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■ O B J E C T I V E We studied the anatomic
changes that occur in the ectocervix after cryothera-
py and the role these changes play in the adequacy
of follow-up colposcopic examination.
■ S T U D Y D E S I G N We retrospectively
reviewed patients’ charts.
■ P O P U L A T I O N Between January 1, 1991,
and December 1, 1995, 268 women underwent 2
colposcopic examinations in 7 state-run public
health clinics.
■ O U T C O M E S  M E A S U R E D The likelihood
that a follow-up colposcopic examination would be
inadequate.
■ R E S U L T S Of the 268 women who underwent
2 colposcopic examinations during the study period,
83 had cryotherapy, 24 had loop excision of the
ectocervical portion or cervical conization, and 96
had no procedure. Sixty-five were excluded because
of missing data. Subjects were similar with respect to
age, whether endocervical curettage was performed,
presence of cervical dysplasia or human papilloma
virus, and whether glandular involvement was
noted. Patients who had cryotherapy had an
increased likelihood of inadequate follow-up colpo-
scopic examination compared with women who had
no procedure (adjusted odds ratio = 18.7, 95% con-
fidence interval = 7.0–49.8).
■ C O N C L U S I O N S Undergoing cryotherapy of
the uterine cervix increases the risk that a follow-up
colposcopic examination will be inadequate. Given
the reported high rates of regression of mild and
moderate cervical dysplasia and the risks posed by
possibly unnecessary procedures performed after
inadequate colposcopic examination, a trend toward

less aggressive therapy and watchful waiting may be
appropriate but should be investigated in a con-
trolled clinical trial.
■ K E Y  W O R D S Colposcopy; cervical dysplasia;
cervical cryotherapy. (J Fam Pract 2002;
51:526–529)

Cryotherapy is an accepted procedure for treating
low-grade cervical dysplasia.1,2 Only minor mod-

ifications of the precise technique of cryotherapy
application have occurred since its inception.
Currently the double-freeze technique of cryotherapy
is an accepted treatment for mild and focal moderate
dysplasia of the uterine cervix.3 Cervical cryotherapy
is used widely not only because of its proven effica-
cy but also because of its ease of use in the outpa-
tient setting and lack of known significant side
effects. The procedure can be performed in the office
setting without the use of local or general anesthesia,
making it superior to the more invasive procedures
performed before the availability of cryotherapy (eg,
cervical conization and hysterectomy).

There has been limited investigation of the effects
of cryotherapy on the anatomy of the uterine cervix.
Whereas one study showed that cryotherapy has no
effect on subsequent fertility or pregnancy outcome,4

another in adolescents reported cervical stenosis and
pelvic inflammatory disease as possible treatment
side effects.5 In addition, a study published in 1984
by Jobson and Homesley reported higher rates of
retraction of the proximal squamocolumnar junction
into the endocervical canal in patients undergoing
cryotherapy compared with patients undergoing car-
bon dioxide laser ablation6; 47% of the follow-up
colposcopic examinations were inadequate in that
study population. Adequacy of colposcopic exami-
nation is defined as complete visualization of the
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O R I G I N A L R E S E A R C H

■ Based on this study, cervical cryotherapy
increases the risk that a follow-up colpo-
scopic examination will be inadequate.

■ Further studies are needed to determine the
most effective treatment for mild cervical
dysplasia and possible local effects of
cryotherapy.
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transformation zone, visualization of the entire
lesion, if present, and correlation between cytologic
and histologic findings and the colposcopist’s
impression.7 Failure to meet any one of these criteria
leads to an inadequate colposcopic examination
requiring further, more invasive evaluation. This
study compared the rate of adequate and inadequate
colposcopic examinations in women with and with-
out a history of cryotherapy. Other factors found to
influence the adequacy of follow-up colposcopy also
are described.

M E T H O D S
We performed a retrospective cohort study using data
collected from 7 of 14 state-run public health clinics.
These 7 sites included rural and urban clinics. All
women undergoing at least 2 colposcopic examina-
tions in these clinics between January 1, 1991, and
December 1, 1995, were included. Women underwent
initial colposcopic examination after an abnormality
was noted on a screening Pap test. Only women who
had both colposcopic examinations in the same clin-
ic were included. Care provided in these clinics
included Pap test screening, colposcopic examina-
tions, and treatment of identified cervical dysplasia
with cervical cryotherapy, conization, and loop exci-
sion of the ectocervical portion (LEEP). State-contract-
ed physicians trained in obstetrics and gynecology fol-
lowed women who attended these clinics.

