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B A C K G R O U N D . Screening for precursors of cervical cancer with coiposcopic examination for women with 
abnormal Papanicolaou (Pap) smears identifies those with cervical dysplasia. Though the majority of mild dys
plasias (CIN I) will regress, many are treated with cryotherapy.

M E T H O D S . We used decision analysis to compare immediate cryotherapy with expectant management (follow
ing with another Pap smear or colposcopy, with treatment reserved for progression or a duration of 2 years). The 
decision tree included the possibility of more invasive surgical procedures if the cryotherapy was ineffective or if 
the dysplasia progressed in extent of cervical involvement or in grade. Probabilities were derived from literature 
review and expert judgment. The analysis considered the disutility of the follow-up examinations, cryotherapy, 
and the more invasive procedures, using expert assessment.

RESULTS. Using the baseline assumptions, expectant management led to a better outcome for most patients 
(57%), who recover with no procedure. However, more patients treated with expectant management required sur
gical procedures (loop electrosurgical excisional procedure, conization, or, rarely, hysterectomy) than did those 
treated with immediate cryotherapy. In the expected disutility analysis, expectant management was better than 
immediate cryotherapy. Sensitivity analysis showed that three factors had the potential to change the recommen
dation of the analysis: (1) the probability the dysplasia will regress, (2) the disutility of the process of expectant 
management, and (3) the disutility of invasive procedures compared with cryotherapy.

C O N C L U S IO N S . The analysis indicated that expectant management is preferable to immediate cryotherapy for 
women with histologically proven mild cervical dysplasia. However, this conclusion depended on assumptions 
about three factors for which there is insufficient evidence in the literature. More research is needed.

KEY W O R D S . Cervical intraepithelial neoplasia; decision analysis; cryotherapy; colposcopy. (J Fam Pract 1998; 
47:93-201)

Family physicians and gynecologists who per
form coiposcopic examinations o f the cervix 
to evaluate abnormal Papanicolaou (Pap ) 
smears face competing recommendations for 
patients who have mild cervical dysplasia (his

tologically proven cervical intraepithelial neoplasia, or
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CIN I): to treat immediately with cryotherapy, or to wait 
and see i f  the dysplasia w ill regress. We performed a 
structured decision analysis to clarify the issue, analo
gous to recent analyses o f  breast biopsies1 and prostate 
cancer treatments.2

Cervical cancer was once a major cause o f cancer- 
related deaths in the United States.3 From the 1940s to the 
1980s, the incidence o f cervical cancer diminished dra
matically, due in part to Papanicolaou screening and the 
early treatment o f precancerous conditions.3"8 Currently 
cervical cancer is the sixth most common cancer in the 
United States, diagnosed in approximately 15,000 women 
each year.9 Cervical cancer remains the second most com
mon cancer among women worldwide,10 with 490,000 
new cases annually.11

While the incidence o f cervical cancer has decreased 
in the United States, the incidence o f cervical dysplasia, a 
precursor lesion, has increased significantly in recent 
years in the United States912 and worldwide.1314 This is 
possibly because o f lifestyle changes or changes in the 
epidemiology o f the human papillomavirus (HPV) infec-
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tion, a significant cofactor in the development o f  cervical 
dysplasia and cancer.41112 It may also be a result o f 
increased discovery through screening. Our analysis 
addresses the treatment decision for cervical dysplasia 
confirmed by histologic analysis o f colposcopically guided 
biopsies to be CIN I. Management without colposcopy is 
not currently recommended.16

The bulk o f cervical dysplasias are mild (C IN  I )16'17 and 
many clinicians have treated mild dysplasia routinely with 
cryotherapy.1819 The natural history and appropriate man
agement o f mild dysplasia o f the uterine cervix has been 
controversial for decades.418'2921 Many studies have con
cluded that treatment with cryotherapy is appropriate.419 
More recently researchers and clinicians have offered 
patients the expectant management option: follow  up their 
dysplasia with no further treatment unless there is evi
dence o f progression.12’18’22'26 Ongoing trials will define the 
optimum treatment for patients with mild dysplasia, but 
those data w ill not be available for several years.26

Aggressive treatment to eradicate premalignant cells is 
obviously beneficial for those women in whom cancer 
would have developed.ls’27’28 However, it would be prefer
able to avoid expensive, potentially hazardous treatments 
in women whose abnormalities will regress without inter
vention.6,617 Since it is impossible to discriminate between 
those who will and those who will not get cancer, an 
approach is needed that will prevent the cancers while 
doing little harm to those who would not have gotten can
cer.22 Therefore, the focus o f our analysis is on the natural 
history and appropriate treatment o f the earliest grade o f 
dysplasia (C IN  I).

