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Abstract

Background

Adenocarcinoman-situ of cervix is increasingly managed by local excision rather than
hysterectomy and this study will ascertain if conservative management by excision alone is

adequate.

Aims
To evaluate the long term outcomes of conservative management of Adenocaricirsitma-

of cervix, particularly in relation to excisional margin status.
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Materialsand Methods Retrospective analysis of women diagnosed with
Adenocarcinoman-situ and their management between 1992 and 2010 retrieved from the
Victorian Cervical Cytology Registry, Australia. Failure of conservative treatment is defined
by histologically-proven Adenocarcinonmasitu or Adenocarcinoma at follow up after
negativerexeisional margins.

Results

Adenocarcinoman-situ of the cervix was managed primarily with cold knife cone biopsy or
loop electro-surgical excision of cervix. Most excisions were in one piece (83.4%) with
average depth,of 16.1mm and 21.9% had involved excisional margins. Women with
Adenocarcinoman-situ on any excisional margin were more likely to have residual or
recurrent disease (28.7%) compared with negative excisional margins (4.3%). Residual
Adenocarcinoman-situ was twice as common if Adenocarcinomsasitu was present at
endocervical (29.6%) and stromal (Zh)Jmargins compared with an ectocervical margin
(13.6%). Cancer incidence at follow up was 2.3% for women with positive excisional
margins compared to 1.3% with negative margins.

Conclusions

Women with Adenocarcinomia-situ of cervix can be managed with local excisional
procedures, best in single pieces to provide the important information on excisional margins.
Adenocarcineman-situ at endocervical and stromal excisional margins neseebscision or
where appropriate, hysterectommhilst negative excisional margins haatow rate of

recurrence and can be followed up with test of cure.

Short communication

Adenocarcinoman-situ of the cervix is increasingly managed conservatively by local
excision rather than hysterectomy. This study showed that cervical Adenocaramsitoa-

can be managed with excisional procedures, cold knife cone biopsy or electrosurgical loop
excision (LEEP or LLETZ). Adenocarcinonmasitu at endocervical and stromal excisional
margins needs re-excision or wlappropriate, hysterectomy, whilst negative margins has

low recurrence rate and can be followed up with test of cure.
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I ntroduction

Adenocarcinoman-situ of the cervix (AIS) was first described by Heplealkin 1952 and
considered a precursor of adenocarcinoma. In the State of Victoria, Australia, the reported
incidence of,glandular cytological abnormality is less than @i8®26 women had
histologically confirmed AIS over a period of ten years between 2001 and 2010.
Hysterectomy=has been traditionally the recommended management of confirmed AIS but
many authorssnew advocate a more conservative approach with cold knife cone biopsy
(CKC) or l6op electrosurgical excision procedure (LEEP), also knowhB$§Z.>* The

excision should preferably be in one piece to aid pathological interpretation. Margin status is
an important/predictor of recurrenasinvolved margins are significantly associated with
persistent disead&hereas with negative margins, the likelihood of recurrence i§ low.
Recurrencesasdate as 12 years has been reported and long term follow up is considered
necessaryWe Wished to ascertain if conservative management is adequate when excisional
margins are clear and to question the necessity for hysterectomy after completion of
childbearing’

M aterialSand'™Methods

This is asretrospective analysis of a cohort of women with histological diagnosis of AIS
between 1992 and 2010 in the state of Victoria and managed initially with CKC or LEEP.
Data were collected routinely by the Victorian Cervical Cytology Registry (VCCR) for
virtually all.eytelogy, histopathology, treatment of screened abnormalities and follow up.
Coding of all.histopathology reports was routinely conducted internally by Registry staff
according/o anin-house coding schedule and was subject to regular quality assurance.
Recordlinkage"was conducted between the VCCR and Victorian Cancer Registry on an
annual basis hence ascertainment of cancer diagnoses was complete for all women on the
register. Prior to 2008, however, histopathological reports were not routinely scanned by the
register and were thus unavailable danore detailed analysis of excisional margins and
treatment. modality. To try to obtain complete records for cases diagnosed prior to 2008, we
obtained management records and histology data via a questionnaire to known treating
medical practitioners and pathology centres. We were able to retrieve hard-copy
histopathology reports for 646 (64.0%) women from the chosen cohort but not all of these

had complete data. The other 364 women (36.0%) only had diagnosis and method of
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treatment in the Registry. Depth of excision was recorded in 559 (55.3%) and excisional
margins in 589 (58.3%) women.

