
Introduction 

Cancer screening mostly aims at detecting early stages
of invasive disease. On the other hand, cervical cancer
screening is based on detecting early invasive, but also pre-
invasive intraepithelial changes that have potential to be-
come an invasive cancer. These changes, due to their
progressive oncogenic potential, were termed high-grade
squamous epithelial lesions (HSIL) or cervical intraepithe-
lial neoplasia II and III (CIN II and III). However, these
lesions are heterogeneous since they involve changes that
are not morphologically distinct, but they have different
oncogenic potential. Anyway, the studies examining the
nature of high-grade lesions have shown that over 30% of
undetected and untreated HSILs may progress to cervical
cancer [1].

Early invasive and HSIL changes are not visible to the
naked eye, therefore exfoliative cytology is used for detect-
ing these changes. Exfoliative cytology is a diagnostic pro-
cedure that reveals the status of the entire tissue according
to spontaneously or mechanically desquamated individual
epithelial cells characteristics. This method fulfills all the
criteria for screening tests due to its non-invasiveness, rel-

atively high sensitivity, rapid application, possibility of dy-
namic monitoring without side effects, inexpensiveness,
and cost-effectiveness. Cytology-based cervical cancer
screening and early detection programme implemented
decades ago has resulted in morbidity and mortality reduc-
tion of this disease. Especially successful screening results
have been achieved in countries with organized screening
programmes [2]. However, a growing number of scientific
papers has reported limitations of cytology, with its sensi-
tivity in the range 30–87 % [3-5]. 

Studies on cervical cancer etiology and nature have noted
growing evidence that persistence of oncogenic human
paillomavirus (HPV) types is a necessary cause of cervical
cancer development [6]. More than 90% of invasive can-
cers are HPV positive, so HPV typing in detecting cervical
cancer has high sensitivity. Such evidence and aforemen-
tioned facts about cytology limitations have inevitably led
to vital changes in modern approach to cervical cancer
screening and to introduction of HPV typing being incor-
porated into screening [7]. On the other hand, due to a rel-
atively high rate of HPV-positive results in young women
below 30 years of age within transitory infection, the speci-
ficity of HPV typing in the range 77-90% is slightly lower
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Aim: Purpose of this investigation was to determine the influence of cervical cytology on the reduction of high-grade cervical in-
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at the Clinic for Gynecology and Obstetrics Nis in the last three years. All filled in questionnaires. Before the surgery treatment,
human papillomavirus (HPV) test samples were obtained from all the patients. Results: The results have shown that a three-year
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in comparison to cytology [8].
By incorporating HPV typing into cervical cancer screen-

ing, multiple options for cervical cancer screening are of-
fered – from cytology-based screening alone, simultaneous
adjunctive HPV typing, and cytology utilization, to primary
HPV screening that has recently become common in many
European countries. 

The aims of the study were: to determine whether a
regular three-year interval screening with conventional
cytology reduces the incidence of high-grade cervical in-
traepithelial lesions and cervical cancer; to examine
whether shortening of the cytology screening interval
may increase the reliability of conventional cytology in
the secondary prevention of cervical cancer and to deter-
mine compatibility of cytological and pathohistological
findings. This study also investigated the association of
false-negative cytological results with age and the stage
of the disease, histological type, HPV status, and to de-
termine to what extent HPV test may increase the relia-
bility of cytology. 

Materials and Methods 
This is a prospective study carried out on all the patients who have

been treated and operated for HSIL - CIN II and CIN III, and cervical
cancer (CC) at the Clinic for Gynecology and Obstetrics, Clinical Cen-
ter Nis, Serbia in the last three years. Considering the fact that there
are no specialized oncology centers in Serbia, this Clinic is a referential
institution in southeastern Serbia where surgeries on patients with pre-
malignant and malignant cervical changes are performed. The study
enrolled 183 patients who underwent conization, hysterectomy, and
radical hysterectomy, depending on the stage of the disease. Patients
with the disease being diagnosed in inoperable stage were excluded
from the study due to unavailability of relevant medical records. 

All the patients filled in questionnaires about epidemiological
data, information on the last Pap test and cytology results at the
time of diagnosis. Before the surgery treatment, HPV test samples
were obtained from all the patients. HPV typing was carried out
at the Institute for public health Nis by using HPV genotyping
PCR method for oncogenic HPV types. 

