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Abstract: Management of mild dyskaryosis remains controversial. In this study, we compared the cost-
effectiveness of active versus conservative colposcopic management of women presenting with mild dyskaryosis 
in two different hospital settings. All women presenting in 2001 with a mild dyskaryotic smear and requiring 
colposcopy were studied in two different clinical settings (70 women at Darent Valley Hospital (DVH) and 327 at 
St George’s Hospital (SGH)). At DVH, treatment is offered should there be any evidence of cervical intraepithelial 
neoplasia (CIN). On the other hand, a more conservative approach of cytological and colposcopical follow-up is 
offered to patients with evidence of low-grade disease at SGH. The outcome of both groups of patients was 
determined in terms of the number of colposcopy visits per patient, the risk of missing disease as a consequence 
of patients lost to follow-up and hospital costs as well as costs to patient over a four-year period. The majority 
(70%) of DVH patients had 1-2 colposcopy visits whereas the majority (60%) of SGH patients had 3-7 visits. At 
SGH 44% of untreated patients were lost to follow-up and an unknown number of those might have had high-
grade disease. Active management is more cost-effective compared with conservative management (£323 and 
£589 as cost per patient effectively treated in the two hospitals respectively). In conclusion, active management 
of low-grade disease is associated with lower hospital and patient costs compared with the conservative strategy. 
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Introduction 
 
The management dilemma of the mildly 
dyskaryotic smear continues. First, the debate 
centred on cytological surveillance versus 
prompt referral for colposcopy. Those who 
advocate immediate colposcopic referral for 
mild dyskaryosis have supported their 
argument by cross-sectional studies showing 
that almost one-third of women with mild 
dyskaryotic smears have cervical 
intraepithelial neoplasia (CIN) 3 [1-3]. In 
addition, about 70% of women having 
cytological surveillance for mild dyskaryosis 
would ultimately be referred for colposcopy 
either because of unresolved low-grade 
abnormalities [4] or as a result of patient or 
doctor request. Consequently, the guidelines 
changed so that ideally, women with one mild 
dyskaryotic smear would be referred for 
colposcopy [5]. These changes have now 
opened a new debate about active versus 
conservative colposcopic management of low-

grade disease. Following colposcopic 
assessment, low-grade disease may be treated 
there and then (active management) or 
followed up cytologically and colposcopically 
aiming for spontaneous regression 
(conservative management). 
 
In today’s health care environment, with 
emphasis on the appropriate use of resources, 
it would appear that cost-effectiveness is 
nearly as important as clinical effectiveness. 
This study was conducted to compare the cost-
effectiveness of two different management 
modalities (active versus conservative) for low-
grade CIN in two different hospitals over a 
period of four years. 
 
Materials and Methods 
 
Women were recruited from the colposcopy 
clinics at Darent Valley Hospital (DVH, District 
General Hospital) in Kent and St. George’s 
Hospital (SGH, Teaching Hospital) in London. 
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Figure 1 Management flowchart for patients with mild dyskaryosis at DVH. LA, local anaesthesia; GA, general 
anaesthesia; GP, general practitioner (family practitioner); CIN, cervical intraepithelial neoplasia.  
 
 
At DVH, an active approach is adopted for the 
management of mild dyskaryosis (Figure 1). On 
the other hand, a more conservative approach 
is in place at SGH for the management of mild 
dyskaryosis (Figure 2). The records of all 
women presenting in 2001 with a mildly 
dyskaryotic smear at the two hospitals were 
analysed over a four-year period (70 cases 
from DVH and 327 from SGH). There were only 
two cases with missing data (one from each 
hospital). The study examined the number of 
colposcopy visits per patient, clinical 
outcomes, hospital costs and costs to patients 
in the two groups. 
 
Results 
 
A total of 144 visits were made by the 69 
patients at DVH, whereas a total of 990 visits 
were made by the 326 patients at SGH over 
the study period. The difference was 0.95 
(95% CI 0.5 – 1.4) visits per patient and at 
SGH there were 45.6% (95% CI 24 – 67%) 
more visits per patient than at DVH. 
 
