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ABSTRACT

Objective To study the long term risk of invasive cancer of

the cervix or vagina after treatment for cervical

intraepithelial neoplasia grade 3.

Design Prospective cohort study.

Setting Swedish cancer registry.

Participants All women in Sweden with severe dysplasia

or cervical carcinoma in situ (equivalent to cervical

intraepithelial neoplasia grade 3) treated during 1958-

2002 (n=132493) contributing 2315724 woman years.

Main outcome measures Standardised incidence ratios

with risk of cancer in the Swedish general female

population as reference, and relative risks in

multivariable log-linear regression model, with internal

references.

ResultsWomen with previous cervical intraepithelial

neoplasia grade 3 had an increased risk of invasive

cervical cancer compared with the general female

population (standardised incidence ratio 2.34, 95%

confidence interval 2.18 to 2.50). The increased risk

showed a decreasing trend with time since diagnosis for

women treated later than 1970 but the risk was still

increased after 25 years. An effect of age was found, with

an accentuated increase in risk for women aged more

than 50. The excess risk for cervical cancer associated

with previous cervical intraepithelial neoplasia grade 3

has steadily increased since 1958. For vaginal cancer the

standardised incidence ratio was 6.82 (5.61 to 8.21) but

this decreased to 2.65 after 25 years. Adjustments in the

multivariable log-linear regression model did not

substantially alter these results.

ConclusionsWomen previously treated for cervical

intraepithelial neoplasia grade 3 are at an increased risk

of developing invasive cervical cancer and vaginal cancer.

This risk has increased since the 1960s and is

accentuated in women agedmore than 50. The risk is still

increased 25 years after treatment.

INTRODUCTION

The principle behind population based screening for
cervical cancer is the detection and treatment of pre-
cancerous lesions toprevent thedevelopment of cervical
cancer. Many countries and settings also offer follow-up
programmes to find and treat residual or recurrent

disease. Although most women treated for high grade
dysplasias are protected from invasive cervical cancer,
reports have shown an increased risk for high grade
dysplasia and for cervical cancer among treated
women.1-5 Knowledge about the risk of invasive cancer
after treatment is important as a basis for follow-up
programmes. Even with vaccination of young females
against certain high risk types of human papillomavirus,
surveillanceafter treatmentofhighgradecervical lesions
will still be required for the foreseeable future.
It is possible to analyse the efficacy and potential

weaknesses of screening programmes using data from
the national Swedish cancer register, which was
established in 1958, eight years before the first regional
screening programme was introduced. Since the
foundationof the cancer register it has beenmandatory
to report all cancers as well as some precancerous
lesions, such as cervical carcinoma in situ. The report-
ing is double—both pathologists and clinicians report
the cases—and regional cancer registers follow up all
discrepancies and unclear cases. The coverage and
quality of the data are high.6 7

We investigated whether Swedish women treated
for severe dysplasia or cervical carcinoma in situ
have an excess risk of cervical and vaginal cancers.

METHODS

In November 2005 we retrieved all histopathology
reports of cervical carcinoma in situ, or severe
dysplasia bordering on cervical carcinoma in situ,
from the Swedish cancer register for 1958-2002. These
diagnoses are equivalent to cervical intraepithelial
neoplasia grade 3, and the register stipulates obligatory
reporting of them. The register includes dates of death
and emigration through linkages to the national
Swedish causes of death register and national Swedish
population register, respectively.Weused the patients’
unique registration number to link their details to the
cancer register; 881women had a diagnosis of invasive
cervical cancer and 111 women had a diagnosis of
vaginal cancer. Lesions of both the external part of
the cervix (portio) and the vagina are classified as
cervical and lesions of both the vulva and vagina are
classified as vulval.
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Statistical analysis