A software package SPSS version 16.0 was used for statistical
data analysis. All the preliminary results were statistically ana-
lyzed and presented in tables and graphs. The Chi-square test of
independence (χ2) was used for statistical analysis of a relationship
between categorical variables, and p coefficient was used to mea-
sure the strength of the relationship. Statistically significant rela-
tionship was present if the condition of p < 0.05 was fulfilled. 

Table 3. — Current pathohistological finding compared to the most recent Pap test.
Pathohistological The most recent Pap test (years)

p
finding < 1 < 3 > 3 Total 

CIN II 21 9 9 39
          53.80% 23.10% 23.10% 100.00%

CIN III               39 24 30 93
           41.90% 25.80% 32.30% 100.00% 0.51

MIC and IC        18 15 18 51
                           35.30% 29.40% 35.30% 100.00%
Total 78 48 57 183

Table 2. — Annual visit to gyneacologist and the Pap testing.
Annual visit to  The most recent Pap testing (years)

p
gyneacologist           < 1 < 3 > 3 Total

No 0 15 54 69
    0.00% 21.70% 78.30% 100.00%

Yes 78 33 3 114 < 0.001
     68.40% 28.90% 2.60% 100.00%
Total 78 48 57 183

Table 1. — The most recent cytology finding and age.

Age (years) 
The most recent Pap testing (years)

p
< 1 < 3 > 3 Total

< 30 24 6 3 33
       72.70% 18.20% 9.10% 100.00%

31-50 36 30 30 96
         37.50% 31.20% 31.20% 100.00% 0.001

> 51 18 12 24 54
      33.30% 22.20% 44.40% 100.00%
Total 78 48 57 183
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Results 

By analyzing obtained epidemiological data, the authors
concluded that patients over 50 years of age checked for
recommended three-year interval Pap test screening less
commonly, which was statistically significant (p < 0.05).
On the other hand, younger patients of 30 years of age or
less had the most recent Pap testing performed more rou-
tinely than recommended, one year ago (p < 0.001). These
data are shown in Table 1. 

Patients who more commonly had a routinely annual
gyneacological exam also had a Pap test, which was sta-
tistically significant (p < 0.001), while those who did not
have a routine gyneacological visit, more commonly re-
ported to have the most recent Pap test done more than
three years ago, which is statistically significant (p <
0.001), as shown in Table 2. 

Table 3 shows that statistical significance was not found
in the frequency of pathohistological finding of different
stage and severity in comparison to the timing of the most
recent Pap testing. Recommended three-year interval
screening, as well as shortened and prolonged screenings,
were not statistically significant in detecting intraepithe-
lial neoplasia, and, above all, they do not significantly re-
duce the incidence of invasive diseases – microinvasive
cancer (MIC) and invasive cancer (IC). Only 31.14% of
patients had the Pap test done more than three years ago. 

False-negative NILM cytological findings were statis-
tically significantly more commonly (p < 0.001) reported
in patients with diagnosed premalignant and malignant
changes of endocervical glandular epithelium (adeno-
cancer-in-situ (AIS) and adenocancer (AC)), 46.20% of

them. Cytology showed pathological Pap tests and greater
statistical significance (p < 0.05) in detecting squamous
premalignant intraepithelial changes in CIN II, as shown
in Table 4.

Table 4 demonstrates that statistical significance of cy-
tology in detecting micro-invasive and invasive disease
stages of squamous epithelium has not been proved, since
15.40% of patients in this group had normal Pap test re-
sults. It is well-known that the Pap test is not recom-
mended in the presence of visible carcinoma, because of
bleeding, cytolysis, necrotic detritus, small-cell types sim-
ilar in size to formed blood elements rather than to epithe-
lial cells.

Table 5 demonstrates that statistical significance of the
relationship between false-negative NILM cytological
findings, and patients’ years of age has not been found.

