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Introduction A historical audit of 30 post-treatment cervical cancers (10% of 289 cancers, 1999-2016) compared
with a one-year-equivalent control group treated for cervical intraepithelial neoplasia (CIN) grade 3 (n = 164).
Materials and methods We compared history and follow up of cancer patients and controls and reviewed initial
excision biopsies preceding cancer and, in 41% of controls, high-grade recurrence (n = 17) or consistently negative
follow-up (n = 51).

Results Either abnormal post-excision cytology without high-risk human papillomavirus (hrHPV) tests or imme-
diate re-excision was recorded in 70% (19 of 27) of patients with squamous cell carcinoma (SCC). Negative in-
vestigations including cytology, colposcopy, re-excision, hysteroscopy, hrHPV, and/or treatment default were
recorded in 83% (25 of 30) of all cancers. The mean interval between initial excision and cancer diagnosis was
79.8 £ 30.1 months versus 11.2 £ 30.1 months for CIN3 recurrence.

Eight, 13, and 9 patients with cancer had initial excision at age 20-34, 35-49, and 50+ years, respectively,
compared with 71%, 23%, and 5% of controls. CIN3 more often preceded SCC than CIN2 (22:1); 5 of 30 initial
excisions were originally reported as negative after severe dyskaryosis. No SCC or CIN3 recurrence followed com-
plete excision. Depth of CIN3 24+ mm (20 of 82 reviewed) was strongly associated with cancer/high-grade recur-
rence or early stromal invasion on review (18 of 20; 90%). Discrepancies were found on review in 10% of biopsies
and as occasional abnormal cells in 9 of 34 cytology slides.

Conclusions Residual disease may be inconspicuous or absent on cytology, colposcopy, and/or histology. Man-
agement taking account of risk of recurrence (age, CIN3 depth, incomplete initial excision) could avoid some post-
treatment cancers.
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Introduction

In 2 invasive cervical cancer audits in Southampton and at
Guy’s & St Thomas’ NHS Foundation Trust (GSTT) we
reported potentially avoidable reasons for cancers not being
prevented—such as lapses in screening, false negative
cytology, defaults in follow-up or referrals—and a final
category of around 10% of women who had been previously
treated for cervical intraepithelial neoplasia (CIN).'~

Although treatment of CIN is the essential mechanism
for preventing cervical cancer, incidence remains higher in
previously treated women than in the screened population.*
¥ Soutter et al.* showed that the rate declined in the first
years after treatment but persisted at a constant rate (~5.8
per 1000) after 8-10 years. Our audit at GSTT was consis-
tent with this rate: 16 post-treatment cancers were diagnosed
during the same 9 years as 3027 cases of CIN2+ (0.5%).”

Women with cancer tended to be older than routine practice
when first treated, as has also been described for high-grade
CIN recurrence.' >’ Incomplete excision is a known risk
factor for treatment failure but high-risk human papillomavirus
(hrHPV) positivity has been shown to be a better predictor of
that outcome.'”""? Although the sensitivity of hrHPV as a test
of cure is higher than cytology, its specificity is lower: ~20%
are hrHPV-positive although recurrence is found in less than
half of those.'*'® Similarly, a study of test of cure published in
this journal reported a 32% HPV-positive rate during 3 years’
follow up and CIN2-3 recurrence in 6.8%."’

It is uncertain whether post-treatment cancer results from
persistent or recurrent high-grade CIN.* However, Herfs et al.
showed that high-grade CIN cannot recur if specialized cells
at the squamo-columnar junction (SCJ) have been completely
excised and that HPV infection with low-grade changes after
excision of the SCJ is likely to be non-progressive.'*’ We
have revisited and extended our previous GSTT audit to
investigate post-treatment cancers, particularly with respect to
adequacy of excision and reasons why persistent or recurrent
CIN was not detected earlier.” We included a control group of
women treated for CIN3—this group was restricted to CIN3
because post-treatment cancers had rarely followed CIN2,’
which carries a lesser risk of progression.”’**

Materials and methods

Between 1999 and 2016, 289 invasive cervical cancers were
diagnosed at GSTT, excluding tertiary referrals. Thirty
cancers (10%), 27 squamous cell carcinomas (SCC) and 3
adenocarcinomas (AC), followed previous excision biopsies
(1983 to 2016) for CIN, cervical glandular intraepithelial
neoplasia (CGIN), or high-grade dyskaryosis.