For women with an initial diagnosis of cervical intra-
epithelial neoplasia grade 3 we determined person
time at risk and the number of observed and expected
cervical cancers according to the yearly incidence, by
five year age groups, from the general female
population, using Epicure version 2.1 (Hirosoft,
Seattle, Washington). We calculated standardised
incidence ratios with 95% confidence intervals using
SAS version 9. To account for prevalent cancers in
the cohort we excluded the first year of follow-up
from the analyses. We calculated the absolute risk
changes, presented as difference in incidence, as the
incidence−(incidence/standardised incidence ratio).
These analyses were also done separately for the num-
ber of observed and expected squamous cell cancers,
adenocarcinomas or adenosquamous cancers of the
cervix, and vaginal cancer. For multivariable
regression analyses we assumed that the observed

number of cases followed a Poisson distribution, and
we weighted the number of observed cases by the log
of the number of expected cases. These analyses were
carried out using SAS version 9.

RESULTS

Overall, 132 493 women had a diagnosis of cervical
carcinoma in situ or severe dysplasia (equivalent to
cervical intraepithelial neoplasia grade 3) recorded in
the Swedish cancer register during 1958-2000,
contributing 2 315 724 woman years. Of these
women, 881 had a diagnosis of invasive cervical cancer
more than one year after treatment for cervical intra-
epithelial neoplasia grade 3. The overall standardised
incidence ratio for womenwith previous cervical intra-
epithelial neoplasia grade 3 to develop invasive cervi-
cal cancer was 2.30 (95% confidence interval 2.15 to
2.46) compared with the general female population
(table 1). The risk was significantly increased in all

Table 1 | Risk of invasive cervical cancer and vaginal cancer amongwomenwith previous cervical intraepithelial neoplasia grade 3 (CIN 3)

Variables

Cervical cancer Vaginal cancer

No of
cases

Expec-
ted No

Woman
years SIR (95% CI)

Change in
incidence/
100 000

No of
cases

Expec-
ted No

Woman
years SIR (95% CI)

Change in
incidence/
100 000

All cases 881 382 2 315 724 2.30 (2.15 to 2.46) 21.5 111 16.28 2 324 157 6.82 (5.61 to 8.21) 4.1

Birth cohort:

<1915 94 13 52 583 6.99 (5.65 to 8.55) 153.2 25 1.39 53 069 17.97 (11.63 to 26.53) 44.5

1915-29 225 84 376 018 2.66 (2.33 to 3.03) 37.3 44 6.45 377 678 6.83 (4.96 to 9.16) 9.9

1930-9 166 75 476 699 2.21 (1.89 to 2.57) 19.1 18 3.60 478 550 5.00 (2.96 to 7.91) 3.0

1940-9 191 113 761 352 1.69 (1.46 to 1.94) 10.2 16 3.45 763 960 4.64 (2.65 to 7.53) 1.6

1950-9 157 73 462 532 2.13 (1.81 to 2.49) 18.0 7 1.16 463 950 6.02 (2.42 to 12.41) 1.3

1960-9 47 20 163 772 2.28 (1.67 to 3.03) 13.8 1 0.23 186 950 4.34 (0.11 to 24.18) 0.4

≥1970 1 1 22 768 0.58 (0.01 to 3.22)

Age at diagnosis of
CIN 3 (years):

<20 3 3 29 464 0.93 (0.19 to 2.73) −0.8 0 0.04 29 507 0 (0 to 70.78) 0

20-29 158 114 779 005 1.38 (1.17 to 1.61) 5.6 12 2.12 780 702 5.67 (2.93 to 9.90) 1.3

30-39 305 147 898 004 2.07 (1.84 to 2.31) 17.6 14 5.01 901 839 2.80 (1.53 to 4.69) 1.0

40-49 203 85 456 020 2.37 (2.05 to 2.72) 25.7 40 5.70 457 502 7.02 (5.01 to 9.55) 7.5

50-59 123 23 114 626 5.19 (4.32 to 6.20) 86.6 21 2.20 115 603 9.54 (5.91 to 14.59) 16.3

60-69 65 6 29 995 10.24 (7.90 to 13.05) 195.5 13 0.87 30 364 15.02 (8.00 to 25.68) 40.0