Multiple studies have demonstrated the progressive 
potential o f moderate and severe cervical intraepithelial 
neoplasia (C IN  II and III). Approximately 46% o f these dys
plasias will persist, and about 20% will progress to invasive 
cervical cancer.20 The fate o f  mild dysplasia (C IN  I) is less 
clear-cut. Progression rates from 2% to 34% are described 
(best estimate, 12%).20 The high regression rate and the 
slow pace o f  progression have led many clinicians to han
dle mild dysplasia by expectant management, using 
repeated Pap smears or colposcopic examinations.

Each management approach has advantages and disad
vantages. Patients managed by watchful waiting may 
progress to higher grades o f  dysplasia, with the attendant 
risks for invasive cancer or the need for treatment with 
more invasive procedures.4 24 It is expensive to treat every 
early lesion, however, and the treatments carry the risk o f 
undesirable sequelae,29411 so it is not clear which treatment 
is best.4 Thus, the core o f our decision analysis must be the 
question o f the most appropriate approach to the manage
ment o f  mild cervical dysplasia.

Patients with CIN I are usually treated by cryocauteri- 
zation o f the cervix to destroy the lesion.432 It has a low 
complication rate, few  sequelae, and a cure rate o f approx
imately 95%.18'19’32’33 The main concerns are its wide appli
cation to a relatively benign condition1218 and its ability to 
change the anatomy o f the cervix.33’34

Cryotherapy frequently leads to endocervical reloca
tion o f the squamo-columnar junction as well as relative 
stenosis o f the cervical os. This increases the likelihood of 
future false-negative Pap smears. In addition, if col
poscopy is needed to evaluate future Pap smear abnor
malities, it may be difficult to visualize the transformation 
zone, thus necessitating more invasive diagnostic proce
dures. The issue o f alteration o f cervical anatomy will 
become increasingly important because the rate of 
teenagers’ Pap smear abnormalities and dysplasia is 
increasing. Therefore, greater numbers o f younger women 
are being found to have CIN I.19’31’34’36 I f  cryocauteiy is 
applied to their lesions, these young women will probably 
have complete remission o f their lesion postcryotherapy. 
However, they would have a slightly increased risk of 
recurrence o f dysplasia that may be difficult to evaluate 
without more invasive procedures,33 or may be missed 
altogether because o f a false-negative Pap smear.16

We have developed a decision analytic framework for 
choosing a treatment for mild cervical dysplasia.3817 
Decision analysis38 uses a decision tree to represent a deci
sion, identifying (1) options that are available, (2) the 
events that might follow  those options, and (3) the conse
quences o f  those events occurring. Then data are gathered 
from the literature and other sources to produce the most 
credible estimates o f the probabilities o f these events and 
the utility o f the outcomes. Finally, the overall expected 
utility o f each o f the options is calculated.3839

Our decision analysis evaluates the tw o treatment 
approaches, immediate cryotherapy and expectant 
management, at the point when an initial diagnosis (by 
colposcopy and b iopsy) o f  mild dysplasia has been 
made. From this point the decision tree considers the 
possible events in the management strategies, consis
tent with achieving cure o f  the cervical dysplasia with
in 2 years. This length o f time was chosen because it is 
a clinically realistic horizon (m ost cases will have 
resolved by that tim e) and this time span was most 
com m on in published studies. The decision tree 
included the key elements o f  cure rate, recurrence 
rate, and probabilities o f  complications or sequelae 
with each o f the management plans.

METHODS

Decision Analytic Framework
The DATA 3.0 program (TreeAge Software, Williamstown, 
Mass)40 was used for the analysis (Figure 1). This analysis 
supports estimation o f the likelihood that each type of pro
cedure (cryotherapy, loop excision o f the endocervix 
[LEEP], laser ablation or excision, cone excision, or hys
terectomy) will be required for a patient who has been 
managed by expectant management or by immediate 
cryotherapy.36 It also permits measurement o f a form of 
expected utility o f each option.