Control cases (n = 164) equivalent to the number of his-
tologic CIN3 diagnoses each year were taken from the GSTT
register of outcome of colposcopy referrals (half referred in
2002 and half in 2004), giving time for at least 10 years’ history
and follow up: 1 (0.6%) had developed cancer and was already

included in the study cases. Details of follow-up categories
(groups A-D), based on outcome, of control cases are shown in
Table 1. In the control group, 150 had CIN3 (alone or with
concomitant CIN2) on large loop excision of the transformation
zone (LLETZ) and 37 also had CIN3 on prior biopsy; 14 with
CIN2 or less on LLETZ had CIN3 on prior biopsy.

Details of the original diagnoses of initial excision biopsies
are shown in Table 1. Sections of the biopsies (when avail-
able) of women with cancer, high-grade recurrence (group A)
and at least 4 negative follow-up cytology tests (group C)
were subjected to “blinded” review (by G.C.). The size of
excision biopsy was measured on the slide, as were di-
mensions of CIN and the number of blocks involved. Volume
of CIN was calculated from depth by width multiplied by 3
times the number of blocks involved (assuming 3 mm as their
average thickness). Depth of CIN was measured from the
surface to the lowest level of crypt involvement. Excision
biopsies reported as no CIN or CIN2 were also reviewed.

Discrepancies were reviewed and decided between au-
thors G.C. and A.H. in light of the original report and its
macroscopic description. The study was registered as a
clinical audit at GSTT. Details of cancer cases were shared
with the local Quality Assurance Reference Centre for the
audit routinely carried out for the NHS Cervical Screening
Programme (NHSCSP).23

Terminology of cytology used by the NHSCSP correlates
to The Bethesda System as follows”**’: dyskaryosis equates
to “high-grade squamous intraepithelial lesion” or “low-
grade squamous intraepithelial lesion”; high-grade may be
moderate (which includes mild-moderate and ungraded) or
severe; SCC and AC are included with “severe” and
described as ?invasive cancer and ?glandular neoplasia,
respectively. Borderline equates to “atypical”: Borderline
changes in squamous cells may be “not otherwise specified”
(BNOS) or “high-grade not excluded” (BTHG) equating to
“atypical squamous cells of undetermined significance” and
“atypical squamous cells, cannot exclude a high-grade
lesion”, respectively. Borderline glandular cells (BGC)
equates to “atypical glandular cells”.

Statistics

Statistical analysis (xz test of association, ¢ tests for inde-
pendent samples and F tests for variance) was carried out
using the statistical package available on the VassarStats
Statistical Computation web site (www.vassarstats.net;
Accessed 2.6.19). Significance was defined as P < 0.05.

Results

Age of women at first cytology test and initial
excision biopsy

The mean age at which the first cytology test (a) and
initial excision (b) was recorded was a decade later in life
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Table 1

Initial excision biopsies with original histological diagnosis preceding cancer and 4 outcome groups in control cases.

