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Introduction

Treatment of adenocarcinoma in situ (AIS) of the uterine

cervix is a contentious subject without consensus regard-

ing treatment. Should patients be offered conisation as a

conservative fertility sparing option or should they undergo

a hysterectomy?

Histologically, approximately 20% of cervical cancers

are adenocarcinomas and most patients are in their mid-

30s. Avoiding hysterectomy and preventing fertility loss is

thus a top priority [1].

Previous studies have demonstrated that conservative

treatment of AIS with conisation is a good option if free

margins can be obtained. These same studies show that

cone margin status is currently the most clinically useful

indicator of residual disease [2-4]. In addition margin in-

volvement is associated with a 50% risk of recurrent dis-

ease, compared to 14% when the margins are free [1].

Multi-focal disease (skip-lesions), which has been reported

in 15% of the patients, is another challenge if these young

women are to be treated conservatively with a minimal risk

of developing invasive disease [1].

Considering that 14% of patients with free margins are at

risk of recurrent disease after conisation, an additional di-

agnostic tool would be helpful. To evaluate the risk of resid-

ual disease in the cervical canal as well as the presence of

skip lesions, endocervical curettage (ECC) may be such a

tool, but the reported results are inconclusive due to the

limited numbers of patients in previous studies [1, 2].

The purpose of this study was to evaluate the diagnostic

value of ECC performed directly after a conisation in pre-

dicting recurrent disease compared to conisation alone in a

large group of patients. In addition, the study aimed to eval-

uate the long-term results of conservative treatment in

women with AIS treated between 1990 and 2010 at Aarhus

University Hospital, Denmark.

Materials and Methods

All patients treated for AIS between January 1, 1990 and De-

cember 31, 2010 at the Department of Gynaecology, Aarhus

University Hospital, Denmark, who had histologically proven

adenocarcinoma in situ were identified retrospectively through

computerised files (Patobanken). Patobanken is a national

pathology registry in which all histological and cytological sam-

ples taken in every patient are registered. Therefore, all patients

treated at the hospital during this period could be identified.

From the pathology reports, information on each patient was

recorded including age, date of treatment and retreatment, con-

isation height, histology, ECC results, as well as the status of

cervical and vaginal margins. In addition, information was col-

lected on follow-up cytology results and recurrent disease veri-

fied histologically as well as further treatment, i.e. hysterectomy

or repeated conisations. Recurrent disease within four months

after the primary conisation was defined as persistent disease.

Only women with a minimum follow-up of 18 months were in-

cluded in the study. Patients were included as long as they had

an AIS diagnosis, even if they were diagnosed with squamous le-

sions at the same time. 

The standard procedure remained unchanged during the entire

study period at the Aarhus University Hospital. All patients had an

endocervical curettage performed after the conisation. Moreover,

follow-up after treatment for AIS was standard for the entire study

period. Patients were offered follow-up which included cervical

cytology every three to six months for the first two years after

treatment and every 12 months for the next eight years. In case of

positive cytology, colposcopy and cervical biopsies were under-

taken. After ten years of follow-up these women re-joined the na-Revised manuscript accepted for publication November 12, 2013
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tional screening programme, with cervical smears every three

years until age 60.

The study was approved prior to data collection as required by

Danish law (Datatilsynet jr. nr. 2012-41-0648 and Sund-

hedsstryrelsen jr. Nr. 3-3013-152/1/KAHO).

Results

All patients
A total of 195 patients with adenocarcinoma in situ

proven by histologic samples and a follow-up of at least 18

months were identified. These patients had a median age

of 32 years (range 19–76). The median follow-up was 6.4

years (range 1.5–20) for all patients diagnosed between

1990 and 2010.

Of the total sample group, 127 had a cone specimen with

both margins free, cervical and vaginal. Of the remainder,

31 patients had a cone specimen in which only cervical

margins were affected, and 21 patients had a cone speci-

men in which only vaginal margins were affected. There

were 12 patients in whom both the cervical and vaginal

margins were affected. In one patient the margins were not

described in the pathology report, and specimens were not

representative in three patients. 

Margins
In the 64 patients with margin involvement, 26 (41%)

were treated with hysterectomy. Among patients with re-

current or persistent disease after the initial conisation, 11

(n = 11; 17%) were not treated with hysterectomy. These

patients had a second conisation and further follow-ups

with no further signs of dysplasia and no development of

cancer to date. The median follow-up time for these 11 pa-

tients was 5.4 years, and their median age was 30 (range

23–38 years). 

