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Objective: To evaluate the treatment and outcome of patients
with adenocarcinoma in situ of the cervix, with special
emphasis on cone biopsy margins.

Methods: Sixty-one women with adenocarcinoma in situ
of the cervix treated between April 1984 and December 1993
were identified. Medical records and histologic material
were reviewed. Mixed lesions with both adenocarcinoma in
situ and squamous cervical intraepithelial neoplasia (CIN)
were included.

Results: The mean age of the patients was 35.9 years.
Fifty-five of the 61 (90%) patients had cone biopsies, and 44
of these 55 (80%) subsequently had hysterectomies. Eight
women (13%) had associated invasive cancer. Among 50
patients in whom the status of the margins was confirmed,
23 (46%) had positive margins and 27 (54%) had negative
margins. Of 23 women with positive margins, 19 had hys-
terectomies and ten of the 19 (53%) had residual disease in
the uterus. Of 27 patients with negative cone margins, 21 had
hysterectomies, and seven of the 21 (33%) had residual
disease in the uterus. Two women with negative margins
who did not have hysterectomies developed recurrent dis-
ease. Fifty-five of the total series of 61 patients followed-up
for a median of 57 months (range 17-132) had no evidence of
disease at last follow-up.

Conclusion: Women with adenocarcinoma in situ of the
cervix often have residual disease in the uterus, regardless of
whether the margins on cone biopsy are positive or negative.
(Obstet Gynecol 1996;88:82-6)

The concept of preinvasive adenocarcinoma of the
uterine cervix was first introduced by Hepler et al' in
1952, from a review of invasive cervical adenocarcino-
mas. Adenocarcinoma in situ of the uterine cervix, first
described in detail in two patients by Friedell and
McKay in 1953,% is now a well-described pathologic
entity characterized by the presence of pseudostratified
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epithelial cells with enlarged and hyperchromatic nu-
clei and frequent mitotic figures, but with no stromal
invasion. Adenocarcinoma in situ is thought to be a
precursor of invasive adenocarcinoma.’ ® The manage-
ment of adenocarcinoma in situ of the cervix and the
role of cone biopsy in its treatment remain controver-
sial. The purpose of this study was to evaluate the
treatment and outcome of patients with adenocarci-
noma in situ of the cervix, particularly as it is related to
cone biopsy margins.

Materials and Methods

Ninety-four patients with the diagnosis of adenocarci-
noma in situ of the cervix made between April 1984 and
December 1993 were identified from data bases at the
M.D. Anderson Cancer Center. This period was chosen
because it was during the mid-1980s that pathologists
began to define more clearly the changes associated
with adenocarcinoma in situ. Mixed lesions with ade-
nocarcinoma in situ and squamous intraepithelial neo-
plasia were included. Sixty-one patients had complete
clinical and pathologic material for review and are
included in this study.

The medical records of the 61 patients identified were
reviewed for clinical, treatment, and follow-up informa-
tion. The diagnosis of adenocarcinoma in situ of the
cervix was confirmed by one of the authors (AM) by
review of cervical biopsies and/or cone biopsies, using
the definition given previously. Figure 1 is a photomi-
crograph showing the typical changes of adenocarci-
noma in situ. The status of margins on cone biopsy was
of particular interest; however, in five cases, the avail-
able material did not allow for evaluation of the margins.

During the period covered by this review, there was
no protocol for treating patients with adenocarcinoma
in situ. Abnormal Papanicolaou smears were evaluated
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Figure 1. Adenocarcinoma in situ in a cone biopsy specimen. Figure
shows pseudostratified epithelial cells with enlarged and hyperchro-
matic nuclei and mitotic figures, without stromal invasion. (Hematox-
ylin-eosin, original magnification x 100.)

at the discretion of the individual attending physician,
and colposcopy, ectocervical biopsies, and endocervical
curettage may have been done. Likewise, the type of
cone biopsy and type of hysterectomy for adenocarci-
noma in situ were determined at the discretion of the
individual attending physician.

Results

Table 1 lists the clinical characteristics of the 61 patients
with adenocarcinoma in situ. Human papillomavirus
typing was not performed on all patients and was not
evaluated in this study.

Fifty-four of the 61 patients had records of Papanico-
laou smears done at diagnosis. In 52 of 54 cases, the
Papanicolaou smear was abnormal. Twenty-seven pa-
tients (50%) had a Papanicolaou smear with a glandular
abnormality. Seven Papanicolaou smears included the
diagnosis of adenocarcinoma in situ; however, another
ten were read as atypical glandular cells and ten as
suggestive for adenocarcinoma. Twenty-one (39%)
smears had squamous atypia or dysplasia, either alone
or mixed with glandular changes.