Initial excision biopsy as originally reported (17 LLETZ, 9 cone, 1 partial
cone, 1 loop cone, 2 NR)

CGIN CIN3 CIN2 CIN1 No CIN
Squamous cell carcinoma (n = 27)
14 screen-detected (9 stage IA1, 5 IB1) 0 12 1 0 1
13 symptomatic (9 stage II+, 2 IB1, 2 IA1) 0 7 2 1° 3
Adenocarcinoma (n = 3)
3 symptomatic (2 stage II+, 1 IB1) 1 0 0 1 1
All cancers (n = 30) 1 19 3 2 5
Control group (all excisions LLETZ)
A: High-grade recurrence (n = 17) 0 17 0 0 0
(8 CIN3, 6 CIN2, 3 HG cytology < CIN2)

B: Low-grade recurrence (n = 37) 0 35 0 0 2
(Low-grade/borderline/CIN1 + negative)

C: 4+ negative cytology tests (n = 51) 0 43 6 0 2
(48/51 had 5-14 years follow up)

D: Other (n=59) 0 55 0 1 3
(47 1-3 negative, 2 hysterectomy for unrelated

cause, 10 no follow up)

All CIN3 controls (n = 164) 0 150 6 1 7

All control cases had CIN3 either on LLETZ, prior
biopsy or both

Abbreviations: CGIN, cervical glandular intraepithelial neoplasia; CIN, cervical intraepithelial neoplasia; HG, high-grade; LLETZ, large loop excision of

transformation zone; NR, not recorded.
“Referred for severe dyskaryosis; no prior biopsy.

PAlL referred for severe dyskaryosis: 3/5 had CIN3+ on prior biopsy, 2/5 had no CIN at any stage.

preceding cancer/high-grade recurrence than low-grade/
negative/unknown outcome: (a) 35.8 £ 3.2 versus 25.3 £+
1.2 years; (b) 42.1 £ 3.8 versus 31.1 &£ 2.0 years (P <
0.0001). The risk of post-treatment cancer increased with
age at initial excision (Table 2) with respect to the steep
decline of CIN3 in the control group as a whole, which
was consistent with Office for National Statistics regis-
trations for England.”®

Table 2

Screening history before initial excision

The mean interval between referral and initial excision
biopsy was greater preceding cancer/high-grade recurrence
than low-grade/negative/unknown outcome (8.3 versus 4.6
months; P = 0.001): 5 of 47 of the former and 4 of 147 of
the latter group had delays of 12 to 60 months before
initial excision due in 2 cases to prior negative colposcopy,

Age bands at initial excision for women with cancer and control groups compared with national registrations.

Age band (years) at initial excision

20-34 35-49 50-64 65+

Cancer (n = 30; 1.7 per year) 8 (27%) 13 (43%) 7 (30%) 2
A: High-grade recurrence (n = 17)

CIN3 (n = 8) 1 3 4 0

CIN2 (n = 6) 3 2 1 0

High-grade cytology < CIN1 (n = 3) 3 0 0 0
B: Low-grade + negative (n = 37) 28 8 1 0
C: 4+ negative cytology tests (n = 51) 38 13 0 0
D: Other controls (n = 59) 44 12 3 0
Total in control group (n = 164) 117 38 9 0
% of all controls in each age band 71% 23% 5%
% ONS registrations of CIS® (1999-2016) 69% 26% 5%

Abbreviations: CIN, cervical intraepithelial neoplasia; CIS, carcinoma in situ; ONS, Office of National Statistics.
?0ffice of National Statistics records: CIS includes CIN3 and adenocarcinoma in situ.?
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Figure 1

A, Early stromal invasion on review of initial excision of CIN3 2.5 mm in depth; stage IA1 squamous cell carcinoma on subsequent

hysterectomy. B, Single focus suspicious of invasive carcinoma on review in an area of ulceration remote from all resection margins. C, Isolated
hyperchromatic crowded cell group of high-grade dyskaryosis with adjacent endocervical cells and small keratinizing cells on conventional
cytology reported as negative from a patient who refused hysterectomy. D, Small keratinized squamous cells from the same patient as C.
E, Islands of invasive cancer below the surface on review of a colposopic biopsy reported as suspicious of invasion. F, Cytology reported
as borderline ?high-grade after negative excision biopsy from the same patient as E; high-grade HPV was negative on this sample. (A: hema-
toxylin and eosin stain 100x; B, E: hematoxylin and eosin stain 200x; C: Papanicolaou stain 200x; D, F: Papanicolaou stain 400x).

in 3 to intervening pregnancy, and in 4 for unknown
reason.