Eligible population: All women on the VCCR database who had histologically confirmed
AIS between the period January 1, 1992 and December 31, 2010.

Exclusion criteria:

i. Women who had associated malignancy detected on their histology at pre-excision punch
biopsy or atfirstsexcisional treatment,

ii. Women.,whese initial AlIS diagnosis was only at hysterectomy.

iii. Women withapast history of cervical cancer.

iv. Women with AIS diagnosed on punch biopsy or curetting but no record of treatment or no

AIS at subsequent excision.

Follow-up and Qutcome definitions: Failure of conservative treatmantefined as
histologically-proven AIS or adenocarcinoma at follow up after clear margins were
confirmed'on histology at initial excisional treatment. We characterised AIS at repeat

excision or.hysterectomy up to 12 months following positive AlS margins as residual disease.

Method of analysis: A descriptive analysis of the data was undertaken to determine frequency
of treatmentitype, treatment failures and key covariates. The chi-squaredi @sher’s

exact test'were used to assess associations between categoricas/Bishbl’s exact test

was applied when categories had less than 10 observations. For continuous variables, the
Student T-test or Wilcoxon-rank-sum was applgtkarman’s correlation was run to assess

the relationship,between age at excision and depth of specimen. Univariate and multivariate
logistic regression was used to examine variables associated with residual or recurrent AlS.
Backward/stepwise regression and likelihood ratio tests were applied to determine the factors
that weresignificantly associated in multivariate model as well as assessing effect
modification. Variables adjusted in the multivariate analysis were age at excision, depth of
specimen excised and excisional margins status. All 95% confidence intervals were
calculated usingsthe robust estimator of variance. The statistical program STATA/SE 12.1 ®

(StatCorp, LP, College Station, TX, USA) was used for data analyses.

Censoring: Date of death, date of migration from state of Victoria, at diagnosis of cancer or
AIS after first excisional treatment, at hysterectomy, at date of last follow-up episode or at
end of study.
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This study was approved by the Human Research Ethics Committee, Department of Health in
the State of Victoria in 2012 (Ref: 19/11).

Results

Initial extraction‘from the VCCR database yielded 1,766 cases with histological diagnosis of
AIS or glandular.abnormality and after exclusions, a final cohort of 1010 women for analysis.
(Figure 1) The mean age at diagnosis of WS 35.1 years and median age 33.3 years, with
arange fram 17.1 to 76.3 years. One hundred and ten (10.9%) women were under 26 years o
age. LEEP was the excisional procedure for 281 (27.8%) women and CKC for 729 (72.2%)
women. Of.the 646 women with hard-copy histopathology reports, 267 (41.3%) had AIS with
associated’CINJAIS, residual or recurrence, was noted in 37 (9.8%) women with no
associated CIN"and 35 (13.1%) with associated CIN. No association was found between the
presence of squamous CIN lesions and AlS recurrence (Peargdh shi77, P=0.18).

Excisional specimens were in one piece for 83.4% (489/586) of women, with average depth
of 16.1mm.(sd 74 m) andmedian of 15.0nm (range 2.0mm - 44.0mm). Three excisional
marginswere.reported, endocervical (endo-), stromal and ectocervical (ecto-). In the five
hundred and eighty-nine women who had their excisional margins recorded, there were no
AIS in any'ofithe 3 margins in 460 (78.1%) women whilst AIS was present in any one of the
3 margins or.in‘combinations 129 (21.9%) women. Seventy-one women (12.1%) had AIS

on endocervical margins, 13.2%) had AIS on stromal margins and 22 §8)'had AIS on
ectocervical margins. Twenty-three (BPhad AIS on more than one margin.