70-79 22 1 7743 14.62 (9.16 to 22.13) 264.7 9 0.31 7776 29.39 (13.44 to 55.78) 111.8

≥80 2 0 868 16.1 (1.95 to 58.16) 216.2 2 0.04 864 50.36 (6.10 to 181.93) 226.9

Period of diagnosis:

1958-70 241 127 647 924 1.89 (1.66 to 2.14) 17.5 47 6.93 650 115 6.79 (4.99 to 9.02) 6.2

1971-80 313 145 925 035 2.15 (1.92 to 2.40) 18.1 29 6.05 928 394 4.79 (3.21 to 6.88) 2.5

1981-90 244 85 569 220 2.86 (2.52 to 3.25) 27.9 27 2.59 571 523 10.43 (6.88 to 15.18) 4.3

1991-2002 83 23 173 545 3.52 (2.80 to 4.36) 34.2 8 0.71 174 125 11.24 (4.85 to 22.15) 4.2

Time since diagnosis
(years):

1-<2 71 21 126 772 3.28 (2.56 to 4.13) 17.7 10 0.35 126 934 28.43 (13.64 to 52.29) 7.6

2-4 169 62 357 979 2.70 (2.31 to 3.14) 38.9 15 1.13 358 671 13.31 (7.45 to 21.96) 3.9

5-9 242 92 528 115 2.61 (2.29 to 2.96) 29.7 26 2.14 529 757 12.15 (7.94 to 17.80) 4.5

10-14 168 75 446 732 2.23 (1.90 to 2.59) 28.3 20 2.50 448 548 8.01 (4.89 to 12.37) 3.9

15-19 103 55 353 676 1.84 (1.50 to 2.24) 20.7 14 2.79 355 321 5.01 (2.74 to 8.41) 3.2

20-24 66 38 253 887 1.73 (1.34 to 2.20) 13.3 14 2.85 255 076 4.91 (2.69 to 8.24) 4.4

≥25 62 36 248 563 1.72 (1.32 to 2.20) 11.0 12 4.52 249 851 2.65 (1.37 to 4.64) 3.0

SIR=standardised incidence ratio. SIR and change in absolute risk expressed as change in incidence per 100 000 woman years for whole population and stratified for birth cohort, age at

diagnosis of CIN 3, period of diagnosis, and time (years) since diagnosis and the detection of invasive cancer.
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birth cohorts, except for the latest (women born after
1969), for whom the risk did not differ from unity. The
most noticeable increase was in the earliest cohort
(women born before 1915). The risk was increased in
all ages when treated agedmore than 20, with an accel-
erated increase after age 50. For each decade since the
1960s the time trendwas of increasing risk, with a stan-
dardised incidence ratio of developing invasive cancer
after treatment for cervical intraepithelial neoplasia
grade 3 almost twice as high if treatment was under-
taken during 1991-2000 compared with 1958-70.
Overall, 746of the 881womenwith cervical epithelial

cancer had squamous epithelial cancer (85%), 131 had
adenocarcinoma or adenosquamous carcinoma (15%),
and four had other diagnoses. The standardised
incidence ratio for developing invasive squamous cell
cervical cancer was slightly higher (2.49, 2.32 to 2.68)
than that for all cervical cancers, but the pattern in
different periods, age at diagnosis of and treatment for
cervical intraepithelial neoplasia grade 3, and time since
diagnosis did not differ from the overall data for all
invasive cervical cancer (data not shown).
The risk of developing adenocarcinoma or adenos-

quamous carcinoma also increased (standardised

incidence ratio 1.62, 95% confidence interval 1.36 to
1.93). The risk seemed to be inflated particularly for
women treated for cervical intraepithelial neoplasia
grade 3 in the 1990s, and time since diagnosis had no
effect (data not shown).
When controlling for period of diagnosis and time