Referral cytology for initial excision in cancer
cases (excluding 3 of 30 unknown) was high-grade
in 93% (25 of 27); 1 with SCC was referred for
B?HG and 1 for repeated BNOS. Referral cytology in
control cases was high-grade in 86% (141 of 164); 3 were

referred for B?HG, 14 for mild dyskaryosis, and 6 for
BNOS.

Slide review of initial excision biopsies

Twenty-three of 30 initial excision biopsies (1991 to 2014,
median 2003) in cancer cases were available for review and
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Table 3  Margin status as reported, confirmed, clarified, or (in 1 case) revised on review.
Margins involved Cancer 27 SCC, 3 AC Group A Groups C 4 +
High-grade negative cytology
Recurrence

CGIN (n = 1)
No margins involved (n = 1) 0 0

CIN3 (n = 81) 17 43
All margins or endocervical and/or deep (n = 40) 15 (1 ESIL; 1 AC) 11 14
Ectocervical margin alone (n = 17) 1 (ESI) 5 11 (2 ESI)
No margins involved (n = 19) 1° 18
‘Incomplete’/uncertain (n = 1) 0 0
No full report/not reviewed (n = 4) 0 0

CIN2 (n = 8) 0 6
Endocervical and/or deep (n = 3) 2 (1 CIN3 in polyp) 0 1
Ectocervical margin alone (n = 1) 0 1
No margins involved (n = 4) 0 4

CIN1 (n = 2) 0 0
Ectocervical margin alone (n = 1) 0 0
No margins involved (n = 1) 0 0

No CIN (n = 6) 4 (2 ?invasive)® 0 2

Total (n = 98) 17 51

% Endocervical and/or deep+ (excluding 11 no
CIN/CIN1/uncertain)

28/38 (74%)

15/49 (31%)

Abbreviations: AC, adenocarcinoma; CGIN, cervical glandular intraepithelial neoplasia; CIN, cervical intraepithelial neoplasia; ESI, early stromal invasion on

review.

Diagnoses changed on review are noted.

?0One reported as no CIN (AC) and 1 as CIN2 (SCC) had CIN3 on review.
PHigh-grade cytology recurrence with CIN1 on histology.

‘Large loop excision of the transformation zone and prior biopsy respectively suspicious of invasion (Fig. 1B, E).

significant discrepancies found in 5: two reported as CIN3 had
early stromal invasion (Fig. 1A); 1 CIN2 was revised to CIN3.
Two of 5 reported as no CIN had abnormalities: one had a
single focus of high-grade CIN suspicious of invasion in an
ulcerated transformation zone (TZ) away from all excision
margins (Fig. 1B) and 1 (preceding AC) had a single focus of
CIN3 at an endocervical margin. One of 3 confirmed as

negative had inflammatory granulation tissue obscuring the TZ
thought to represent the site of a colposcopic biopsy showing
high-grade CIN suspicious of invasion (Fig. 1E).

In the control group, 16 of 17 initial excision biopsies
(2002 to 2005, median 2004) preceding high-grade recur-
rence and 6 of 7 reported as no CIN were available for
review and the diagnosis confirmed. Discrepancies were

Table 4 Depth of first excision biopsy (A) and CIN2+ (B) according to outcome.
Cancer HG recurrence (group A) 4 + negatives (group C)
A. Depth of biopsy
Mean 9.1 mm =+ 0.7° (range 3-22 mm) 9.5+ 1.6 9.8 + 1.7 8.9 £ 0.9
3-7 mm (n = 25) 7 2 16
8-9 mm (n = 25) 6 6 13
10-14 mm (n = 35) 8 7 20
15 mm+ (n = 5) 2 1 2
All biopsies (n = 90) 23 16 51
B. Depth of CIN2+
Mean 1.5 mm =+ 0.3° 23+ 1.1 2.2 +£ 0.9 1.0 + 0.2
Range 0.1-10.0 mm
<1.0 mm (n = 32) 4 5 23
1.0-1.9 mm (n = 30) 6 3 21
2.0-10.0 mm (n = 20) 8" 8 4
All with CIN2+ (n = 82) 18 16 48

Abbreviations: CIN, cervical intraepithelial neoplasia; HG, high-grade.
?95% confidence limits.