Twenty-six of the 559 women with depth of excision had no record of their excisional
margins. For the remaining 533 women, AIS was found more often at endocervical margins
with shallower depth of excision, 27.58410mm), 15.3%>10mm-15mm) and 6.6%

(>15mm). Using greater than 20mm as reference, we found that for women less than 40 years
old, the odds.of AIS at the endocervical margin were greater if the depth of excision was
10mm or less(Odds ratio (OR) 5.02 [95%CI: 1.45-17.37], P=0.011), with AIS noted at
endocerviealimargins in 22.7% of women compared with 4.5% when greater than 10mm. For
those women forty years or older, the odds of involved AIS margins were greater even when
the depth of'excision was between 10mm to 15mm, (OR 7.86 [95%CI: 1.59-38.82],
P=0.011), with AIS noted at endocervical margins in 42.9% and still at 19.4% between
15mm and 20mm. (Table 1)

The median follow up after the first excision was 8.8 years (range:Z2@years)76.6%

for at least 2 years and 56.5% over five years. Hysterectomy was performed in 323 (32.0%)
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women after the first excisional treatment, 51.2% of those with AIS positive margin and
24.8% with AIS negative margin. The median titadysterectomyvas 8 months after the

first excision (range: 0-238.6 months) with 41.6% in the first six months. There were

eighty five women (8.4%) who were found to have an AIS event, defined as recurrence or
residual AlS*eonfirmed on histopathology. For the women with AIS on any excisional
margins, 37 (28.7%) had residual or recurrent AlS at further excisional procedures or
hysterectomy, 34 (91.9%) of them within the first twelve months. The median duration after
initial treatment leading to an AIS evemss 2.5 montls. Twenty (4.3%) women with

negative margins had AIS recurrence with thirteen (65.0%) diagnosed within the first year,
ten of thesewere incidental findings at hysterectomy. The median interval to recurrence was
5.9 months; range 0.03 to 189.5 months (Figure 2). AIS ewengstwice as commoifi AIS

was present atie endocervical (29.6%) and stromal (23.1%) margswmpared with
ectocervical margins (13.6%). AlS events were also more common with shallower excisions,
11.6% withadepth of excision 15mm or less compared with 6.4% if greater than 15mm
depth. AlS.events for women in 10-year age groupings (at age of excision) indicate a higher
incidence ofyesidual AIS with increasing age when positive AIS margins are found. This was
also evident in.the first year in women with negative excision margins, 9.4% when over forty
years of age compared with 1.4% in the younger women. Following the first year, risk of AIS
recurrence was lower at 1.8% (7/386), all occurring in women under forty years of age.
(Figure 3) There were fourteen women (1.4%) diagnosed with cancer within 0.1 to 14.8
years after the first excisional treatment, four within the first year and ten within 5 years. For
those with known excisional margins, this was 2.3% (3/129) for women with AIS at
excisional margin/s and 1.3% (6/460) with negative excisional margins.

Seventy-four women with negative margins had a distance of AIS from the negative
endocervical margin of less than 5mm. They were followed up to 18.7 years with a median of
3.8 years.'Six.(8:1%) had a second excision of cervix by LEEP or CKC and 13 (17.6%) had
hysterectomy; ane after her second excisional procedure. Among these, 4 had AIS and 1 with
adenocarcinema, the majority was diagnosed within one year of initial excision. The rest of
this group.of’74 women had cytological or cervical punch biopsy at follow up and none had
AIS. The propertion of AIS recurrence was 6.5% (2/31) when AIS was within 2mm of
excision, 4.7% (2/43) when between 2 and 5mm distance and 2.5% (2/79) when greater than
5mm from the excision. However, AlS recurrence was not found to be associated with

distance of AIS from the excision margin (P=0.557).
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Multivariate analysis found strong evidence of increased risk of AIS events with positive AIS
excisional margins (Adjusted Odds RathdR) 6- 25 [95%CI: 3-39-151], P<0.001). This

was also noted with increasing age at first treatment (AOR 1-03 [95%CI: 1-01-1-06],
P=0.003) and depth of excised specimen (AOR 0-95 [95%CI: 0.92-0.98], P=0.002).