In Tree A  ( “Mild Dysplasia”)  in Figure 1, the upper 
option is expectant management, and the lower option is
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FIGURE 1

Tree A
Mild Dysplasia

immediate cryotherapy* The probability o f  each 
path from the decision at the left to a terminal 
branch on the right is the product o f the proba
bilities o f all the branches on the path. The con
sequences at each terminal node can be mea
sured on a disutility scale. The impact o f a pos
sible outcome on the attractiveness o f an option 
is measured by multiplying the disutility o f  the 
outcome by the probability o f taking the path.
The addition o f all these impacts together pro
duces an overall measure o f how beneficial the 
option is, in this analysis an expected disutility.

Our analysis includes as its key elements the 
cure rate with each o f the management plans, 
the possibility that the expectantly followed 
patient’s dysplasia will regress or progress, and 
the procedures likely to be needed in case o f 
progression, persistence o f  lesion, or cryothera
py that does not cure the dysplasia. The tree 
structure groups cervical dysplasias that 
progress to cancer with the moderate or severe 
dysplasias that require the more invasive surgi
cal procedures. It is assumed that no treated cer
vical dysplasia will become metastatic cancer.
Tire events the analysis describes are all the pro
cedures required to control the patient’s disease 
and assure that cancer will not develop or, i f  it 
should develop, that it will be treated effectively.
The disutilities include all aspects o f the process 
and procedures, as evaluated on a subjective 
scale. We do not measure life expectancy or 
quality o f life because we assume the patients 
will be cured and the treatment will not perma
nently affect their quality o f life. There is no dis
counting o f the disutility o f procedures or costs 
that occur late rather than early.

The decision tree does not address the state 
of the dysplasia at each point. Rather it address
es the probability that each surgical procedure 
would be selected, whether that be for wide 
spread or endocervical CIN I, for CIN II, or for 
CIN III or carcinoma in situ.

This analysis takes the unusual tactic of 
treating future clinician choices as chance 
events, even though they technically could be 
considered decisions (whose options would be 
analyzed, and the option with the highest 
expected value selected).38 This is done for the choices o f 
whether to use cryotherapy or a more invasive surgical 
procedure when the dysplasia does not regress, and which 
surgical procedure to use. The later decision about what 
procedure to use is outside the decision maker’s control or 
prediction. I f  the followed dysplasia should progress or if 
the initial cryotherapy should fail to cure the dysplasia,

The decision tree for management of mild cervical dysplasia. Tree A includes 
the decision: cryotherapy or expectant management. To construct the com
plete tree, Subtrees B and C are inserted multiple times, as indicated. The 
probabilities of the branches and the utilities of the outcomes in Subtrees B 
and C can be different, in different instances (see Table 1 and the Journal’s 
Web site for more information).
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LEEP denotes loop excision of the endocervix.

* A complete presentation o f the decision tree and 
porting tables can be found at http://www.jfp.denver.co.us

sup-

this clinician may refer to another. Those who receive 
such referrals find it reasonable to make statements 
such as, “In such a situation, I use option A  approxi
mately 40% o f  the time.” Taking the future decision as 
an event external to the decision maker, whose proba
bility can be estimated, rather than as something w ith
in the control o f  the decision maker, is a faithful rep
resentation o f the position o f  many clinicians faced 
with the decision how  to manage a patient with mild 
cervical dysplasia.
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_ TABLE 1 ________ ________

Probabilities for Decision Tree

Branch* P t Source

Tree A: Initial Decision and Expectant 
Management Option

Dysplasia regresses from CIN I .57 Ostor, 199320
Dysplasia persists as CIN I .318 Ostor, 199320
Dysplasia progresses to  CIN II .056 Nasiell, 1986;42 Ostor, 1993;20 Authors’ judgment
Dysplasia progresses to  CIN II .056 Nasiell, 1986;42 Ostor, 1993;20 Authors’ judgment
Disease requires invasive procedure .07; .20; 1.0 Authors’ judgm ent
Doctor chooses cryotherapy .75; .60 Authors’ judgm ent

Subtree B: Cryotherapy
Cryotherapy cures dysplasia 
Cervix viewable, given cryotherapy did