Table 6 shows that lower false results or results of
lower-grade for CIN II and CIN III changes included
NILM, atypical squamous cell of undetermined signifi-
cance (ASCUS), low-grade squamous intraepithelial le-
sions (LSIL), while for adenocancer (AC), microinvasive
cancer (MIC) and invasive cancer (IC) findings HSIL was
also a lower false result. Statistically significant pathohis-
tological findings of CIN II, adenocancer in situ (AIS) and
AC and MIC and IC were more commonly registered
among cytological lower false results (p < 0.05). Among
cytological correct findings, pathological finding CIN III
was recorded more commonly, with statistical signifi-
cance p < 0,001.

Comprehensively, Table 7 demonstrates that all age
groups had correct cytological finding HSIL and IC, with
statistical significance p < 0.001. In all age groups cytolog-
ical findings NILM, ASCUS, and LSIL were falsely lower
in comparison to pathohistological finding, with statistical
significance of p < 0.05. Total statistically significant dif-
ferences according to groups and according to the total
sample were p < 0.001.

Table 8 shows no statistically significant difference in
positive HPV testing results compared to patients’ age.
HPV test as a diagnostic method is reliable across all years
of age. 

Positive HPV testing result in women over 50 years of
age shows statistically significant correlation with the pres-
ence of the invasive disease highest-grade (MIC and IC) (p

Table 5. — Distribution of false-negative (NILM findings) and
pathological results of cytology in comparison to patients’ age.
Age (years)         NILM vs. others                                
                            NILM                      Pathological finding         Total
< 30                 9                         24                               33
                       27.30%               72.70%                      100.00%
31-50               18                       78                               96
                       18.75%               81.25%                      100.00%
> 51                 12                       42                               54
                       22.20%               77.80%                      100.00%
Total               39                       144                             183

Table 4. — Distribution of cytology test in comparison to pathohistological finding at the moment of abnormal changes diag-
nostics, the reason patients came for surgical treatment.
Cytological                                                   Pathohistological findings                                                                        Total
findings                         CIN II                                     CIN III                                  AIS and AC                               MIC and IC                     
NILM                      0                                      15                                  18                                      6                                   39
                               0.00%                             38.50%                          46.20%                              15.40%                        100.00%
Pathological            39                                    57                                  3                                        45                                 144
finding                    27.08%                           39.58%                          2.08%                                31.25%                        100.00%
Total                       39                                    72                                  21                                      51                                 183

1012



R. zivadinovic, D. Stankovic-Djordjevic, B. zivadinovic, D. Krtinic, A. Petric, A. zivadinovic, V. Radovanovic

< 0.05), as shown in Table 9.
HPV-16 positive finding at a much younger age, begin-

ning even from 30 years of age, shows statistically signif-
icant association with the presence of the highest-grade
invasive disease (MIC and IC) (p < 0.05), as clearly seen
from Table 10. 

Table 11 illustrates no statistically significant difference

in positive HPV test in patients with correct and false-neg-
ative Pap test. HPV test is highly sensitive and it detects
91.60% of previously detected cytological changes, but
also 84.60 % of undetected cytological changes.

All the patients with microinvasive and invasive cancer
who had false-negative cytological results, or cytological
results of lower value than final pathological result, were
HPV+. HPV testing statistically significantly (p < 0.05)
reduced the percentage of low-grade or undetected most
severe microinvasive or invasive cytological changes of
the cervix. On the other hand, adenohistological changes
were more commonly HPV negative (28.60%), what is
statistically significant. Such a finding related to adeno-
histological types requires future investigation regarding
the risk factors and possible histological proximity to
adenocancer of the body of the uterus. All of this can be
seen in Table 12. 

Table 7. — Distribution of lower-grade cytological results in comparison to patients’ age.
Age (yeras)                  Cytological finding                          Cytological finding                                                                      p
                                                                                              Correct finding                             Lower false finding                      Total                      
< 30                        NILM                                     0                                           9                                           9                           < 0.001
                                                                              0.00%                                  100.00%                              100.00%               
                               ASCUS, LSIL                        0                                           15                                         15                         
                                                                              0.00%                                  100.00%                              100.00%               
                               HSIL, IC                                 9                                           0                                           9                           
                                                                              100.00%                              0.00%                                  100.00%               
                               Total                                       9                                           24                                         33                         
31-50                      NILM                                     0                                           18                                         18                         < 0.001
                                                                              0.00%                                  100.00%                              100.00%               
                               ASCUS, LSIL                        6                                           39                                         45                         
                                                                              13.33%                                86.67%                                100.00%               
                               HSIL, IC                                 27                                         6                                           33                         
                                                                              81.80%                                18.20%                                100.00%               
                               Total                                       33                                         60                                         96                         
> 51                        NILM                                     0                                           12                                         12                         < 0.001
                                                                              0.00%                                  100.00%                              100.00%               
                               ASCUS, LSIL                        0                                           15                                         15                         
                                                                              0.00%                                  100.00%                              100.00%               
                               HSIL, IC                                 15                                         12                                         27                         
                                                                              55.60%                                44.40%                                100.00%               
                               Total                                       15                                         39                                         54                         
Total                      NILM                                     0                                           39                                         39                         < 0.001

