment of genital tract infection will
be protective against carcinogenesis. For achieving this, an access
to a gynecological service all through the life is essential and must
be available to all women. It will certainly put addition responsibility
on a busy practitioner.
Preventive oncology is here to stay and developing well. It will
play an important role in healthcare in the near future.
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