.931; .903 Benedet, 1987;32 Berget, 1991;43 Ostergard, 1980 
Creasman, 1981 ;'9 Authors’ judgment

not cure dysplasia .70 Jobson, 1984;34 Einerth, 1988;33 Ferenczy, 198530
Second cryotherapy cures dysplasia 
Disease requires invasive procedure,

.903; .808 Benedet, 1987;32 Ostergard, 1980;43 Creasman, 
1981 ;18 Authors’ judgment

after ineffective cryotherapy .352; .58 Authors’ judgment
Doctor chooses to  repeat cryotherapy

if first cryotherapy does not cure dysplasia .15; .10; .25 Authors’ judgment

Subtree C: Invasive Procedures
LEEP .3 to .9 Authors’ judgm ent
Laser ablation 0 to .4 Authors’ judgment
Laser cone O to  .2 Authors' judgment
Cold knife cone 0 to  .25 Authors’ judgment
Hysterectomy 0 to  .25 Authors’ judgment

P denotes probability; LEEP denotes loop excision of the endocervix.
‘ Branches that appear repeatedly in the tree are only named once in the table.
•flf branches have different probabilities on different occurrences, these probabilities are given in descending order. For Subtree C, where each branch 
occurs 17 times, the range of probabilities is given. Complete specification of the probabilities in the tree is available at the Web site named in the text.

Probabilities
The branches at every chance node in 
the decision tree have probabilities 
(Table 1) that sum to 1. An invasive pro
cedure (Subtree C) is used at 17 loca
tions in the tree. The probability that 
each o f the five procedures is used 
varies according to the situation. Four 
experienced colposcopists (one gyne
cologic oncologist and three family 
physicians) collaborated to produce the 
probability estimates.*

Outcome Measurement
Experts’ subjective judgments mea
sured the disutility o f the procedures 
involved in producing the outcomes. We 
summed ratings o f the cost and severity

* The probabilities for each situation are 
available on the Internet (see footnote on 
page 195 for address).

. TABLE 2 _______________________________________________________________

Example of One Expert’s Subjective Measure of the Disutilities of Procedures

Strategy/Procedure

Morbidity, Effects on
Cost/Severity Quality of Life, Possible 
of Procedure Long-term Sequelae Sum

Expectant management 
with regression 1 0 1

Cryotherapy 1.5 1.5 3

LEEP 2 1 3

Laser ablation 3 1 4

Laser cone 3 2 5

Cold knife cone 3 2 5

Hysterectomy 4 4 8

LEEP denotes loop excision of the endocervix. 
Scale: 0 = no disutility.
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FIGURE 2

Sensitivity analysis: Tornado diagram comparing the effects of changing assumptions about nine variables. Each bar indicates 
the range over which the expected disutility of the expectant management option would vary, as a function of varying the fac
tor over the indicated range.

Value in 
Main

Range of 
Values in 

Sensitivity
Factor Varied in Sensitivity Analysis Relative Effect of Factor Analysis Analysis

Disutility of expectant management 1 0.5 to 3.5

Probability dysplasia will regress if followed 0.57 0.3 to 0.9

Relative disutility of invasive procedures compared with 
cryotherapy mm 1 1 to 3

Proportion of nonregressing CIN I that stays at CIN I i 0.74 0.1 to 0.9

Probability cryotherapy cures dysplasia i 0.95 0.8 to 1.0

Probability physician will choose cryotherapy rather than more 
invasive procedure i 0.75 Oto 1.0

If followed dysplasia progresses, proportion progressing to CIN II i 0.50 0.1 to 0.9

Probability disease requires an invasive procedure, rather than 
cryotherapy

i
*

0.20 0.1 to 0.9

Probability colposcopy can view transformation zone, post
cryotherapy

i
2.0 3 .0 4.0 5.0

0.70 0.2 to 1.0

of the procedure itself, and the procedure’s morbidity, 
effect on quality o f  life, and possible long-term effects 
(including potential surgical diagnostic procedures for 
future cervical abnormalities). Raters were only instructed 
to use a scale where 0 would indicate no disutility, so the 
units are arbitrary. The values in Table 2 for all procedures 
included in the analysis were produced by one experi
enced colposcopist. A  second expert’s independent judg
ments correlated r  = .97 with these judgments. The disutil
ity of expectant management (inconvenience and discom
fort of repeated appointments, pelvic examinations, and 
ongoing uncertainty, for 2 years on the average) was 
applied to every patient in the expectant management 
branch. The disutility o f every other procedure was 
accrued if  it happened.