The frequency of colposcopy visit to the two 
hospitals also differed. At SGH, about 60% of 
patients had 3-7 visits and 40% had 1-2 visits. 
While at DVH, about 70% of patients had 1-2 
visits and only about 30% had 3-7 visits. The 

  Table 1  Summary of diseases 
Disease DVH SGH 
CIN2/CIN3 19 (27.5%) 66 (20.3%) 
CIN1 36 (52.2%) 154 (47.2%) 
No visible disease 8 (11.6%) 72 (22.1%) 
Other 6 (8.7%) 34 (10.4%) 

  CIN, cervical intraepithelial neoplasm 
 
 
  Table 2  Hospital visit and patient costs 

 Hospital Patient 
Colposcopy £100 £100 
LLETZ etc £40 £100 
Histology £45  
DNA £100  
Smear £20  

LLETZ, large loop excision of transformation zone 
(equivalent to LEEP) 
 
 
colposcopic findings in both hospital settings 
showed no significant difference (Table 1). 
 
Hospital costs including colposcopy, treatment 
(large loop excision of transformation zone or 
LEETZ, cold coagulation, etc), histology, non-
attendance of patients and smear taking were 
all quoted from previously published estimates 
[6-8] (Table 2). Costs to patients include the 
costs borne by women themselves due to 
travel, sick leave and child care. 
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Figure 2 Management flowchart for patients with mild dyskaryosis at SGH. 
 
 
The hospital costs per patient as well as the 
costs to the patient were calculated at each 
hospital. As shown in Table 3, the hospital cost 
per patient at SGH was £466 compared with 
£323 at DVH. The cost to the patient was also 
higher at SGH than DVH. The purpose of the 
colposcopic management of CIN1 is to prevent 
the progress of the disease to CIN2 or higher. 
When patients default, their management 
cannot be considered to be effective. 

Consequently, the cost-effectiveness analysis 
must exclude these patients as their 
management has not been effective. It can 
therefore be concluded that the cost of 
effective management at DVH is £323 since 
no patient defaulted, whereas at SGH it was 
£589 (i.e. £152035/326 – 68). Furthermore, 
we followed up the 154 patients at SGH with 
initial diagnosis of CIN1 (Table 4). 5 of these 
patients (i.e. 3%, 95% CI = 1-7%) had follow-up 
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  Table 3 Cost per patient 
 DVH SGH 
Patients 69 326 
Visits 144 990 
Smears 76 666 
Treatments 62 125 
Histology 64 267 
DNA 10 227 
Hospital cost £22280 £152035 
Hospital cost/patient £323 £466 
Cost to patient £299 £343 

 
 
biopsies showing CIN2 or CIN3. These patients 
could have defaulted their colposcopy follow-
up. 
 
68 patients (44%) who were untreated did not 
attend their follow-up colposcopy. On the other 
hand, 32 patients (21%) who were followed up 
recovered without treatment. If the defaulted 
patients are excluded from the calculation, 
37% of patients with effective management 
recovered without treatment. Finally, 49 
patients (32%) had persistent CIN1 and 
received treatment. 
 
Discussion 
 
The ultimate objective of cervical cancer 
screening is to reduce deaths from cervical 
cancer by detecting and treating CIN. CIN has 
arbitrarily been divided into three categories 
(1, 2 and 3) [9] and recently a revised 
classification of high and low-grade lesions has 
been suggested [10]. 
 
The consensus is that high-grade lesions 
should be treated once diagnosed as they are 
likely to be cancer precursors [11]. On the 
other hand, the management of low-grade 
lesions still eludes a consensus of opinion as 
their natural history is poorly understood and 
they are associated with uncertain cancer 
potential [12]. 
 
The two treatment options of low-grade lesions 
are either immediate treatment once 
diagnosed or deferred treatment if they do not 
resolve after an initial period of surveillance 
usually two years. 
 