Nineteen patients had colposcopic descriptions, 18 of
which were abnormal; these included five with white
epithelium, seven with abnormal vessels, two with
punctation, two with hypertrophied columnar epithe-
lium, one with mosaicism, and one described as sug-
gestive of invasion. No description mentioned atypical
vessels.

The diagnosis of adenocarcinoma in situ was made
by cervical biopsies (five patients), incidental finding at
hysterectomy (one), or cone biopsy (55). Fifty-five of the
61 patients had at least one cervical biopsy. Endocervi-
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cal curettage was performed in 43 patients, ectocervical
biopsies in 37, and both in 32 patients. Fifteen of the 43
endocervical biopsies (35%) showed some abnormality
of the glandular epithelium, including adenocarcinoma
in situ (two), adenocarcinoma and cervical intraepithe-
lial neoplasia (CIN) (three), adenocarcinoma without
invasion (six), and glandular atypia (four). Glandular
atypia is characterized by the presence of an increment
in the nuclear size accompanied by hyperchromasia in
the absence of pseudostratification or nuclear pleomor-
phism. Mitotic activity is absent or rare. Twenty-three
of the 37 ectocervical biopsies (62%) showed some
abnormality of glandular epithelium, including adeno-
carcinoma in situ (seven), adenocarcinoma and CIN
(seven), adenocarcinoma without invasion (five), and
glandular atypia (four).

Cervical cone biopsies were performed in 55 of the 61
patients. Forty-seven (85%) had a cold-knife conization,
seven (13%) had a loop electrical excision procedure
conization, and one (2%) had a laser conization. Nine-
teen of the 55 patients (35%) who had a cone biopsy had
both adenocarcinoma in situ and CIN. Forty-four of the
55 patients (80%) who had cone biopsies underwent
hysterectomy as part of their treatment. In 50 patients
(91%), the status of the margins of the cone biopsy was
determined. Of these 50 patients, 23 (46%) had positive
margins and 27 (54%) had negative margins. Table 2
summarizes the outcomes of patients who had cone
biopsies.

Nineteen of the 23 patients (83%) with positive cone
biopsy margins had hysterectomies (14 simple and five
radical). Four declined hysterectomy after extensive
consultation; three desired future fertility, and one was
pregnant at the time of cone biopsy. Ten of the 19
patients (53%) with positive cone biopsy margins who
underwent hysterectomy had residual disease in the
uterine specimen: five had invasive cancer, four had
residual preinvasive disease, and one had glandular
atypia. Two of the patients for whom invasive disease
was found in the uterine specimen had radical hyster-
ectomies and no further treatment. The other patients
with invasive disease in the uterine specimen had

Table 1. Clinical Characteristics of Patients With
Adenocarcinoma In Situ of the Cervix

Mean age at diagnosis (y) 35.9 (range 23.5-63.9)

Median parity 2 (range 0-9)

Smoking* 12 (20%)

Oral contraceptive use* 14 (23%)

Race
White 46 (75%)
Hispanic 12 (20%)
African-American 3 (5%)

* Within 6 months of diagnosis.
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Table 2. Outcomes of Patients Who Had Cone Biopsies

No
Hysterectomy hysterectomy
No. with No. with No. with

Type of cone Total residual invasive Total recurrent

biopsy Margins no. disease cancer no. disease

Cold knife 18 pos. 14 8 4 4 0
(n = 47)

24neg. 19 6 2 5 2
5 unk. 4 1 0 1 0
LEEP (n = 7) 5 pos. 5 2 1 0 0
2 neg. 2 1 1 0 0
Laser (n = 1) 0 pos. 0 0 0 0 0
1 neg. 0 0 0 1 0
Total 35 44 17 8 10 2

pos. = positive; neg. = negative; unk. = unknown; LEEP = loop
electrical excision procedure.

simple hysterectomies and were treated postoperatively
with pelvic radiotherapy.

Five of the 23 patients with positive margins on cone
biopsy had loop electrical excision procedure cone
biopsies; subsequently, all five underwent simple hys-
terectomy. Two of these five had residual adenocarci-
noma in situ in the uterine specimen; one had invasive
adenocarcinoma and was treated postoperatively with
pelvic radiotherapy. The other 18 patients with positive
margins had cold-knife cone biopsies.

Three of the four patients who had positive cone
biopsy margins and no further treatment have been
followed-up for 2-9 years and have had no recurrence.
The fourth patient was pregnant at the time of cone
biopsy, and she was lost to follow-up after 6 months.