PIncludes all four with early stromal invasion and excludes all six with CIN2.
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Table 5

Post-treatment cytology and interval from initial excision to diagnosis.

Pathway to diagnosis

Post-excision cytology

Interval in months,
excision to diagnosis

SCC (n = 27) Range (mean)
1. At least probably invasive at time of initial 3 HG (2 severe, 1 moderate) 3-120 (29.7)
excision (n = 6: 4 SY, 2 SD) 1 B?HG; 1 Re-excision, no cytology
1 Negative cytology/colposcopy
2. Prompt re-excision (n = 5: all SD) 4 HG (severe) 2-26 (14.6)
1 Re-excision, no cytology
3. Low-grade changes (n = 1: SY) 1 LG x4 (later HG) 96

4. Refused treatment (n = 4: 1 SY, 3 SD)

5. Negative investigations (n = 6: 3 SY, 3 SD)

4 HG (3 had 1, 7 and 7 negative
cytology tests and later HG)
3 HG (all moderate); 1 Negative

21-120 (77.3)

16-228 (108)

1 B?HG; 1 Re-excision, no cytology

6. Negative cytology alone (n = 4: 4 SY)

Adenocarcinoma (n = 3: all SY)

4 Negative (2, 4, 4, and 6 tests)
7. No follow-up (n = 1: SY) Nil
2 Negative x4

108-264 (102)
54
39-180 (91)

1 LG (10 negative tests later)

Total cancer (n = 30)

14 HG; 2 B?HG; 8 Negative

2-264 (79.8 + 30.1%)

3 Re-excision, no cytology

Control group A, high-grade recurrence

CIN3 (n = 8) 5 HG; 3 Re-excision, no cytology 5-23 (11.2)
CIN2 (n = 6) 2 HG (severe); 2 LG; 2 Negative 3-19 (9.5)
HG cytology (n = 3) 1 HG (severe); 2 Negative (later HG) 5-68 (43)

High-grade recurrence (n = 17)

8 HG; 2 LG; 4 Negative

3-68 (16.2 + 9.4%)

3 Re-excision, no cytology

Abbreviations: B?HG, borderline ?high-grade (=ASC-H); CIN, cervical intraepithelial neoplasia; HG, high-grade; Hx, hysterectomy; LG, low-grade; Rx,

treatment SD, screen-detected; SY, symptomatic.
%95% confidence intervals.

found in 2 of 51, with at least 4 negative follow-up tests
(group O): early stromal invasion (with negative colposcopy
followed by 6 and 7 negative cytology tests so far).

Table 3 records diagnoses after review and shows that 22
with SCC had CIN3 on LLETZ (n = 20), adjacent (n = 1),
or prior (n = 1) biopsy and one had CIN2 on LLETZ and
prior biopsy. (The CIN2 case was not available for review.)

Margin status of initial excision biopsies

Table 3 shows details of margin status in the 3 categories
reviewed (cancer and control groups A and C) as reported,
confirmed, clarified, or (in 1 case) revised on review.
Endocervical and/or deep margins were involved in more
cancer/high-grade recurrence cases than negative outcome:
74% versus 31%; P < 0.0001. (Diagnoses changed on re-
view are noted in Table 3.)