Sensitivity Analysis
Sensitivity analysis is a method o f determining whether 
and how the results o f an analysis depend on the assumed 
values o f its parameters. For example, if we assume there 
is a low probability that the dysplasia will regress, imme
diate cryotherapy might seem to be the better manage
ment strategy. However, i f  there truly is a high probability 
that the dysplasia will regress, then expectant manage
ment may be the better strategy. In this case, it could be 
said that the analysis’ recommendation is sensitive to the 
value assumed for the probability that dysplasia will 
regress if followed.

We performed sensitivity analyses for the following fac

tors: the probability that the dysplasia will regress if  fol
lowed; the proportion o f nonregressing dysplasia that per
sists as CIN I rather than progressing to CIN II or CIN III; 
the proportion o f progressing dysplasia that progresses to 
CIN II rather than CIN III; the probability that cryotherapy 
will cure dysplasia; the probability that a colposcopic 
exam can adequately view the cervix, post cryotherapy; 
the probability that dysplasia will require an invasive pro
cedure rather than cryotherapy, given it can be adequately 
seen with colposcopy; the probability that a physician will 
choose cryotherapy rather than an invasive procedure, in 
situations that do not require an invasive procedure; the 
relative disutility o f cryotherapy compared with the more 
invasive surgical procedures; and finally the disutility o f 
expectant management compared with the procedures in 
Subtree C.

Several o f the probabilities we analyzed occur at multi
ple branches in the decision tree. For example, the proba
bility that cryotherapy will cure dysplasia is a factor for the 
expectant management strategy, in Subtree B following 
the “persist as CIN I” branch and following the “progress 
to CIN II” branch, as well as for the immediate cryothera
py strategy. The probabilities are not identical, but related. 
To allow them to vary together in a sensitivity analysis, 
they are constructed as functions o f a common variable* 
For each such family o f probabilities, a sensitivity analysis

* Details about these relations are available on the Internet (see 
footnote on page 195).
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TABLE 3

The probability that each treatm ent approach would resort to each invasive procedure

Treatment Approach
Expectant

Management*
Immediate

Cryotherapy

Cured with no procedure .570 0

Total proportion cured 
without any procedure .570 0

Expected number of cryotherapies 
(effective or ineffective) .2499 1.061

Cured by 1 cryotherapy 0.2308 0.9500

Cured by 2 cryotherapies 0.0010 0.0055

Total proportion cured 
with cryotherapy .2318 .9555

Expected probability o f having LEEP 0.1118 0.0332

Expected probability o f having 
laser ablation 0.0235 0.0033

Expected probability of having 
laser cone 0.0182 0.0024

Expected probability of having 
cold knife cone 0.0336 0.0043

Expected probability of having hysterectomy 0.0111 0.0013

Total proportion requiring 
procedure more extensive 
than cryotherapy .1982 .0445

*Do cryotherapy procedure only if required. 
LEEP denotes loop excision of the endocervix.

er with no procedure, but more 
expectantly managed people 
require invasive surgical proce
dures than immediately treated 
people (19.8% vs 4.5%). Thus, 
57.0% o f patients are better off but 
15.4% are worse off. Whether we 
consider expectant management 
to be better or worse than imme
diate cryotherapy depends on the 
relative disutilities o f receiving no 
procedure, cryotherapy, or one of 
the surgical procedures.

Calculation o f the expected disu
tility o f  a strategy involves multi
plying the disutility o f each path in 
the decision tree that the strategy 
could lead to (the sum o f the disu
tilities o f  all the procedures 
encountered on that path) times 
the probability o f  going down that 
path (which is the product of all 
the probabilities on the path). 
Then the expected disutilities of 
all the paths that an option could 
lead to are added up. Using the 
measures o f  disutility given in 
Table 2, the expected disutility of 
expectant management is 2.53 and 
the expected disutility o f  immedi
ate cryotherapy is worse, at 3.18. 
Thus the analysis would recom
mend expectant management 
rather than immediate therapy.

on the common variable will vary all the probabilities in 
the related branches, in a logically coordinated manner.