Twenty-one of the 27 patients with negative cone
biopsy margins had hysterectomies (14 simple and
seven radical). Four had no further treatment, and two
were lost to follow-up after cone biopsy. All four of the
patients who refused hysterectomy desired future fer-
tility. Seven of the 21 patients (33%) with negative cone
biopsy margins who underwent hysterectomy had re-
sidual disease in the uterine specimen: three had inva-
sive cancer, three had residual preinvasive disease, and
one had focal glandular atypia. All three of the patients
with invasive disease found at hysterectomy had simple
hysterectomies. Two had 2 mm or less of invasion and
therefore had no further treatment. One had 5 mm of
invasion and was treated postoperatively with pelvic
radiotherapy.

Two of the 27 women with negative cone biopsy
margins had loop electrical excision procedure cone
biopsies; both had simple hysterectomies. One had no
residual disease in the uterus. The other was the patient
who had 5 mm of invasive adenocarcinoma. The one
patient who had a laser cone biopsy had negative
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margins and no further treatment. This woman had no
evidence of disease at last follow-up.

Two of the four women with negative cone biopsy
margins who did not undergo hysterectomy have been
followed-up for 4 and 7 years, with no evidence of
recurrent disease. One of the four developed invasive
adenocarcinoma 2 years after her cone biopsy, diag-
nosed by cervical biopsy after a Papanicolaou smear
showed cells suggestive of adenocarcinoma. She under-
went radical hysterectomy with pelvic lymph node
dissection. The final pathologic analysis revealed 5 mm
of invasive adenocarcinoma. The last patient who did
not have a hysterectomy recently had a Papanicolaou
smear showing cells suggestive of adenocarcinoma;
however, evaluation with colposcopy, ectocervical and
endocervical biopsies, and cold-knife cone biopsy re-
vealed only focal glandular atypia.

Fifty-five of the 61 patients had follow-up ranging
from 17-132 months (median 57). Two women treated
only with cone biopsy with negative margins have
recurred: one with invasive adenocarcinoma and one
with glandular atypia. Both were described earlier. Two
patients with invasive adenocarcinoma died of meta-
static disease: one after radical hysterectomy, radiother-
apy, and chemotherapy, and the other after radiotherapy.

Discussion

Adenocarcinoma in situ is rare, with an estimated
frequency ranging from 1:25,000 to 1:475,000.”'° Ostor
et al'! suggested that adenocarcinoma in situ may be
underdiagnosed because it may be focal and is fre-
quently associated with squamous lesions that are more
striking.

Patient characteristics in our series were similar to
those in other series with regard to age at diagno-
sis, !> contraceptive use,>'*'> and parity.'*'> The
typical findings of adenocarcinoma in situ in Papanico-
laou smears have been described. These include a
history of inflammatory cells and/or blood, many hy-
perchromatic groups or sheets containing epithelial
cells with marked crowding, and high nuclear-
cytoplasmic ratios, with some groups exhibiting glan-
dular features.**'>'® The results of Papanicolaou
smears in our patients were similar to others reported,
most showing some abnormality and 50-60% showing
glandular abnormalities.*'*'” Colposcopic findings of
adenocarcinoma in situ are difficult to recognize. Few
patients in our series had recorded colposcopic exami-
nations, so no conclusion can be drawn.

Endocervical curettage would appear to be important
in the evaluation of patients with a lesion arising from
the endocervix; however, in our study, endocervical
curettage was not consistently done in all patients, and
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Table 3. Proportion of Patients With Residual Disease in
Uterine Specimen

Proportion with residual disease

Negative Positive
margins margins
First author [reference] No. % No. %
Squamous CIN/CIS
Ostergard (CIN) [18] 28/172 16 33/96 34
Paterson-Brown (CIN) [19] 4/32 12 40/51 78
Garcia (CIS) [20] 21/68 31 38/47 81
Total 53/272 19 111/194 57
Adenocarcinoma in situ
Poynor [12] 4/8 50 3/8 38
Muntz [13] 1/12 8 5/10 50
Hopkins [5] 1/7 14 4/5 80
Ostor [11] 0/3 0 4/6 67
Bertrand [21] 0/4 0 0/1 0
Anderson [15] 0/4 0 2/4 50
Wolf [this series] 7/21 33 10/19 53
Total 13/59 20 28/53 53

CIN = cervical intraepithelial neoplasia; CIA = carcinoma in situ.

it showed glandular abnormalities in only 35% of the 43
women in whom it was done. In 1989, Anderson and
Affmann'® reported a 78% incidence of malignant
changes of columnar epithelium on endocervical curet-
tage in patients with adenocarcinoma in situ. One-third
to one-half of adenocarcinoma in situ lesions of the
cervix have been reported as being associated with
CIN'*; 35% of our patients showed mixed lesions on
cone biopsy.