Discussion

Our study ‘has shown that women with AIS can be managed by local cervical excision, best in
one piece withrelear margins with the depth of excision tailored according to the women’s

age. For women,under 40 years of age desiring further children, excision at 15mm depth is
adequate as the positive AIS endocervical margin rate is about f3%ntrast, for women

over 40 years of age, the excision depth should be at least 20mnid s Have

colposcopy data to indicate how colposcopy could have influenced the depth of excision.
Margin statussissan important predictor of recurrence as involved margins were significantly
associatedswith/persistent disease. In one systematic review, residual AIS lesions were found
in 49% of fe-cone or in the uterus when positive margins were seen in initial excigtems.
importance of positive margin status was also shown in another study with a 3.4 times
increased risk of AIS persistence and/or recurréhdast under 29% of our women with AIS

on any excisional margins had persistent AIS and 2.3% were found to have cancer at follow
up. If AIS is"present at the endocervioaktromal marginghese women need repeat
cervical.excision and where appropriate, hysterectomy. Our results are similar to a study in
which 2.6% of cases with negative margins and 19.4% with positive margins developed

recurrent disease.

One issue that remains unanswered is how commonly AIS occurs after negative excisional
margins. In our study, 4.3% of women with negative margins had recurrence of AlS, slightly
higher if AIS is less than 2mm from excision margin (6.3%), but no association was found
between distance of AlS from the excision margin and AIS recurrence, Other studies have
also suggestedithat negative margins are no guarantee against persistent or recurrent
diseasé®%!%aWe have no specific indicators as to which women is more at risk of AIS
recurrencesafter negative excisional margins. Most of our AIS recurrences were incidental
findings at hysterectomy. Twenty-five percent of our women with AIS negative margin had
hysterectomy, reasons unspecified and most within the first year. Although there is no doubt
that hysterectomy will confer protection against recurrence, the risk for the remaining women
in this group after one year is low, 1.8% spanning over fifteen years.

We identified three groups of wom#rat have intermediate risk of AlS recurrence of
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between 6 and 14%) women with AIS less than 2mm from excision margins (6.3%); ii)
women over 40 years old with negative margins (9.4%); and iii) women with positive ecto-
cervical margins (13.6%). We would recommend follow up at 6 months post treatment
initially and not wait till 12 months for review per screening guideline, as the majority of the
recurrent’AlSseccur within the first year (65% of women with negative margins who had
recurrence). The 6-month follow up should consist of colposcopy, test of cure (with
oncogenic HPV test and liquid based cytology) and endocervical curettage if possible.
Endocervieal curettage has been shown to be of value in predicting persistent disease at
conisation for Al$> and we should consider it for its usefulness only when AlS is detected at
follow up, realising a negative result does not exclude presence of disease. However, some of
these women‘atintermediate risk may need further excision after initial treatment and this

decision will'need to be individualised.

Hysterectamyshad been recommended in the past for women who have completed
childbearing after a diagnosis of AlBut this is now not a routine recommendation in

practice gtidelines. In the United Kingdom, women with completely excised cervical
glandular Intra-epithelial neoplasia (CGIN), equivalent to AlS, are followed up with test of
cure (TOC) and return to routine screening after two normal @@ have shown that the

risk of recurrence in women with completely excised AlS is less than 5% and thus follow up
is sufficient in most cases. As the majority of recurrence is in the first twelve months after
treatment, we would recommend follow up with an additional test of cure and colposcopy at
six months after initial excision and then annual test of cure at twelve months as per
guidelines in"Australid’ As there is now a National Cancer Screening Redfister

Australia, prospective collection of these data will help to further refine the management for
AIS and whether we can eventually discharge women from indefinite acmtesting to

routine screening.

This study'has several strengths and limitations. It reflects clinical and histopathological
practice across the public and private health care systems, includes a large cohort of patients,
has a long follow up and includes accurate data on subsequent malignancy. In contrast,
limitations.include its retrospective nature, lack of centralised pathology review and missing
data, particularly on margin status and how close the AIS were to the excision margins.
However, despite the missing data, the group with unknown excisional margins only had

marginal increase in residual or recurrent AIS compared with the group with negative
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margins (Figure 2). Thus, it would not have significantly affected the results from the AIS
negative margin group.