In 27 patients with margin involvement, further surgery

was not performed, but instead these patients were closely

monitored. All patients remained free of disease (median

follow-up 5.0 years).

Hysterectomy was avoided in 38 (27+11) (59%) patients

in whom margins were primarily affected. Among these

patients, 32 patients had one margin affected and six pa-

tients had both margins affected. Only seven of 38 showed

positive ECC. Their median age was 29 years (19–50). The

median follow-up in this group was 5.3 years. No patients

in this group have been diagnosed with cervical cancer to

date. 

Endocervical curettage
ECC results were available in 165 of the 195 patients; 21

patients did not have ECC performed and nine ECCs were

not representative. ECC was performed after the initial con-

isation procedure in all patients described below. 

Among 144 patients with a normal ECC report, 11

(8%) later developed recurrent disease and four (3%) pa-

tients showed persistent disease within four months,

meaning that 129 (90%) patients were cured after the ini-

tial conisation when the initial ECC was normal, 22

(17%) of these patients however underwent a hysterec-

tomy despite a normal ECC. Fifteen patients (11%) later

developed recurrent intraepithelial neoplasia despite a

normal ECC report. 

After conisation, 21 patients had positive ECC results

(histologically atypical cells in seven, dysplasia in three,

adenocarcinoma in four, and AIS in seven). Of the patients

with positive ECC results, hysterectomies were performed

in 13 (62%). The pathologists’ reports were as follows: six

(46%) were normal, seven (54%) showed cervical intraep-

ithelial neoplasia (CIN) III, AIS, or adenocarcinoma of the

uterine cervix (AC).

Among the remaining patients with a positive ECC (n =

8), recurrent disease was observed in two, while the ma-

jority (n = 6) had no further signs of dysplasia after the ini-

tial conisation. The two patients diagnosed with recurrent

AIS were treated with a new conisation. All eight patients

who did not have hysterectomies performed despite the re-

sults of the ECC were monitored closely, and to date none

has been diagnosed with recurrence (median age 30 years;

median follow-up time 6.5 years). 

Clear margins and ECC
Clear margins and normal ECC results were present in

110 patients at the first conisation for AIS; 92 (84%) of

these patients had no signs of recurrence during a median

observation period of seven years (range 1.5–20). 

Three (2.7%) patients developed recurrent disease after a

median time of four years (range 2.5–5.5). They were

treated with a second conisation and did not show any fur-

ther signs of dysplasia. 

Fifteen patients had hysterectomies performed. Of these,

ten had a hysterectomy performed based on the first AIS

diagnosis, i.e. without persistent or recurrent disease. Their

median age was 46.3 (range 32–58 years). Of these ten

women, six hysterectomy specimens were without dyspla-

sia, one showed atypical cells, one had AC (also showed

this in the initial conisation), one showed dysplasia, and

one was performed due to menometrorrhagia.

The remaining five who underwent a hysterectomy had

the procedure performed after a recurrence of the disease.

The median time tor recurrence was 2.25 years (range 1.6–

19.6). Pathology reports in these five patients showed AIS

in two cases, CIN in two cases and endometrial cancer in

one patient (which cannot be associated with the initial di-

agnosis of AIS of the uterine cervix). 

Hysterectomy patients
In total, 45 patients underwent a hysterectomy during the

follow-up period (median age: 45.6 years at the time of the

procedure). In 20 patients (44%) no dysplasia was reported;

24 patients were diagnosed with intraepithelial neoplasia
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of the cervix or cancer (AC: n = 5, AIS; n = 11, CIN: n = 6

and atypical cells: n = 2). In one patient hysterectomy was

performed for another reason (menometrorrhagia). 

Hysterectomy after primary conisation
Hysterectomy was performed within four months of first

AIS diagnosis in 31 cases. Twenty-six of these hysterec-

tomies were performed owing to the results of the first con-

isation, whereas in five patients, it was performed because

of persistent disease (median age 45.5 years, range 26–76). 

In the 26 hysterectomies performed after the first coni-

sation, both free margins and a negative ECC were seen in

six patients. However, one of these six showed persistent

disease following the first conisation despite the free mar-

gins and the results of the ECC. Of the remaining five, one

patient had AC in the hysterectomy specimen and four

showed no signs of malignancy. Their median age was 47

years. (Table 1)

Hysterectomy after recurrent disease
Fourteen patients had a hysterectomy more than four

months after initial diagnosis, i.e. not because of persistent

disease (by definition). Seven (of the 14) were performed

due to recurrent disease, one due to menometrorrhagia, and

the remaining six were performed a median of 2.7 years

after first diagnosis. It is not clear from the notes why these

hysterectomies were performed. It may be because, in each

case, the patients were no longer of childbearing age; their

median age was 44.8 (range 36–76).