The decision tree o f Figure 1 is used with the probabil
ities in Table 1 to calculate the probability that each pro
cedure (cryotherapy, LEEP, laser ablation, laser cone, cold 
knife cone, or hysterectomy) will be used. While it is 
assumed that each o f the more invasive procedures would 
cure the patient, explicit provision is made for the possi
bility o f recurrence after cryotherapy. For example, a 
patient might have two ineffective cryotherapies and ulti
mately require a laser cone.

RESULTS

The probabilities with which each treatment approach 
would resort to each procedure are shown in Table 3. 
They illustrate the essential tradeoff inherent in the deci
sion between expectant management and immediate 
cryotherapy.

With expectant management, most people (57%) recov-

Sensitivtty Analysis 
Results

The conclusion that expectant management is superior to 
immediate cryotherapy depends on the assumptions of 
the analysis, including the numerical estimates of the 
probabilities (Table 1) and the disutilities (Table 2). To 
compare the possible effects o f  these variables, Figure 2 
shows a tornado diagram for nine variables. The x-axis 
represents the expected disutility o f the alternative that is 
better in the baseline analysis, expectant management. 
The bar graphs show how much the estimated disutility of 
expectant management would change, as an effect of 
varying each factor over a range o f possible values. 
Consider, for example, the second factor, the probability 
that the dysplasia would regress. The analysis assumed 
this probability is .57. I f  the probability o f regression were 
varied up to .9, the expected disutility o f  expectant man
agement would decrease from 2.53 to 1.35. If the proba
bility o f  regression were as low  as .3, then the expected 
disutility o f  expectant management would increase from 
2.53 to 3.40. This latter change would make expectant 
management worse than immediate cryotherapy, whose
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.  FIGURE 3 ___________________________________________

Two-way sensitivity analysis: The preferred option 
depends on the combination of assumptions about the 
disutility of expectant management and the probability 
that expectantly managed dysplasia will regress.

0.90

Expectant management 

Immediate cryotherapy

£  0.60

a- 0.30
0.50 1.00 1.50 2.00

Disutility of watching

2.50

expected disutility in the baseline analysis is 3.18.
When they are varied individually, three o f the factors 

have the potential to change the recommendation: the 
probability the dysplasia will regress, the disutility o f the 
process o f expectant management, and the disutility o f 
invasive procedures compared with cryotherapy. The less 
likely it is that the dysplasia will regress, the less attractive 
expectant management becomes. The more disutility is 
attributed to the process o f  expectant management 
(repeated visits for colposcopies or Pap smears, the uncer
tainty o f living with a possible cancer precursor), com
pared with the disutilities assigned to the other proce
dures, the less attractive expectant management becomes. 
The more disutility is attributed to invasive procedures 
compared with cryotherapy, the less attractive expectant 
management becomes. None o f the other variables dis
played in Figure 2 could reverse the recommendation o f 
the analysis if  varied in isolation, even if  varied far beyond 
realistic possibilities.

The impact o f each o f the factors that affect the rec
ommendation depends on the value o f other factors. For 
example, Figure 3 shows a two-way sensitivity analysis of 
the effects o f two factors, the disutility o f the process o f 
following and the probability that the dysplasia will 
regress, on the overall disutility o f the expectant manage
ment strategy. In the upper left triangular region, expec
tant management is the preferred strategy, while in the 
lower region immediate cryotherapy is preferred. The 
threshold value o f each factor (the particular value where 
the options are equally preferred) is different for different

values o f the other factor. For example, i f  the disutility o f 
the expectant management process were 1 (which is one 
third as bad as cryotherapy), then the probability that the 
C IN I dysplasia would regress would have to be lower than 
.38 before immediate cryotherapy would be preferable to 
expectant management. I f  the disutility o f expectant man
agement were 2, however, then immediate cryotherapy 
would be preferable if  the probability that dysplasia would 
regress were less than .65.

DISCUSSION

The analysis indicates a recommendation o f expectant 
management over immediate cryotherapy for mild cervical 
dysplasia. To most clinicians it may seem paradoxical that 
the initially less invasive approach eventually produces 
more invasive procedures, and counterintuitive that the 
recommendation is for the approach that leads to more 
bad outcomes. That result is, o f  course, a function o f the 
assumptions o f the decision analysis, including the scope 
o f the analysis, the structure o f the tree (Figure 1), and the 
particular probability and disutility estimates (Tables 1 and 
2). The possibility that expectant management will lead to 
more o f  the invasive procedures is determined by the 
nature o f the disease and the treatment. In contrast, the 
relative disutility o f cryotherapy, compared with the more 
invasive procedures and with the supposedly benign 
process o f  repeated cervical examinations to track the 
dysplasia, is a matter o f evaluative judgment.