Chart review was used to determine the adequacy
of the initial examination, whether an intervening
procedure was done, and the adequacy of follow-up
colposcopic examination. Adequacy was document-
ed by the physician performing the colposcopic
examination with the use of a standard form consis-
tent among clinics. The accepted criteria for adequa-
cy were used, and each colposcopic examination
was documented as adequate or inadequate based
on the colposcopist’s findings. Charts were reviewed
and data were abstracted by 3 reviewers. Cervical
biopsy results, presence of human papilloma virus
(HPV) noted on routine cytology, endocervical curet-
tage (ECC) results, and routine demographic data
also were recorded. The management and therapeu-
tic protocols were consistent across the 7 clinics.

Women were excluded from the analysis if (1) they
had cryotherapy performed before their initial colpo-
scopic examination (n = 1), (2) the date of the initial
colposcopic examination was not available (n = 36),
(3) information confirming the type of treatment used
between colposcopic examinations was unknown (n
= 32), (4) initial colposcopic examination was inade-
quate (n = 16), or (5) the adequacy of the follow-up
colposcopic examination was not documented (n =
6). The total number of women excluded was 65

because some women met multiple exclusion criteria.
The management after initial colposcopic exami-

nation was done according to whether the women
had cryotherapy, cone, LEEP, or no procedure
between initial and follow-up colposcopic examina-
tions. Univariate analysis of the association between
the management group with clinic of treatment, per-
formance of ECC, biopsy results, presence of HPV,
and cytologic presence of glandular atypia was per-
formed. Mean age and duration (interval between
initial and follow-up colposcopic examinations or
between the procedure and follow-up examination)
were calculated for all groups.

The odds ratio of an inadequate follow-up colpo-
scopic examination was estimated for type of treat-
ment (cryotherapy, cone/LEEP) compared with no
treatment, age, clinic where treatment was provided,
performance of ECC, biopsy results, presence of
HPV, and presence of glandular atypia. The 95% con-
fidence intervals about the relative odds estimates
were calculated. Mean age and duration between ini-
tial colposcopy and follow-up colposcopy were cal-
culated for the groups with adequate and inadequate
follow-up colposcopic examinations.

Multivariable logistic regression analysis was used
to evaluate the association of adequacy of follow-up
colposcopic examination with age (years), clinic
where colposcopic examination was performed,
duration (days), whether or not ECC was performed,
biopsy results from the initial colposcopic examina-
tion, presence of HPV, and presence of glandular
atypia noted on initial colposcopy. Biopsy results
were categorized as normal or abnormal in the
model that is reported. The stepwise backward elim-
ination technique was used to evaluate the best
model. The 95% confidence intervals about the
adjusted odds ratio were calculated.

The Pearson chi-square test was used to test the
significance of the association between binary vari-
ables. The significance of the difference between
means was tested with the one-way analysis of vari-
ance. Data were analyzed with the personal com-
puter version of the Statistical Package for the Social
Sciences (SPSS/PC+ version 8.0).

R E S U L T S
Between January 1, 1991, and December 31, 1995,
3225 women underwent colposcopic evaluation or
treatment at 7 county colposcopy clinics in
Oklahoma. Two hundred sixty-eight of these
women underwent 2 examinations during the study
period. There were 203 of 268 subjects available for
analysis after exclusions for missing data. Eighty-
three patients (41.1%) had cryotherapy, 24 (11.9%)
underwent a cone biopsy or a LEEP procedure, and
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96 (47.5%) underwent no procedure between initial
and follow-up colposcopic examinations.

Table 1 shows characteristics of women who had
cryotherapy, cone/LEEP, and no procedure. The
groups were similar with respect to age, whether
ECC was performed, presence of HPV, and whether
glandular involvement was noted. There was an
association between the degree of cervical dysplasia
and the three treatment groups, which was expected
because degree of dysplasia determines treatment
modality. Women who had cryotherapy had follow-
up colposcopy (mean = 565 days) later than women
who had cone or LEEP (mean = 319 days) or no pro-
cedure (mean = 339 days; P < .0001).

Thirty-three percent (n = 67) had inadequate fol-
low-up colposcopic examinations. These included a
large proportion of women, 61.4%, who had

cryotherapy (51/83) compared with
20.8% (5/24) of women who had cone
or LEEP and 11.5% (11/96) of women
who had no procedure.