since diagnosis in the multivariable regression model,
a trend (P<0.001) was found of increasing risk of
cervical cancer with increasing age at diagnosis, with
a noticeable acceleration after age 50 (table 2). The
time trend of increased risk for each decade since the
1960s also remained in the multivariable regression
model (P<0.001), with the risk of developing invasive
cancer almost twice as high if treatment for cervical
intraepithelial neoplasia grade 3 was undertaken
during 1991-2000 compared with 1958-70. A slight
decrease in relative risk was found by time since
diagnosis (P=0.04), although none of the risk estimates
significantly deviated from unity. Further analysis
showed a significant interaction between period of
diagnosis and time since diagnosis (P<0.001). Stratify-
ing for time period showed an increased risk of acquir-
ing cervical cancer with time after treatment during
1958-70, whereas the risk decreased with time for
period of diagnosis after 1970 (table 3): standardised
incidence ratio 2.16 (1.51 to 2.59) up to 15 years after
treatment and 1.50 (1.07 to 2.10) up to 25 years after
treatment.
In the multivariable regression model the risk for

adenocarcinoma or adenosquamous carcinoma also
increased with age at diagnosis of cervical intra-
epithelial neoplasia grade 3 as well as if the period of
diagnosis was after 1970 (data not shown).

Vaginal cancer

The risk of developing vaginal cancer, a rare disease,
after treatment for cervical intraepithelial neoplasia
grade 3 was small in absolute terms—111 cases, with
95% being squamous epithelial cancer: incidence
5/100 000 woman years. The observed number was,
however, almost seven times higher than expected.
The standardised incidence ratios showed an increased
risk with age and with period of diagnosis but a
decreased risk with time since diagnosis (table 1). In
the multivariable regression analysis, however, a
decreasing risk was found with period of treatment
(table 2). The decreased risk with time since diagnosis
persisted and after 25 years it was one fifth of the
risk in the reference follow-up period (2-4 years). No
evidencewas foundof an interactionbetweenperiodof
diagnosis and time since diagnosis (P=0.45).
To account for possible misclassification of cervical

cancers as vaginal cancers the data for cervical and
vaginal cancers were pooled. Two women had both
diagnoses and were censored at the time of the first
diagnosis. In total, 990 cases were found (incidence
rate 43/100 000 woman years) and the risk of cervical
or vaginal cancer after treatment for cervical intra-
epithelial neoplasia grade 3 was increased 2.5 times
comparedwith the general female population (standar-
dised incidence ratio 2.48, 2.33 to 2.64).

Table 2 | Relative risks comparedwith internal references of invasive cervical cancer and vaginal

cancer amongwomenwith previous cervical intraepithelial neoplasia grade 3 (CIN 3)

Variables
Relative risk (95% CI)
of cervical cancer

Relative risk (95% CI)
of vaginal cancer

Age at diagnosis of CIN 3:

<20 0.49 (0.16 to 1.53) *

20-29 0.67 (0.55 to 0.81) 2.25 (1.04 to 4.87)

30-39† 1.00 (1.00 to 1.00) 1.00 (1.00 to 1.00)

40-49 1.23 (1.03 to 1.48) 2.41 (1.31 to 4.45)

50-59 2.67 (2.16 to 3.29) 2.90 (1.47 to 5.73)

60-69 4.75 (3.63 to 6.21) 3.81 (1.77 to 8.19)

70-79 6.00 (3.88 to 9.28) 6.44 (2.71 to 15.33)

≥80 6.38 (1.58 to 25.70) 9.72 (2.15 to 44.04)

P for trend <0.001 <0.001

Period of diagnosis:

1958-70† 1.00 (1.00 to 1.00) 1.00 (1.00 to 1.00)

1971-80 1.37 (1.27 to 1.07) 0.54 (0.33 to 0.87)

1981-90 1.76 (1.63 to 1.35) 0.78 (0.46 to 1.31)

1991-2000 1.80 (1.65 to 1.27) 0.46 (0.20 to 1.04)

P for trend <0.001 0.007

Time since diagnosis (years):

1-<2 1.16 (0.88 to 1.54) 2.09 (0.94 to 4.65)