In a prospective randomised trial, Flannely and 
co-workers [4] reported a 15% regression rate 
of all women with mild dyskaryosis, mostly in 
those women with CIN1 or HPV changes alone. 
Although these data supports a conservative

  Table 4  Outcome of CIN1 patients at SGH 
No of patients 
(total=154) Outcome 

5 (3%) Progressed to CIN2/3 
68 (44%) DNA test only (untreated) 
32 (21%) Recovered without treatment 
49 (32%) Persistent CIN1 

 
 
approach, the safety and effectiveness of that 
approach depend on patient compliance. 
 
In another prospective randomised trial by 
Shafi et al [13], 353 women younger than 35 
years of age with mild dyskaryosis or 
borderline nuclear changes and adequate 
colposcopic examination were randomised to 
either immediate treatment by LLETZ or 24 
months of cytological and colposcopic 
surveillance followed by LLETZ. They 
concluded that immediate referral and a 
select-and-treat management strategy is 
recommended based on one case of invasive 
cervical cancer, high default rate and the 
failure of cytology to pick up two cases of CIN3.  
 
These two trials [4, 13] indicate that a 
conservative approach allows resolution of 
low-grade CIN and koilocytic atypia, but both 
had default rates of around 20% and the 
outcome for these women is unknown. 
 
An important factor that is often neglected in 
the management of low-grade disease is the 
psychological state of the patient. A case-
control study [14] comparing women 
undergoing surveillance for mild dyskaryosis 
with women referred for colposcopy found that 
the initial anxiety in women undergoing 
surveillance is less than that in women 
referred for colposcopy but, following 
colposcopy, anxiety is rapidly resolved while 
elevated anxiety persists in women under 
surveillance due to the length of period of 
protracted abnormality. 
 
So far, there are no economic data specifically 
related to the management of women with low-
grade lesions. One study looked at the cost of 
detecting high-grade disease in women with 
mild dyskaryosis when promptly referred for 
colposcopy [7]. 
 
Our study looked at a direct comparison of 
immediate versus deferred treatment of low-
grade disease in terms of the number of 
colposcopy visits, hospital costs, and costs to 
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patient as well as the risk of missing disease 
as a consequence of patients lost to follow-up 
 
The benefits of the active management policy 
compared with the conservative policy are 
lower hospital and patient costs, reduced 
patient anxiety due to protracted abnormality 
and a smaller risk of CIN1 progressing in 
untreated patients lost to follow-up. In 
addition, treating all CIN1 immediately can be 
expected to prevent more serious disease 
developing in 3% of patients and persistent 
disease remaining in 32% of them. 
 
On the other hand, 21% or more of patients 
who received immediate treatment (LLETZ or 
cold coagulation) for CIN1 at DVH might be 
expected to resolve without treatment. HPV 
testing might help select high-risk women with 
low-grade disease for treatment. Low-grade 
diseases with high-risk HPV types are more 
likely to persist or progress [15]. Hence HPV 
testing may be useful in identifying women 
who can avoid both unnecessary treatment 
and excessive surveillance. 
 
The use of ‘Select and Treat’ rather than ‘See 
and Treat’ policy might reduce the risk of over 
treatment associated with the immediate 
treatment of low-grade smear abnormalities 
[13]. Obviously, this depends on the expertise 
of the colposcopist examining the patient. The 
multivisit deferred treatment strategy for low-
grade disease is time-consuming, costly and 
anxiety-provoking for patients. 
 