Dimensions and extent of CIN2 + in initial excision
biopsies

Differences in the dimensions of 90 initial excision biopsies
were not significant: Depth of biopsy is shown in Table 4.
Extent of CIN2+ was measured in 82 initial excision bi-
opsies. Differences in width of CIN2+4 were not significant
and volume could not be calculated accurately in retrospect

because of variability in thickness of blocks; depth of CIN2+
(Table 4) was 2.2 mm + 0.7 mm preceding cancer/high-
grade recurrence compared with 1.0 mm + 0.2 with nega-
tive follow-up (P = 0.001). CIN3 depth of at least 2 mm was
more frequent in patients older than 35 years: 16 of 34 (47%)
versus 4 of 48 (8%); P < 0.0001. Early stromal invasion or
subsequent high-grade recurrence/cancer involved 18 of 20
(90%) of those with CIN3 of at least 2 mm depth.

Slide review of negative follow-up cytology in
patients with cancer

Thirty-five slides reported as negative in cancer patients
were available for review (cervical cytology slides are dis-
carded after 10 years) and 26 (72%) confirmed as negative.
These slides had been subject to review as part of the
NHSCSP procedures for cancer audit.”’ Small numbers of
cells with high-grade or probable high-grade dyskaryosis
were found in 9 slides from 7 patients: 2 with AC had
features suggesting glandular neoplasia; 3 with SCC had
hyperchromatic crowded cell groups and/or small kerati-
nizing cells (Fig. 1C, D): 2 of 3 with SCC also had high-
grade and confirmed negative cytology during follow-up
delayed by treatment default; 2 with SCC and 2 with AC
had negative cytology alone.
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Human papillomavirus tests during follow-up

hrHPV tests were available for 4 patients: 2 with SCC had
hrHPV-positive borderline and negative cytology tests
during follow-up and 1 had hrHPV-negative B?HG and
ungraded dyskaryosis at colposcopy before and after a
negative initial LLETZ (Fig. 1E, F). One patient had
hrHPV-negative/negative cytology after re-excision with
recurrent CIN3 involving endocervical margins.

Diagnostic pathways to cancer and high-grade
recurrence

Post-excision cytology and intervals between initial excision
and diagnosis are categorized in Table 5 with supplementary
information in the following paragraphs. Mean age and
range refers to age (in years) at initial excision.

Squamous cell carcinoma (n = 27)

1. At least probably invasive at time of initial excision (n =

6: mean age 44, range 34-53).

e Early stromal invasion on review (n = 2). Delay of 19
months before initial excision in 1 case; default from
follow-up colposcopy in the other.

e Symptomatic at initial excision shortly before diag-
nosis (n = 2). Delay of 30 months (after previous
negative colposcopy) before initial excision in 1
case; negative colposcopy and cytology before clinical
cancer diagnosis in the other.

e [nitial excision biopsies reported as negative (n = 2).
Focus of probable invasion seen on review of the
LLETZ in 1; prior biopsy suspicious of invasion in
the other: the latter had negative hrHPV before and af-
ter negative LLETZ.

2. Prompt re-excision (n = 5: mean age 38, range 34-47).

e At least one re-excision and hysterectomy (similar to
CIN3 recurrence).

3. Low-grade changes during follow-up (n = 1: age 38).

e Delay 40 months before initial excision (elsewhere,
reason unknown).

o Post-treatment low-grade/borderline cytology and gen-
ital warts; subsequent high-grade dyskaryosis and A1
SCC on hysterectomy.

4. Refused treatment (n = 4: mean age 42.5, range 34-51).

e Three patients refused hysterectomy: 1 had no CIN
(with CIN3 in curettings) and CIN1 on re-excision
(cone biopsies), 1 had negative colposcopy, biopsy
(twice), curettings and, as did the third, 7 negative
cytology tests. All 3 had recurrent high-grade dyskar-
yosis before final diagnosis.

e One refused treatment for IA1 SCC on punch biopsy:
stage IV SCC diagnosed 21 months later after severe
dyskaryosis and negative punch biopsy.