2-4† 1.00 (1.00 to 1.00) 1.00 (1.00 to 1.00)

5-9 1.03 (0.85 to 1.26) 0.95 (0.50 to 1.80)

10-14 0.94 (0.76 to 1.18) 0.66 (0.33 to 1.31)

15-19 0.84 (0.65 to 1.08) 0.45 (0.21 to 0.95)

20-24 0.86 (0.64 to 1.15) 0.44 (0.20 to 0.96)

≥25 0.91 (0.67 to 1.23) 0.21 (0.09 to 0.47)

P for trend 0.04 <0.001

P for interaction‡ <0.001 0.45

Result of multivariable log-linear regression, with adjustment for age at diagnosis of CIN 3, period of diagnosis,

and time (years) since diagnosis and the detection of invasive cancer.

*This category was collapsed with 20-29 years owing to lack of cases.

†Reference category.

‡Interaction between period of diagnosis and time since diagnosis.
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DISCUSSION

Women have a high excess risk of developing invasive
cervical cancer after treatment for cervical carcinoma
in situ or severe dysplasia bordering on cervical carci-
noma in situ (equivalent to cervical intraepithelial neo-
plasia grade 3). The risk has increased since the 1960s
and is almost twice as high for women treated in the
1990s compared with those treated during 1958-70.
One possible explanation is differences in treatment

modalities. The Swedish cancer register does not, how-
ever, include data on treatment. Over the period
studied (1958-2000), however, a strong consensus
throughout Sweden has been to treat women with a
diagnosis of cervical intraepithelial neoplasia grade 3
and to offer intensified follow-up with cytology for at
least five years.We are confident therefore thatmost of
the cohort with a diagnosis of cervical intraepithelial
neoplasia grade 3 had been treated. In the 1960s high
grade cervical dysplasia was treated by hysterectomy,
and cold knife conisation was considered a conserva-
tive treatment. During the 1980s more conservative
modes of treatment such as cryotherapy, cauterisation,
and laser vaporisation or conisation became popular.
Cold knife conisationwas fairly uncommon in Sweden
in 1990, when large loop excision of the transforma-
tional zone was introduced.8 Large loop excision of
the transformational zone is now the dominantmethod
of treatment for dysplasia in Sweden as in the rest of
Europe. This development has been favourable for
preservation of fertility9 and for minimising post-
operative morbidity but leaves more tissue at risk of
recurrent dysplasia and possibly also undetected
residual dysplasia. Women of fertile age have been
treated more conservatively since the 1960s, and they
have a considerably lower risk of cancer than older
women. Despite this the changed patterns in therapy
can help explain the trend over time, as the trend
remained after adjustment for age in the multivariable
regressionmodel. One study looked at the influence of
treatment modalities4 but did not find any significant
difference in recurrence of cervical intraepithelial
neoplasia or incidence of cancer between women
who had undergone hysterectomy and those who
were treated by conservative methods. One weakness
of the study, however, was the small number of women
who had had a hysterectomy.

A possible shift in diagnostic criteria over time must
also be considered. The incidence of cervical intra-
epithelial neoplasia grade 3 has been stable since
1968, however, with a 10% drop after the early 1980s,
corresponding to treatment extended to women with
milder grades of dysplasia. We can also speculate that
the increased prevalence of human papillomavirus
infection over the years has had a greater impact on
women treated for cervical intraepithelial neoplasia
grade 3 compared with the general population. Cervi-
cal intraepithelial neoplasia grade 3 is to a large extent
caused by persistent infection with human papilloma-
virus. Thus this cohort has a proved susceptibility to
high risk infection, which remains as a risk factor and
might make these women more vulnerable to
increased exposure to the virus. The classic lifestyle
risk factors for human papillomavirus infection as
well as cervical cancer, such as number of partners,
number of partners’ partners, and cigarette smoking,
may also remain throughout life in women treated for
cervical intraepithelial neoplasia grade 3 and therefore
constitute an increased risk despite treatment.
The increased risk of cervical cancer in the entire