Of the seven patients who had hysterectomies performed

due to recurrent disease after a median of 4.8 years, six

showed intraepithelial neoplasia in the hysterectomy spec-

imens and one did not.

All hysterectomy patients
A total of 19 (54%) of the initial ECC results corre-

sponded to the results found in the hysterectomy speci-

mens, either clear of or with signs of malignancy. Sixteen

(46%) of hysterectomy results did not correspond to the ini-

tial ECC results; one either being with signs of AIS while

the other being clear, or vice-versa (Table 1).

There were no free margins in six patients, either cervical

or vaginal. Five patients had just the cervical margin free,

while 15 patients had just the vaginal margin free. Two pa-

tients did not have any results about margin status (Table 1).

Of the 44 patients in the study who underwent hysterec-

tomies because of AIS, six did not have ECC performed and

four had a non-representative ECC. There were 34 patients

who had both margins taken and where ECC was represen-

tative. Eighteen of the 34 (53%) had affected margins and 13

(38%) showed positive ECC; 11 patients had affected mar-

gins and showed positive ECC at the same time (Table 2).

Six of the patients who had free margins and a free ECC

also showed no signs of malignancy in the hysterectomy

specimen. Three (9%) showed no affected margins or ECC

but still showed changes in the hysterectomy specimen.

None had invasive disease (Table 1).

Of the 26 patients with affected margins who had a hys-

terectomy performed, no further disease was found in the

uterine specimens in 11 patients, whereas five patients were

diagnosed with AC and six with AIS, three with CIN II-III,

and one with atypical cells. Hysterectomy could potentially

have been avoided in 40% of the patients.

Discussion

This study shows that patients without free margins who

are treated conservatively have a low risk (17%) of recur-

rent disease compared to a 40% to 50% risk of recurrent

Table 1. — Columns A–C show hysterectomy results com-
pared to primary margin status and endocervical curettage
results. Columns D and E show a comparison of primary
margin status and endocervical curettage results with the
time of hysterectomy procedure.

Hysterectomy results Time before

hysterectomy

A B C D E

ECC Results and Primary Histological Histological Meno- > 4 < 4

Margin Status Normal positive metrorrhagia months months

ECC clear 11 10 1 10 12

Clear margins 6 8 1 10 5

One margin affected 4 2 - - 6

Both margins affected 1 - - - 1

Non-representative - - - - -

ECC affected 6 7 - 3 10

Clear margins - 1 - 1 -

One margin affected 5 4 - 2 7

Both margins affected - 2 - - 2

Non-representative 1 - - - 1

ECC Inconclusive 1 3 - 1 3

Clear margins 1 - - - -

One margin affected 1 1 - 1 1

Both margins affected - 2 - - 2

Not taken 2 4 - - 6

Clear margins 1 - - - 1

One margin affected - 3 - - 3

Both margins affected - 1 - - 1

Non-representative 1 - - - 1

Total 20 24 1 14 31

Table 2. — Comparison of primary margin status and en-
docervical curettage results in hysterectomy patients.

ECC Results

Primary margin status Clear Affected Inconclusive/

not taken

Clear 15 1 1

One margin affected 6 9 5

Both margins affected 1 2 3

Inconclusive - 1 1
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disease reported in other studies [1, 5]. However, Salani et
al. reported a similar risk of recurrent disease (19.4%) in

patients with initially positive margins and who were also

treated conservatively [6]. In this study no further signs of

disease were seen in 42% despite the involved margins at

the initial conisation.

ECC may be of importance in selecting patients for con-

servative treatment, as a normal ECC regardless of margin

results was associated with a 90% chance of being free of

recurrence for a median of six years in the present study.

The majority (90%) of the patients remained free of dys-

plasia during follow-up. 