Table 8. — HPV typing result in relation to the patients’ age.
Age                                           HPV-                     HPV+                  Total       
Years         < 30                3                       30                    33         
                                         9.1%                90.9%                           
                 31-50              9                       87                    96         
                                         9.38%              90.62%                         
                 > 51                6                       48                    54         
                                         11.11%             88.88%                         
Total         18                    165                   183                  

Table 6. — Distribution of correct and cytological findings of lower grade in comparison to biopsy-obtained pathohisto-
logical grade.
Cytological                                           Pathohistological finding                                                                        Total 
finding                          CIN II                                   CIN III                                    AIS and AC                                      MIC and IC              
Correct                   6                                    42                                    0                                              9                            57
finding                    10.50%                         73.70%                            0.00%                                      15.80%                  100.00%
Lower                     33                                  30                                    21                                            42                          126
false result              26.19%                         23.81%                            16.67%                                    33.33%                  100.00%
Total                       39                                  72                                    21                                            51                          183

1013



How safe is a three-year screening interval for cervical cancer with conventional cytology in southeastern Serbia?

Discussion 

In spite of a great number of organized opportunistic cy-
tology screenings and projects of the Ministry of Health
and European Union, the incidence of cervical cancer in
Serbia has only slightly decreased since 2002 when the in-
cidence rate of 27 per 100,000 women was the highest in
Europe [9]. Based on the latest official Globocan estimates,
Serbia ranks fifth in Europe and the incidence rate is twice
as high as the average incidence rate in European countries
(ten patients per 100,000 women) [10].

In Serbia there is no organized national cervical cancer
screening programme, only opportunistic screening recom-
mended by the National Guidelines as a three-year interval
screening based on conventional cytology. As for HPV typ-
ing, since few years ago it has been recommended as a
method to further guide the management of ASCUS cytol-
ogy results (reflex HPV testing), as well as a follow-up
method for women who had undergone surgical treatment
for HSIL premalignant changes of the cervix, rather than
primary screening method [11]. 

Epidemiological data obtained by a questionnaire and il-
lustrated in Tables 1 and 2 showed statistically significant
association of age, cultural practices, and annual gyneaco-
logical visit with followed recommendations on regular
cervical cancer three-year screening interval. As seen in
Table 1, patients from the youngest age group (below 30
years of age) did not attend recommended screening and
only in 9% of cases. This difference was statistically sig-
nificant (p < 0.001). The reason for this requires under-
standing of generational changes regarding cultural beliefs
and attitudes and the impact of modern information tech-
nology, Internet, and social networks as well.

Table 3 shows the percentage data for women who regu-
larly participated in screening, as well as those who have
skipped regular screening. Statistical analysis revealed that
attending a regular three-year interval cytological screening
was not statistically significant in reducing the incidence
of invasive cancer. Further analysis of obtained data, re-
garding the current cytology results and the diagnosis of
HSIL and invasive cancer for which the patients were re-
ferred to the Clinic, clearly suggests the limitations and rel-
atively low sensitivity of this method. Thus, Table 4 clearly
shows false-negative Pap tests in 21.31% of patients. 

Cytology as a screening method has significantly con-
tributed to the cervical cancer incidence and mortality rate
reduction in the countries with organized screening pro-
grammes. This type of screening has especially been suc-
cessful in Scandinavian countries [2]. 