cohort did not decline substantially in the 25-30 years
after treatment, but a stratified analysis showed
opposite trends with period of diagnosis (table 3). In
women treated after 1970 the trend is of decreasing
standardised incidence ratios, but their risk of cervical
cancer is still increased compared with that of the
general population. After 10 years of follow-up the
standardised incidence ratios for women with cervical
intraepithelial neoplasia grade 3 treated before or after
1970 are similar.
Swedish women with no history of diagnosis of high

grade dysplasia have a low risk of developing dysplasia
and cancer after the age of 50. In most organised
screening programmes this has justified less frequent
screening or stopping screening in women around age
60.10 Those women treated for cervical intraepithelial
neoplasia grade 3 are, however, still at risk. The clinical
implication of our findings is that women treated for
cervical intraepithelial neoplasia need special
programmes for long term follow-up, with cytology
and possibly testing for human papillomavirus. Stop-
ping such a programme in women aged 60 is not justi-
fied if they were aged more than 35-40 when treated.
We have no clinical data on the women after treat-

ment for cervical intraepithelial neoplasia grade 3, but
according to Swedish guidelines such women are
offered frequent appointments for screening after
treatment11 and their motivation for attending has gen-
erally been high. It is not unreasonable to assume that
these women have beenmore closely followed upwith
cytology than the general population. The noticeable
increase in incidence of cervical cancer for women
agedmore than 50 at the time of treatment could partly
be due to lack of follow-up but it could also lead to
questioning the follow-up programme of cytology
alone, which has been customary in Sweden as else-
where. Testing for human papillomavirus DNA has
shown to be of some benefit in identifying women in

Table3 | Standardised incidence ratios (SIR) for cervical cancerby timesincediagnosisof cervical

intraepithelial neoplasia grade 3 (CIN 3), stratified by period of diagnosis

Time since diagnosis
of CIN 3 (years)

SIR (95% CI) for diagnosis
during 1958-70

SIR (95% CI) for diagnosis
during 1971-2002

1-<2 0.62 (0.23 to 1.64) 4.42 (3.48 to 5.61)

2-4 1.17 (0.76 to 1.80) 3.32 (2.83 to 3.90)

5-9 1.99 (1.50 to 2.63) 2.84 (2.46 to 3.27)

10-14 2.40 (1.81 to 3.17) 2.16 (1.81 to 2.59)

15-19 2.29 (1.67 to 3.14) 1.65 (1.29 to 2.10)

20-24 2.06 (1.46 to 2.92) 1.50 (1.07 to 2.10)

≥25 1.82 (1.37 to 2.43) 1.45 (0.88 to 2.41)

P for trend 0.005 <0.001
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whom treatment has failed in the short term12 but fol-
low up data on the role of these tests long term are
scarce. A study that investigated the utility of testing
for human papillomavirus DNA within a year after
treatment did not show an important role for this
method in long term follow-up.13

We also found an increased risk of invasive adeno-
carcinoma and adenosquamous carcinoma of the
cervix after treatment for cervical intraepithelial
neoplasia grade 3 occurring in squamous epithelium.
This reflects the common epidemiological and bio-
logical risk factors between these variants of cervical
carcinoma observed in several studies.14 15

The relative risk in women treated for cervical intra-
epithelial neoplasia grade 3 to develop vaginal cancer
compared with the general age matched population
seems to be even higher than for invasive cervical
cancer. The 111 cases in this study contributed 8% of
all the 1358 cases of primary vaginal cancer in Sweden
diagnosed during 1958-2002.6 Our study confirms
observations in smaller studies16 that cervical intra-
epithelial neoplasia grade 3 is related to vaginal cancer.
These two cancers can be connected for at least two
reasons. Firstly, about 60% of cases of vaginal cancer
are related to high risk human papillomavirus
infection1718 and share this risk factor with cervical
cancer, predominantly in younger women.19