5. Negative investigations (n = 6: mean age 49.7, range

25-66)

e Two patients (with stage III SCC) had no CIN on
initial excision after severe dyskaryosis: 1 had prior
colposcopy (x2) for low-grade cytology and was diag-
nosed after no CIN on re-excision; the other was diag-
nosed after negative colposcopy and cytology (x2)
and moderate dyskaryosis (x3).

e Three patients (with post-treatment moderate dyskar-
yosis) had, respectively, negative colposcopy, no
CIN on re-excision, and negative examination under
anaesthesia: 2 had IA1 SCC on hysterectomy and the
third had stage IV SCC.

e One patient was managed in a menopause clinic after
negative and then borderline changes thought to be
endometrial before severe dyskaryosis, no CIN on re-
excision (with CIN3 on curettings) and IA1 SCC on
hysterectomy.

6. Negative cytology alone (n = 4: mean age 42.5, range

20-61).

e Two patients were ~60 years of age at initial excision,
had negative cytology up to age 65, and SCC at 70+ (1
had false-negative cytology).

e One had no record of screening for the first 5 years af-
ter treatment (outside the UK); 1 (with false negative
cytology) defaulted 5 years after treatment.

7. No follow-up (n = 1: age 29)

e Presented with bleeding throughout pregnancy; cone

biopsy for CIN3 outside the UK without follow-up.

Adenocarcinoma (n = 3: mean age 43, range 31-
58)

e Initial excision showed, respectively, CIN1, focal CIN3 at
the endocervical margin, and CGIN; the latter completely
excised followed by negative colposcopy, cytology, and
hysteroscopy on 4 occasions.

e Two with false-negative cytology also had simultaneous
negative colposcopy.

High-grade recurrence, control group A (n = 17:
mean age 39.9, range 24-64)

e CIN3 (n = 8). All had at least 1 re-excision and/or (5 of
8) hysterectomy. One had no CIN on re-excision (cone bi-
opsy) followed by a focus of CIN3 on hysterectomy. One
patient had 5 years’ delay before initial excision.

e CIN2 (n = 6). Four of 6 with CIN2 on biopsy had re-
excision: 2 CIN2, 1 CIN1, 1 no CIN; 2 had negative
cytology without further biopsy.

e High-grade cytology (n = 3). One with severe dyskaryo-
sis had no CIN on re-excision and negative follow up.
One of 2 with negative cytology followed by moderate
dyskaryosis had CIN1 on biopsy and re-excision, and
the second had negative cytology only.

In summary, Table 5 shows 19 of 27 (70%) patients with
SCC (and 8 of 8 with CIN3 recurrence) either had abnormal
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post-treatment cytology or re-excision without cytology on
the basis of colposcopic appearances and the history of
incompletely excised CIN3. As described above, 25 (83%)
of 30 patients with cancer defaulted from treatment or
follow-up and/or had negative investigations compared with
2 of 8 control cases with CIN3 (and 7 of 9 with <CIN2).
The mean interval between initial excision and diagnosis
was significantly longer for cancer than high-grade recur-
rence: 79.8 + 30.1 months versus 16.2 + 9.4; P = 0.0002,
and was shortest for CIN3 recurrence: 11.2 £ 5.1 months.

Discussion

As post-treatment cervical cancer is rare, this study is
limited by small numbers but covers 18 years in a labo-
ratory reporting more than 35,000 cytology tests per year.
Thirty (10%) of 289 cancers affected previously treated
women. As expected, cancer and high-grade recurrence
were related to incomplete excision and higher age at
initial excision.' 7 The risk of post-treatment cancer
increased with age at initial excision with respect to steeply
declining percentages in equivalent age groups of CIN3
controls and national registrations.”® We also found that
cancer and high-grade recurrence were related to
increasing age at first screening record—and to CIN3 being
at least 2 mm deep, at which depth all except 2 of 20 had
early stromal invasion or subsequent cancer/high-grade
recurrence. Depth of CIN3 would be easy to measure in
routine practice. Cancer was much more frequent after
CIN3 than CIN2 (22:1).