Other authors have commented on the presence or
absence of disease at cone biopsy margins. A summary
of results from previous reports of the incidence of
residual uterine disease after cone biopsy for patients
with squamous or adenocarcinoma in situ is shown in
Table 3."**! We found that patients with positive cone
biopsy margins had a high incidence of residual disease
in the uterus (53%), and this is similar to findings of
other studies of adenocarcinoma in situ.*!°'3 In addi-
tion to those noted in the table, Christopherson et al'’
reported that eight of 12 patients had residual disease in
the hysterectomy specimen after cone biopsy; however,
margin status is not addressed specifically in their
paper. These proportions are similar to those reported
for squamous intraepithelial neoplasia when a cone
biopsy has positive margins.'® '

In the present study, we found that seven of 21
patients (33%) with negative margins on cone biopsy
had residual disease in the uterine specimen. This
finding is similar to that of Poynor et al,’*> who found
that four of ten patients (40%) with negative cone
biopsy margins had residual adenocarcinoma in situ in
the uterus. In our series, four of 21 patients (19%) had
residual preinvasive disease in the uterine specimen,
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and three of the 21 patients (14%) had residual invasive
carcinoma in the uterus. None of the other studies
report invasive disease in the uterus after cone biopsy
with negative margins.

We found that five of 19 patients (26%) had invasive
adenocarcinoma in the uterus after cone biopsy with
positive margins. Previous reports®> of the associa-
tion of invasive carcinoma with squamous carcinoma in
situ and adenocarcinoma in situ are summarized and
compared with our findings in Table 4.

Seven of our patients had loop electrical excision
procedure cone biopsies, and four of these (57%) had
residual disease in the uterus. Two women with inva-
sive disease underwent simple hysterectomies after the
loop electrical excision procedure cone and required
pelvic radiotherapy postoperatively. Other authors
have not reported treating adenocarcinoma in situ with
loop electrical excision procedure cone biopsy. Based on
our findings in this limited number of patients, we
would not recommend a loop electrical excision proce-
dure cone biopsy alone in patients with known or
suspected adenocarcinoma in situ.

In 1972, Weisbrot et al® reported residual disease in
a patient with negative cone biopsy margins and rec-
ommended hysterectomy as the treatment of choice for
patients with adenocarcinoma in situ. In 1979, Chris-
topherson et al'” reiterated this. More recently, cone
biopsy alone has been proposed as adequate therapy
for adenocarcinoma in situ if the margins are nega-
tive.!!137152127 Geveral studies have reported managing
patients this way with rare or no recurrence. In our
series, two of the four patients treated only with cone
biopsy who had negative margins have had recurrent

Table 4. Invasive Carcinoma in Patients Treated for
Carcinoma in Situ with Cone Biopsy Followed by
Hysterectomy or Cone Biopsy Alone

No. patients with invasive carcinoma

(%)

Cone biopsy
followed by Cone biopsy
hysterectomy alone
First author [reference] No. Yo No. Y%
Squamous CIS
Bjerre [22] 8/156 5
Villasanta [23] 3/52 6
Killackey [24] 18/393 5
Kolstad [25] 71795 1
Total 21/445 5 15/951 2
Adenocarcinoma in situ
Wolf (this series) 8/40 20 1/10 10
Poynor [12] 1/8 12 2/15 13
Muntz [13] 2/10 20 0/18 0
Total 11/58 19 3/43 7

CIS = carcinoma in situ.
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disease. Both recurrences were diagnosed after an ab-
normal Papanicolaou smear. Poynor et al'? reported a
similar experience, with two of six patients managed
conservatively with cone biopsy alone having recur-
rence of glandular lesions. This is in contrast to out-
comes reported for squamous carcinoma in situ with
negative cone biopsy margins. In 1976, Bjerre et al*
reported a less than 1% recurrence of disease for pa-
tients with squamous carcinoma in situ after treatment
with cone biopsy only.

We believe that women with known or suspected
adenocarcinoma in situ from an abnormal Papanicolaou
smear should be evaluated with colposcopically di-
rected biopsies and endocervical curettage. If biopsies
confirm adenocarcinoma in situ, a cone biopsy
25-3.0 cm deep should be done to try to exclude
invasive adenocarcinoma. In our experience, a cold-
knife cone is best to get a biopsy of this depth. If the
cone biopsy margins are positive, another cone biopsy
and D&C should be done to further rule out invasive
disease before proceeding with hysterectomy. We rec-
ommend radical hysterectomy for patients with proven
invasive disease only.

In our study, negative cone biopsy margins did not
offer complete security regarding absence of invasive
disease; one-third of patients had residual disease in the
uterus, 14% with invasive carcinoma. Therefore, treat-
ment of these patients should be similar to guidelines
for those with positive cone biopsy margins. Patients
who refuse hysterectomy should be counseled carefully
on the potential risks of recurrent disease. For patients
refusing hysterectomy, minimum follow-up should in-
clude Papanicolaou smear with cytobrush every 3-4
months for at least 2 years.
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