Secondly, vaginal cancer can result from the progres-
sion of incompletely treated cervical intraepithelial
neoplasia grade 3, regardless of whether hysterectomy
has been carried out.
It has not been possible to link the diagnosis of

cervical and vaginal cancers to hysterectomies on an
individual basis. Swedish national statistics for hyster-
ectomies since 1998 indicate a slowly decreasing life
time accumulated incidence of 14%,20 which is in
concordance with earlier studies showing that the
incidence of hysterectomies in Sweden has been fairly
low compared with other countries.21

It has been observed that women who have under-
gone hysterectomy and have a history of cervical intra-
epithelial neoplasia grade 3 are at some risk of
developing “cervical” cancer,1 although these cancers
were classified often as vaginal cancers. Reasons are
therefore good for including vaginal cancer in an

analysis of the follow-up of women with previous
cervical intraepithelial neoplasia grade 3.
The risk of vaginal cancer after treatment of cervical

intraepithelial neoplasia grade 3 seems to decrease
with time. After adjusting for age at diagnosis and
period of diagnosis in the multivariate analysis this
risk after more than 25 years seems to be only a 10th
of that 1 or 2 years after treatment, although this is still
more than double that of the general population. The
reason for this pattern is unclear. One possible expla-
nation could be that vaginal dysplasias and even
cancers were concomitant with cervical intraepithelial
neoplasia grade 3 and that these were overlooked
during treatment for cervical intraepithelial neoplasia
grade 3 but found in the immediate follow-up period.
No new susceptible metaplastic epithelium can
develop after hysterectomy, and assuming that a large
proportionofwomenwhodevelopvaginal cancer after
a diagnosis of cervical intraepithelial neoplasia grade 3
have undergone hysterectomy then the procedure
might provide better protection than conservative
treatment, something which is still to be proved.
Although the number of women with vaginal cancer
was small, the large increase even in absolute risk for
vaginal cancer in women aged more than 60 when
treated for cervical intraepithelial neoplasia grade 3
necessitates consideration of follow-up and supports
follow-up even after hysterectomy.4

The strength of this study is the size of the study
cohort, comprising almost 2.5 million woman years
after diagnosis of cervical intraepithelial neoplasia
grade 3. This is more than four times the combined
data in a recently published meta-analysis.4 Further-
more, the completeness of records in the Swedish
cancer registry is high, and linkage to comprehensive
records covering the entire Swedish populationmakes
it possible to keep track of migration and deaths.
The weaknesses of this study are that we could not

link the data tomode of treatment or to hysterectomies
and we lacked information on how the women have
been followed up. We can only speculate therefore
about the influence of these modalities.

Conclusion

Women treated for cervical intraepithelial neoplasia
grade 3 are at increased risk of developing invasive
cancer in the remaining cervix or vagina. This risk
has increased with changes in treatment modalities
since the 1990s compared with treatment in the
1960s, is higher for women who are older (≥50 years)
at treatment, and remains increased 20 or more years
after treatment compared with the general population.
The question on how follow-up should be carried out is
not resolved but this study implies that it has been
insufficient and that prospective studies for strategies
of long term follow-up after treatment of high grade
cervical lesions are needed. Until we have learnt
more we should at least offer women who have been
treated for cervical intraepithelial neoplasia grade 3
cytological smears at regular intervals, preferably for
at least 25 years, independent of age.

WHAT IS ALREADY KNOWN ON THIS TOPIC

The risk of invasive cervical cancer ismore than double that of the general population at least
10 years after treatment for cervical intraepithelial neoplasia grade 3

Long term incidence of vaginal cancer after treatment for cervical intraepithelial neoplasia
grade 3 is poorly documented

WHAT THIS STUDY ADDS

Women are at an increased risk of invasive cervical cancer more than 25 years after treatment
for cervical intraepithelial neoplasia grade 3

The risk of invasive disease is noticeably increased in women aged more than 50 when
treated

The risk of vaginal cancer is increased in women treated for cervical intraepithelial neoplasia
grade 3
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