A conservative fertility-sparing policy based on primary

conisation with close follow-up and repeat conisation in

case of recurrence that avoided hysterectomy in women

who wanted to preserve their fertility did not lead to the de-

velopment of cervical cancer in any patient. One patient

presented with endometrial cancer 20 years after an initial

diagnosis of AIS, which was treated conservatively because

the ECC was negative and the margins were clear of dis-

ease. This endometrial cancer cannot be related to the ini-

tial AIS of the cervix, and thus no patients developed cancer

after conservative treatment 

Despite positive ECC results, the majority of patients

treated conservatively (75%) had no recurrence during the

follow-up period. The remaining 25% developed recurrent

disease and were treated with a new conisation without any

signs of recurrent disease to date. One patient developed en-

dometrial cancer 20 years after her initial AIS diagnosis, but

this cancer had no association with the AIS. This further

strengthens the argument that conservative treatment is a

good option for patients who have AIS and have regular fol-

low-ups over an extended period after the initial diagnosis.

The risk of recurrent AIS after radical conisation has been

reported to be 14% [1]. This is in accordance with the results

found in this study. In patients with clear margins and a neg-

ative ECC, 84% remained free of intraepithelial neoplasia for

the entire follow-up period (median seven years). Recurrent

neoplasia was found in 7%, which is similar to the results re-

ported by Widrich et al., who found an 8% risk of recurrent

disease after initial negative margins [5]. The fact that the

numbers in this study are based on both negative margins and

a negative ECC does not seem to make a difference compared

to other studies based on margin status only.

Among patients with persistent or recurrent AIS, one-third

had further conservative treatment with a second conisation

and remained free of disease, thereby avoiding a hysterec-

tomy, whereas 63% (5/8) underwent a hysterectomy. 

The majority of hysterectomies were performed within

two months after the initial conisation and thus soon after

diagnosis. In this study, these were generally the more se-

vere cases of dysplasia and/or women who did not priori-

tise fertility. 

Among the patients with free margins and free ECC at

the time of diagnosis who underwent a hysterectomy, 9%

showed signs of AIS in the hysterectomy specimen. This is

in accordance with a study by Muntz, who reported that the

combined results of three large studies yielded an 8% risk

of patients showing AIS in the hysterectomy specimen after

margins and ECC were found to be clear [4]. 

When both margins and ECC were found to be negative

and a hysterectomy was performed, the results of the hys-

terectomy corresponded to the free margins and ECC in

70% of the cases; in the remaining 30%, atypical cells, AIS

and CIN were found. Thus the results of ECC and margin

status may serve only as a guideline in counselling women

with AIS who want to preserve their fertility, and the pa-

tients should be monitored closely after conservative treat-

ment. Despite margin involvement, 40% of uterine

specimens were subsequently without intraepithelial neo-

plasia, and the hysterectomy had potentially been avoid-

able. In patients with recurrent AIS in whom hysterectomy

was performed, almost 90% showed disease in the hys-

terectomy specimen, indicating that these were not per-

formed “unnecessarily”.

The introduction of human papillomavirus (HPV) test-

ing in post-cone control programmes may support the con-

servative approach in the treatment of AIS in fertile women.

The very high sensitivity of HPV tests compared to cervi-

cal cytology, which was used in monitoring of patients in

this study, may improve the detection of persistent and re-

current intraepithelial neoplasia. One study found post-

treatment HPV status together with margin status to be the

most reliable factor for predicting progression to AC in

women treated conservatively for AIS [7]. 

The present study is not a controlled prospective study,

and some patients did not have ECC performed or margins

checked. The treatment of patients did, therefore, vary

slightly; this resulted in small population sizes in certain

classification groups. Nevertheless, the sample population

in this study included 195 patients who had regular follow-

ups for a median of 6.4 years; more patients and over a

longer follow-up period than any other study reported.

The priority of fertility preservation by the patients in this

study cannot be explored due to the retrospective design.

Because of the age of the women at the time of treatment,

the authors anticipated that some women had no wish to

preserve fertility. Inclusion of these women in the study

may have increased the number of patients treated by a hys-

terectomy despite the conservative treatment approach.

However, these results were still valuable because the mar-

gin and ECC results could be compared with the hysterec-

tomy specimen.

Conclusion

Patients should be made fully aware of the possibility of

recurrent disease and make an informed decision with their

gynaecologist based on each patients individual’s needs and

results. Based on the current study, a conservative treatment
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plan using conisation and ECC with regular follow-ups has

been shown to be both safe and efficient; no patients de-

veloped invasive cervical cancer. Hysterectomies should

not be considered as a first choice of treatment for patients

with AIS and may in fact not be necessary at all. Patients

with AIS should only consider hysterectomy after their fer-

tility needs have been met. It does, however, remain espe-

cially important to monitor such patients closely over an

extended period of time. HPV testing in the control of

women treated for AIS may improve the safety of conser-

vative treatment of AIS.
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