Physicians uncomfortable with the recommendation 
might first consider that the assiunptions to which the rec
ommendation is sensitive are the probability o f regression 
and the evaluations o f waiting and o f the procedures. 
Beyond this, they could question the simplifying assump
tions o f the analysis. We measured only the disutility o f the 
procedures, rather than life expectancy acjjusted for the 
quality o f life.38 We assumed that all cancers will be treated 
and all cancer deaths avoided (a  reasonable assumption 
given the close monitoring and the low  likelihood that this 
grade o f dysplasia will progress to cancer). Hence the 
treatments themselves were the most significant conse
quences o f the competing strategies. Costs were recog
nized only as an element in the subjective assessment o f 
the procedures. The approach was essentially atemporal 
and subjective. All procedures were viewed as identical no 
matter when they occurred. Subjective estimates o f the 
severity o f the procedures were used because we lacked 
research data. Any o f these assumptions might have 
skewed the analysis.

A  mayor benefit o f this analysis is the identification o f 
the significant gaps in our knowledge base about this dis
ease. Currently ongoing studies will further clarify issues 
regarding real risks and rates o f progression, risk stratifi
cation, and treatment sequelae.26 Some o f these studies 
will also clarify the type o f follow-up appropriate for an 
expectant management strategy.

The sensitivity analysis demonstrated the potential key
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importance o f patient-felt disutilities related to the fac
tors o f  repeated visits and examinations, long-term 
uncertainty, and feelings about various procedures and 
their sequelae and side effects. None o f  these factors 
has previously been examined in a fashion useful to 
the clinician considering the management alternatives. 
The need to measure patient-felt disutilities related to 
the treatment options and procedures realistically was 
recogn ized  by the A pril 1996 N IH  Consensus 
Development Conference on Cervical Cancer,45 which 
called for research on the quality-of-life e ffects o f  fo l
low-up only compared w ith active intervention: “The 
impact o f  frequent follow-up visits and the uncertainty 
o f  receiving no treatment fo r  a preinvasive lesion with 
an unknown natural history may be significant and 
should be studied.”45

The costs associated with evaluating and treating 
patients with mild dysplasia are substantial. Colposcopic 
examination may cost $100 to $800, cryotherapy $100 to 
$200, LEEP $500 to $800, and cone biopsy $2000 to $3000 
(including operating room costs). Costs could be incorpo
rated in the decision tree framework with the cost-effec
tiveness approach.46 This would require measurements o f 
two factors about each option, not only the utility o f the 
outcome (or some other measure o f the good that is 
accomplished) but also the cost. Dividing the cost by the 
effect (the change in outcome) provides a measure o f the 
cost per unit o f the outcome that can guide the allocation 
o f scarce resources.

The decision analysis is general, using population esti
mates o f risks o f progressing and experts’ assessments o f 
the disutilities o f the procedures for the average patient. 
The framework developed here could be applied to an 
individual patient. Information about risk factors (eg, HPV 
typing,37 nutritional or immunological factors, coexisting 
medical conditions, and so forth) could be used to identify 
patients at low  or high risk for progression o f dysplasia. 
Information about the patient’s resources and responsibil
ity could be used to identify patients who may not adhere 
to the recommended follow-up schedule. The patient’s 
own evaluations o f relative disutilities o f the treatment 
procedures and outcomes could have a significant effect 
on the choice o f treatment strategy for an individual 
patient.

The long-term, and perhaps most useful, outcome o f 
the analysis may be its identification o f the elements that 
are most crucial in the decision between the two cur
rently accepted therapeutic approaches to mild cervical 
dysplasia. Identification o f key elements in the decision 
allows the clinician and patient together to assess the 
real tradeoffs applicable to the patient’s situation. As 
new data come in to fill in the gaps o f our knowledge, 
this type o f  assessment, together with the patient’s indi
vidual feelings about the various options and tradeoffs, 
could allow  a much more realistic and satisfactory man
agement plan consistent with our goal o f  preventing cer
vical cancer.
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