The data available on the management of 
women with CIN1 is still insufficient to 
advocate a single strategy and, while this 
demands further research, it should also 
prompt us to involve our patients in deciding 
on the best option for them. In other words, 
until data is available, we suggest that the 
patient herself should choose which strategy 
she would like to follow. Active management of 
low-grade disease is associated with lower 
hospital and patient costs compared with the 
conservative policy. 
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&HIV medicine, DHMSA, MRCP, MD, Histopathology 
Department, Darent Valley Hospital, Darenth Wood 
Road, Dartford, Kent, DA2 8DA, UK. Tel: 01322 428 
131; Fax: 01322 428 259; Email: 
waldaraji@aol.com 
 

References 
 
[1] Bolger BS and Lewis BV. A prospective study of 

colposcopy in women with mild dyskaryosis or 
koilocytosis. Br J Obstet Gynaecol 1989;95: 
1117-1119. 

[2] Soutter WP, Wisdom S, Brough AK and 
Monaghan JM. Should patients with mild atypia 
in a cervical smear be referred for colposcopy? 
Br J Obstet Gynaecol 1986;93:70-74. 

[3] Giles JA, Deery A, Crow J and Walker P. The 
accuracy of repeat cytology in women with 
mildly dyskaryotic smears. Br J Obstet 
Gynaecol 1989;96:1067-1070. 

[4] Flannely G, Anderson D, Kitchener HC, Mann 
EMF, Campbell M, Fisher P, Walker F and 
Templeton. Management of women with mild 
and moderate cervical dyskaryosis. BMJ 1994; 
308:1399-1403. 

[5] Luesley D and Lesson S. Colposcopy and 
Programme Management. NHSCSP Publication 
No. 20. Sheffield: NHS Cervical Screening 
Programme; 2004. 

[6] Ifaturoti OO, Lockwood S, Etheridge M, Ong PS, 
Rashid F and Jones MH. An alternative 
approach to the management dilemma of the 
mildly dyskaryotic smear based on audit of 
outcome. Cytopathology 2000;11:268-274. 

[7] Jones MH, Jenkins D and Singer A. The cost of 
detecting high-grade precancer in women with 
mild dyskaryosis – a cost minimization 
analysis. British Society of Colposcopy and 
Cervical Pathology Annual Meeting, Glasgow, 
1997. 

[8] Flannelly G, Campbell MK, Meldrum P, 
Torgerson DJ, Templeton A and Kitchener HC. 
Immediate colposcopy or cytological 
surveillance for women with mild dyskaryosis: a 
cost effectiveness analysis. J Public Health 
Med 1997;19:419-423. 

[9] Richart RM. Natural history of cervical 
intraepithelial neoplasia. Clin Obstet Gynecol 
1968;10:748-784. 

[10] Richart RM. A modified terminology for cervical 
intraepithelial neoplasia. Obstet Gynecol 1990; 
75:131-133. 

[11] McIndoe WA, McLean MR, Jones RW and 
Mullins PR. The invasive potential of carcinoma 
in situ of the cervix. Obstet Gynecol 
1984;64:451-458. 

[12] Shafi MI, Luesley DM, Jordon JA, Dunn JA, 
Rollason TP and Yates M. Randomised trial of 
immediate versus deferred treatment 
strategies for the management of minor 
cervical cytological abnormalities. Br J Obstet 
Gynaecol 1997;104 :590-594. 

[13] Bell JS, Porter M, Kitchener HC, Fraser C, 
Fisher PM and Mann E. Psychological response 
to cervical screening. Prev Med 1995;24:610-
616. 

[14] Falls RK. Spontaneous resolution rate of grade 
1 cervical intra-epithelial neoplasia in a private 

265  Int J Clin Exp Pathol (2009) 2, 261-266 

mailto:waldaraji@aol.com


El-Sayed MM et al/Cost-Effective Analysis of Management of Cervical Dysplasia 

266  Int J Clin Exp Pathol (2009) 2, 261-266 

practice population. Am J Obstet Gynecol 
1999;181:278-282. 

[15]  Hanley MK, The prognosis in cervical epithelial 

changes of uncertain significance is similar to 
that of cervical intra-epithelial neoplasia grade 
1. J Clin Pathol 2001;54:474-475. 

 
 


	IJCEP803002
	Introduction
	Materials and Methods
	Results
	Discussion
	References