Seventy percent (19 of 27) of women with SCC (and 8 of
8 with CIN3 recurrence) had abnormal post-excision
cytology or were treated on the basis of colposcopic ap-
pearances and the history of incompletely excised
CIN3—without the benefit of hrHPV testing. hrHPV status
might help focus the mind when cytology, colposcopy, or
histology is unexpectedly negative, but is not perfect.'*'°
Negative hrHPV tests should not negate abnormal
cytology (as in 1 of our cases) and post-treatment HrHPV-
positivity (~20%) is far more frequent than recurrence
(~10%) or cancer (~1%).">""" Finding rare small foci of
recurrence is an added challenge to colposcopists.

In contrast to post-excision findings described here, 83%
(25 of 30) of patients with cancer had at least 1 negative
investigation including cytology (post-excision or later
during follow up), colposcopy, re-excision, punch biopsy,
examination under anesthesia, hysteroscopy, hrHPV—and/
or defaults from treatment/follow-up or inappropriate man-
agement. This led to a mean interval of 79.8 months before
cancer diagnosis compared with 11.2 months for CIN3
recurrence.

Review of histology slides was as important as cytology.
Missed abnormalities on histology slides were inconspic-
uous: foci of early stromal invasion, a small focus of CIN3
at an excision margin indicating a non-representative biopsy

and probable invasive cancer in an area of ulceration. Dis-
crepancies were found in 9% (7 of 82) of excision biopsies,
which is consistent with a larger NHSCSP study.”’ Simi-
larly, abnormalities found on review of cytology slides
tended to involve small numbers of cells of the types known
to be at risk for false-negative reports.”*~’ These abnor-
malities were seen relatively late in the history: In our
experience small keratinizing cells (Fig. 1C, D) are more
often seen in “cancer audit” cases, suggesting that they may
signify invasive cancer.

No instance of SCC or CIN2+ recurrence followed
known complete excision and most of the SCCs (and all
with CIN3 recurrence) appeared to result from persistent
CINS3 rather than reinfection with hrHPV, as signified by the
following: i) incomplete excision of CIN3, ii) negative re-
excision with adjacent CIN3, iii) initial excision at age
60+ years after which reinfection was unlikely, iv) high-
grade rather than low-grade false-negative cytology, and
v) the difficulty in finding small foci of recurrence. Two
SCCs without CIN at any stage may have developed
spontaneously: Cytology was persistently abnormal pre-
ceding both these cancers without a histologically or col-
poscopically recognizable precursor; unfortunately, their
HPV profile is not known. Only one of 27 patients with
SCC had low-grade/borderline cytology along with genital
warts during follow-up compared with 23% of negative
controls with CIN1 and/or low-grade/borderline cytology.

SCC was rare after CIN2 treatment (only 1 case without
concomitant CIN3), suggesting a far lower risk when similar
numbers of CIN2 and CIN3 are reported in routine practice.”
(Also, 4 of 6 of our controls with CIN2 recurrence on biopsy
had negative follow-up.) This supports evidence that CIN2 is
more likely than not to regress spontaneously and requires
treatment or close surveillance primarily because of its risk of
progression to CIN3 and much lesser risk of invasion.”'**

Post-treatment adenocarcinoma was uncommon but so is
CGIN—its ratio to CIN3 was 1:30 in our previous audit,
suggesting a risk similar to CIN3.” One patient developed
adenocarcinoma after completely excised CGIN and was
unusual in having had a single excision biopsy whereas most
have a further excision. Two of 3 patients with adenocarci-
noma had non-glandular lesions on initial excision.

In conclusion, persistent CIN3 after treatment may be
inconspicuous on biopsy, cytology, and at colposcopy and
may lead to cancer many years later. Negative investigations
after incomplete excision should be reviewed critically with
multidisciplinary discussion taking account of the patient’s
age and depth of CIN3.
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