A growing number of papers discuss a limited sensitivity
of cytology-based screening. The reason for such limited
sensitivity is probably attributable to the subjective inter-
pretation, problems in the differential diagnosis, inadequate
collection of samples and interpretation errors. The sensi-
tivity of cytology described in papers is within broad range
from 30% to 87%, with an average sensitivity of about 51%
[12]. 

Screening programmes basically aim at detecting HSIL
and invasive cancer. Large randomizes studies have demon-
strated cytology limitation itself in detecting the most se-
vere pathological changes of the cervix [13]. 

This problem in cytology-based detection was present
in the present study too, as can also be seen in Table 4.
In 15.40% of clinically manifested cancers, cytological
finding was normal NILM. A possible reason for such a

Table 9. — Findings of HPV typing in relation to the age and invasive disease onset.
Age (years)               HPV status                               MIC and IC                                   Other                                         Total                                                p
                           HPV-                                0                                           3                                        3                                              
                                                                    0.00%                                   100.00%                           100.00%                                
< 30                     HPV+                              6                                           24                                      30                                            
                                                                    20.00%                                 80.00%                             100.00%                                 
                           Total                                6                                           27                                      33                                            0.361
                           HPV-                                0                                           9                                        9                                              
                                                                    0.00%                                   100.00%                           100.00%                                 
31-50                  HPV+                              24                                         63                                      87                                            
                                                                    27.60%                                 72.40%                             100.00%                                 
                           Total                                24                                         72                                      96                                            0.057
                           HPV-                                0                                           6                                        6                                              
                                                                    0.00%                                   100.00%                           100.00%                                 
> 51                     HPV+                              21                                         27                                      48                                            
                                                                    43.75%                                 56.25%                             100.00%                                 
                           Total                                21                                         33                                      54                                            0.043
                           HPV-                                0                                           18                                      18                                            
                                                                    0.00%                                   100.00%                           100.00%                                 
Total                   HPV+                              51                                         114                                    165                                          
                                                                    30.90%                                 69.10%                             100.00%                                 
                           Total                                51                                         132                                    183                                          0.005
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distribution of cytology findings may be due to the fact
that it is conventional cytology, smears are unpurified
and with the presence of large quantities of cell detritus,
blood, and leukocytes in cases of invasive cancer. One of
the possible explanation involve small cell cervical can-
cer forms whose malignant cells on the specimens are
more like formed blood elements rather than epithelial

cells [14]. 
A special problem in cytological detection involves

specific histological types, particularly adenocancers, as
also illustrated in Table 4. Normal cytological findings
were found in 46% changes belonging to this histological
type. The reason for such a poor sensitivity is due to a
single layer epithelium with unclearly defined precancer-
ous stages. Adenoepithelial cells are fragile and their cy-
toplasm is easily lost during sampling, thus making the
evaluation of nucleoproptoplasmatic ratio more difficult.
Cellular pleomorphism is also highly present, and the de-
gree of their atypical features is not identified according
the well-known parameters, but according to aggregation,
three-dimensional correlation, formation of pseudoacini,
and nuclear protrusion. A special problem in detecting
adenocancer in the present study was also because of
non-homogeneous cytological smear sampling, and the
fact that endocervical cytological sampling was per-
formed with cervical brush instead of cotton-tipped
swabs in a great number of cases [15]. 

From Table 5 it can be concluded that limited sensitiv-
ity of cytology is not influenced by patients’ age. Cytol-
ogy is equally reliable across all age groups. From the
data in Tables 3, 4, and 5 as well, it can be concluded that
the reliability of conventional cytology screening is not
influenced by shortening the screening intervals to one
or two years and time distance since last screening, but
it is caused by the limited sensitivity of conventional cy-
tology as a diagnostic method. 

The primary task of cytology is to move closer its cor-
relation with histopathology regarding the diagnostics

Table 12. — HPV test finding in patients with lower cyto-
logical finding in comparison to pathohistological finding.
Pathohistological finding           HPV-                   HPV+                 Total        

CIN II                                9                      30                  39           
                                          23.1%             76.9%                           

CIN III                               3                      69                  72           
                                          4.20%             95.80%                         

AIS, AC                             6                      15                  21           
                                          28.60%           71.40%                         

MIC, IC                             0                      51                  51           
                                          0%                  100%                            
Total                                  18                    165                183         