Table 2 shows the relationship
between inadequate second col-
poscopy and previous cryotherapy,
cone/LEEP, abnormal cervical biopsy,
ECC, presence of HPV, and presence
of glandular atypia. Patients who had
cryotherapy had an increased likeli-
hood of inadequate follow-up com-
pared with patients who had no pro-
cedure (adjusted odds ratio =18.67,
95% confidence interval =
6.99–49.81). Cone/LEEP increased the
likelihood of inadequate follow-up
but was not statistically significant.
Age, duration, ECC, presence of HPV,
or presence of glandular atypia did

not increase the likelihood of subsequent inade-
quate colposcopic examination. Odds ratio esti-
mates for different clinics are not reported but were
imprecise due to small numbers.

D I S C U S S I O N
Undergoing cryotherapy of the uterine cervix
increases the risk that a follow-up colposcopic exam-
ination will be inadequate. This agrees with the find-
ings of Jobson and Homesley’s 1984 study,6 which
looked at the efficacy of cryotherapy vs carbon diox-
ide laser ablation in the treatment of cervical dyspla-
sia. Although it was not the focus of their study, a
high rate of inadequacy was noted on follow-up col-
poscopic examinations after cryotherapy.

Because of the retrospective design of this study,
we could not randomly assign women to a treatment
group. However, the study groups were similar with
respect to other variables potentially associated with
the outcome measure. In addition, we attempted to
control confounding variables by using multivariable
analysis. By including the clinic where the examina-
tion was performed, we attempted to limit the effect
of the subjective assignment of adequacy by the
physician. This is a limitation of this study.

We found an association between the clinics
where the follow-up colposcopist’s examinations
were performed and whether a follow-up examina-
tion was adequate or inadequate. The determination
of adequacy depends on the physician’s observa-
tions during the colposcopic examination. We were
unable to measure the intra- or interobservation vari-
ation between the examinations. However, we
attempted to control for this effect by including the
clinic site in the multivariable analysis.
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TA B L E  1
Characteristics of patients with 

and without cryotherapy between 
initial and follow-up colposcopy

Cryotherapy Cone or LEEP No procedure 
Characteristic (n = 82) (n = 24) (n = 96) P *
Mean age (y) 24.6 26.5 23.8 .229
Mean duration† (d) 565 319 339 .004
ECC (%) 80.2 75.0 67.1 .135
Cervical dysplasia (%) < .001

Normal 21.7 19.0 39.5
Mild dysplasia 58.0 23.8 45.3
>Mild dysplasia 20.3 57.1 15.1

HPV (%) 72.6 52.4 60.4 .130
Glandular atypia (%) 23.9 38.1 17.8 .125

*Pearson χ2 for proportions and analysis of variance for means.
†Duration from treatment (cryotherapy) or examination to follow-up colposcopic examination.
ECC, endocervical curettage; HPV, human papilloma virus; LEEP, loop excision of the ectocervical portion.

TA B L E  2

Likelihood of inadequate 
follow-up colposcopic examination*

Characteristics Adjusted OR 95% CI
Cryotherapy 18.66 6.99–49.81
Cone or LEEP 3.01 0.78–11.58
Cervical dysplasia

Mild NA
>Mild NA

ECC NA
HPV NA
Glandular atypia NA
*Logistic regression model included the clinic of colposcopy (not shown). Age
(years) and duration (days; from treatment or first colposcopy to second col-
poscopy) were removed from the model by backward elimination.
CI, confidence interval; ECC, endocervical curettage ; HPV, human papilloma virus;
LEEP, loop excision of the ectocervical portion; NA, not applicable; OR, odds ratio.
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State Department of Health, in facilitating access to the county
clinic records.
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■JFP

The current standard of care for inadequate col-
poscopic examination recommends more invasive
evaluation with a procedure such as cervical coniza-
tion or LEEP. This allows clarification of discordance
between cytology, histology, and the colposcopist’s
impression; sampling of any lesion that may extend
past the view of standard colposcopy; and histolog-
ic evaluation of the entire transformation zone.
Given the reported high rates of spontaneous regres-
sion of mild and moderate cervical dysplasias with a
watchful waiting approach,8–12 we wonder whether
we are performing unnecessary procedures (LEEP
and conization) after cryotherapy as a result of inad-
equate follow-up colposcopic examinations. A study
evaluating the pathologic findings of cone or LEEP
specimens from inadequate colposcopic examina-
tions after cryotherapy would help answer these
questions. If there is no persistence or progression of
dysplasia, then this would support the hypothesis
that cryotherapy leads to unnecessary, invasive pro-
cedures. Further controlled trials are required to
answer these questions.
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