The many issues and challenges outlined in our report showed the importance of these
women being adequately counselled and properly managed. We strongly support our
Australian guidelines recommendation that this care be provided by a gynaecologist with
expertise in the colposcopic evaluation of suspected malignancies or a gynaecological

oncologist.
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Table 1. Adenocarcinoma-situ (AlS) on endocervical margins by modalities, age and depth

of excision and Odds ratio according to depth of excision

Depth of excision

<10mm >10-15mm >15-20mm | >20-25mm >25mm
LEEP 30/80 4/32 2/11 0/2 0/1
n=126 (37.3%) (12.5%) (18.2%)
CKC 8/58 17/105 8/113 5/83 2/48
n=407 (13.8%) (16.2%) (7.1%) (6.0%) (4.2%)
Total 38/138 21/137 10/124 5/85 2/49
(27.5%) (15.3%) (8.1%) (5.9%) (4.1%)
AGE
<40yo 25/110 6/102 4/93 3/61 0/30
(22.7%) (5.9%) (4.3%) (4.9%)
>40y0 13/28 15/35 6/31 2124 2/19
(46.4%) (42.9%) (19.4%) (8.3%) (10.5%)
Qdds.ratio of AIS at endocervical margins according to depth of excision
Depth of <40yo >40yo
Excision OR (95% CI) P OR (95% CI) P
>20— 25mm Ref Ref
<10mm 5.02 (1.45,17.37)| 0.011 7.15 (1.43,35.87) 0.017
>10- 15mm 1.23 (0.30,5.11) 0.777 7.86 (1.59,38.82) 0.011
>15- 20mm 0.85 (0.18,3.92) 0.831 2.54 (0.46,13.95) 0.284
>25mm - - 1.29 (0.16,10.22) 0.807
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Figure 1. Flow chart in selecting final cohort for analysis

VCCR database extraction:
1766 with reported AIS or glandular histological abnormality

l

1505-after excluding 261 women whose histological diagnosis on initial
punch biopsy oexcision were:

Sgquamous epithelial abnormality 1

Low grade glandular abnormality 10

Endocervical possible high grade glandular abnormality 33

AIS with possible malignancy or malignan@i7

l

1016 afterexcluding 489 women who had AIS diagnosed by punch biopsy o
curetting but:

e No AIS at subsequent excision 117
¢ [ 'No record of undergoing excision subsequently 372

|

1010 after excluding 6 women with no records:
e AIS diagnosed interstate (no data) 2
¢ Nofollow up record after excisior2
¢ No histology record oAIS 2
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Figure 2. Flow chart of management of Adenocarcinamgitu (AlS)

COHORT EXCISIONAL FOLLOW-UP PROCEDURES RESIDUAL / RECURRENT AIS
(] AlS )
HYSTERECTOMY .
AlIS+ > AlS
129 EXCISIONS AIS 37 (28.7%)
24 (18.6%) > 10
\ /
ALL T HYSTERECTOMY T) 4 AIS A
WOMEN AlS- ‘ 114 (24.8%) ' 13 TOTAL
1010 —> 460 > AlS
EXCISIONS AlS 20 (4.3%)
25 (5.4%) ’ 7
\ / \ %
HYSTERECTOMY AlS
NO 143 (34.0%) - 23 TOTAL
DATA ., AlS
KEY. 421 28 (6.7%)
AIS + = Positive-margin EXCISIONS AlS '
AIS - = Negative margin 25 (5.9%) >
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Figure 3. AIS Events correlated to excisional margins
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AlS 29 34 34 35 35 35 35 37
(82) (712 (65 (57 (50 (43 (15 (2)
AIS- Margin Cancer 0 1 1 2 3 4 5 6
(N=460) (418) (388) (365) (329) (273) (224) (106) (9)
AlS 10 13 14 16 16 17 19 20
(414) (386) (361) (324) (268) (219) (103) (9)
Hysterectomy. 134 188 214 243 260 266 297 322
(Cumulative)

Cumulative events of Cancer and AIS with number of women left at follow up after censoriagkatbr
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