Table 10. —  Positive HPV-16 type finding in relation to age and the invasive disease onset.
Age                          HPV                                      MIC and IC                                      Other                                           Total                                            p
(years)                   type 16
                           No                                  3                                              6                                         9                                          
                                                                  33.30%                                    66.70%                               100.00%                             
< 30                     Yes                                  3                                              21                                       24                                        
                                                                  12.50%                                    87.50%                               100.00%                             
                           Total                               6                                              27                                       33                                        0.486
                           No                                  3                                              36                                       39                                        
                                                                  7.70%                                      92.30%                               100.00%                             
31-50                  Yes                                  21                                            36                                       57                                        
                                                                  36.84%                                    63.16%                               100.00%                             
                           Total                               24                                            72                                       96                                        0.012
                           No                                  3                                              18                                       21                                        
                                                                  14.30%                                    85.70%                               100.00%                             
> 51                     Yes                                  18                                            15                                       33                                        
                                                                  54.50%                                    45.50%                               100.00%                             
                           Total                               21                                            33                                       54                                        0.035
                          No                                  9                                              60                                       69                                        
                                                                  13.05%                                    86.95%                               100.00%                             
Total                    Yes                                 42                                            72                                       114                                      
                                                                  36.84%                                    63.16%                               100.00%                             
                           Total                               51                                            132                                     183                                      0.003
                           

Table 11. — HPV test finding in patients with false-negative
NILM cytological finding and pathological ASCUS + finding.
Cytological findings                  HPV-                   HPV+                 Total         

NILM                                6                      33                  39           
                                          15.40%           84.60%          100.00%

Pathological finding          12                    132                144         
                                          8.30%             91.60%          100.00%

Total                                  18                    165                183         
                                          9.80%             90.20%          100.00%
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and terminology. This was exactly one of the reasons for
the change in terminology and classification by intro-
ducing the Bethesda terminology. According to this clas-
sification, a cytological finding of lower grade in
comparison to HSIL biopsy finding is: NILM, ASCUS,
and LSIL, while in invasive cancer a lower-grade cyto-
logical result is NILM, ASCUS, LSIL, and HSIL. Table
4 shows the greatest reliability of cytology and
histopathology in HSIL, and the lowest in invasive and
adenochanges. Cytological differential diagnosis be-
tween HSIL and invasive cancer is a difficult and sub-
jective task, with unclearly defined criteria depending
on the histological type of cancer, the amount of cyto-
plasm, and pleomorphism in size and shape of malignant
cells. For these reasons a great number of cytologists
more readily choose HSIL cytological diagnosis than
that of a cancer. The reliability of cytology in compari-
son with histopathology is not affected by the age of the
patients, as seen in Table 7. Regardless the fact that cer-
vical epithelium is hormone-sensitive and the fact that
patients from older age group present atrophy and deeper
cell layers, these physiological changes did not signifi-
cantly affect the sensitivity and its reliability with
pathology. In the light of these data, conventional cytol-
ogy will not probably fulfill the needs for higher reliabil-
ity and prediction of further pathogenesis of premalignant
changes in future. Thus, even now there is a great need
for additional markers to improve the accuracy of screen-
ing and triage of unreliable and mildly abnormal Pap
smears [16]. 

Detection of high-risk HPV types has been shown to
be far more sensitive in detecting HSIL changes. Litera-
ture data reveal that HPV typing has a 31.4% higher sen-
sitivity, but about 3% lower specificity than cytology [4].
Distribution of age-related HPV test results is presented
in Table 9 and it shows that 10% of patients with patho-
logical pathohistological finding of HSIL and invasive
cancer had normal HPV test results. There is no differ-
ence in HPV testing regarding the age of patients, indi-
cating that it is equally sensitive for all age groups,
which is about 90%. The only statistically significant
difference has been proved in relation to positive HPV
test in patients with invasive cancer and HSIL. Table 9
shows that HPV positive patients over 50 years of age
had a diagnosis of invasive cancer, which is statistically
significant. Persistent HPV infection and chronic geno-
toxicity caused by HPV integration with multipotent
cells in the basal cell layer of the epithelium are respon-
sible for such a distribution. Only long-term chronic and
persistent HPV infection can result in the development
of cancer. However, from Table 10 it can be seen that
HPV type 16 infection has the greatest oncogenic poten-
tial at much earlier age, it statistically significantly more
commonly leads to the development of invasive disease
[17].

HPV type 16 is not only the most common type identi-
fied in the etiopathogenesis of cervical cancer, but it also
has a pronounced oncogenic potential of E6 and E7 frag-
ments that may lead to faster disease progression after a
short-time persistence [18, 19].

HPV test result should be interpreted in relation to age.
The positivity for the virus even after 30 years of age sug-
gests that there is a problem in its elimination caused ei-
ther by the aggressivity of oncogenic viral potential, or
by poor immune reaction of the host. In such circum-
stances, the prognosis of the HPV infection indicates ac-
celerated carcinogenesis. Many papers report that testing
positive for HPV after 30 years of age should be treated
as a pathological cytological finding (ASCUS), because
the risk of CIN II + changes is 1:10. If HPV positivity is
accompanied by borderline cytological abnormalities of
ASCUS smears, the risk of CIN II + changes is over 25%
[20]. 

Age and HPV positivity are important factors of sensi-
tivity and specificity of HPV typing method in cervical
cancer screening. Due to its high positivity, this test is
not recommended for women under 30 years of age, since
the infections at this age are only transient. Recent stud-
ies have been trying to investigate the difference in speci-
ficity for women aged 29-33 years and for women over
34 years of age. The results are still contradictory, but it
has been shown that HPV typing in the group of patients
aged 29-33 years does not decrease the specificity and
does not detect a greater number of regressive lesions [5,
21].

The importance of HPV typing in detecting false-neg-
ative NILM cytological findings and low-grade cytolog-
ical findings in comparison to pathohistological findings
is shown in Tables 11 and 12. Statistical analysis of the
obtained results revealed that HPV testing was equally
positive both in NILM and in pathological cytology find-
ing. Such a distribution shows that HPV testing is
equally sensitive in detecting false-negative and accurate
pathological results. As seen in Table 12, the most im-
portant thing is that HPV typing statistically signifi-
cantly detected false-negative cytological results in
patients with microinvasive and invasive cancer. Such a
high sensitivity in detecting false-negative results has
been confirmed by many recent studies [22]. Just for
these reasons, numerous modifications of cervical cancer
screening have been made, beginning from primary cy-
tology-based screening, then simultaneous adjunctive
cytology screening and HPV testing, to primary HPV
testing. The data obtained in the present study pose the
need to revise the existing screening using conventional
cytology, as well as to consider the use of HPV testing
as a method that not only increases the sensitivity in de-
tecting cervical cancer, but also has a higher predictive
value for cervical cancer.
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Conclusions

Three-year cervical cancer screening is not reliable
enough and does not statistically significantly decrease the
incidence of HSIL and invasive changes of the cervix. The
efficacy of screening is not increased by shortening screen-
ing interval using cytology to a period of one to two years
due to relatively low cytology sensitivity. In 22% of pa-
tients cytological finding was normal at the time of diag-
nosis, while in 68% of patients cytological finding was of
lower grade in comparison to the final pathological find-
ing.

Conventional cytology had the lowest sensitivity in de-
tecting pre-cancerous and cancerous changes of glandular
adenoepithelium. In 46% of patients with adenocarcinoma
the cytological finding was normal. The highest validity
of cytology was in detecting pathological changes of high-
grade HSIL. On the other hand, invasive changes dis-
played normal cytological finding in 12% of cases. 

HPV typing showed significantly higher sensitivity in
detecting intraepithelial and invasive changes of the
cervix. In 10% of cases only HPV test was negative, par-
ticularly in HSIL intraepithelial changes, with possible
spontaneous regression of some of them. HPV test in-
creases the reliability of cytology in detecting preinvasive
cytological changes, and statistically significantly de-
creases the percentage of false-negative cytological find-
ings in microinvasive and invasive changes of the cervix.
All the patients with diagnosed invasive cancer were HPV
positive.

Special diagnostic focus is required in detecting HPV-
16 which, unlike the other oncogenic types, statistically
significantly results in invasive cancer at an earlier age,
even in early 30s. HPV positivity in women over 50 years
of age, or HPV-16 positivity after 30 years of age, statis-
tically significantly more commonly result in cervical
cancer. 
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