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Introduction
The growth of malignant cells is ultimately determined

by their genetically induced proliferative capacity and
their ability to escape host-induced programmed cell
death (apoptosis). Bcl-2 oncogene may play an important
role in keeping the transformed cells alive at the early
stage of multi-step carcinogenesis in squamous tissue of
the cervix. The highest percentage of bcl-2 positive neo-
plastic cells has been found in high-grade cervical
intraepithelial neoplasia (CIN) grade 3 with reduction in
expression as invasive squamous cell carcinoma (SCC)
develops [1-3]. In this study, bcl-2 oncogene expression
was studied in various degrees of cervical neoplasia in a
homogeneous population sample. 

Materials and Methods
In this cross-sectional, case-control study, we examined cer-

vical tissue specimens of all patients diagnosed with squamous
cell carcinoma of the uterine cervix during the 3-year study
period (1997-1999) at the Gynaecology Department of Ain
Shams University Hospital, Cairo (a large tertiary referral
cancer centre). Ethical approval was obtained from the local sci-
entific committee. Cervical tissue specimens of the invasive
SCC group were obtained by cervical biopsy or during radical
hysterectomy. Tumour stage, grade and lymphovascular space
involvement were recorded. Follow-up included clinical exam-
ination (with vaginal smears) every three months as well as an
annual chest X-ray. The median survival rate until 1999 was
recorded and, accordingly, patients were classified into three

subgroups: alive with no recurrence, alive with recurrence and
deceased. Cervical tissue specimens for the CIN and the non-
neoplastic control group were obtained during the years 1998-
99. Tissue samples were obtained by cervical biopsy of suspi-
cious lesions or during hysterectomy (indicated either for CIN
or for benign conditions such as menorrhagia). The intensity of
Bcl-2 staining was classified according to Joensuu et al. [4].

Statistical analysis 

Group comparisons were performed using the chi-square test.
The two-sided Kruskal-Wallis test was used for group compar-
isons of unpaired continuous data where normality could not be
assumed due to small case numbers; p values < 0.05 were con-
sidered significant. All calculations were carried out using
SPSS for Windows, version 9 (Statistical Package for Social
Sciences; SPSS Inc., Chicago, IL, USA).

Results

Twenty patients were diagnosed with invasive SCC of
the uterine cervix in our hospital during the study period
and the bcl-2 immunoreactivity of these tissue specimens
was compared to a similar number of CIN and non-neo-
plastic tissues. Figure 1 shows the distribution of bcl-2
expression in the study population. Demographics are
shown in Table 1. 

Cervical specimens for the control group were obtained
by a colposcopy-guided punch biopsy (n = 4) and during
hysterectomy for benign uterine conditions such as
leiomyoma and menorrhagia (n = 16). Bcl-2 protein was
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Table 1. — Age and parity of patients in the 3 groups.

Control CIN SCC

Age 46 ± 10 37.6 ± 6.2 48.2 ± 11.7
Parity 4.9 ± 2.2 3.9 ± 4.1 4.7 ± 3.1
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expressed in 17 (85%) normal squamous epithelia. Of the
17 specimens, 13 (65%) showed moderate positivity and
four (20%) specimens were strongly positive. Staining
was mainly patchy and in the cytoplasm of the basal cell
compartment with occasional suprabasal staining. 

Tissue samples of the CIN group were obtained by col-
poscopy-guided punch biopsy (n = 11), large loop exci-
sion (n = 4), cone biopsy (n = 1), and hysterectomy (n =
4). Seven specimens showed CIN 1, seven had CIN 2, and
six showed CIN 3 changes. Bcl-2 protein was detected in
16 (80%) of CIN lesions; six (30%) of which were
strongly positive and ten (50%) were moderately positive.
CIN specimens showed an increase in the number of pos-
itive cells with increasing severity from CIN 1 to CIN 2.
All the seven CIN 2 samples were positive; three (42.9%)
strongly positive and four (57.1%) moderately positive.
Of the six specimens showing CIN 3, only four (66.7%)
were bcl-2 positive. However, this difference between the
three grades of CIN was not significant. 

Cervical tissue specimens of the invasive SCC group
were obtained by colposcopy-guided cervical punch or
cone biopsies (n = 6), radical abdominal hysterectomy (n
= 11), or radical vaginal hysterectomy (n = 3). Subse-
quent staging showed that eight patients were Stage I, six
were Stage II, five were Stage III, and one was Stage IV.
Six specimens showed grade 1 ISCC, eight grade 2, and
six grade 3. Seven patients had lymphovascular space
invasion. 

Only six (30%) ISCC specimens showed bcl-2 reactiv-
ity; all being moderately positive. A highly significant
difference in bcl-2 expression grade was found between
the cancer group and the control group (p = 0.0005); as
well as between the cancer group and the CIN group (p
= 0.001) with more in the latter. The six (30%) positive
ISCC specimens showed a decrease in the number of pos-
itive cells with increasing severity from G 1 to G 3. Four
(67%) specimens with G 1 and two (25%) specimens
with G 2 were bcl-2 positive. All six specimens with G 3
ISCC were negative for bcl-2 protein. The difference
between the three cancer grades was statistically signifi-

cant (p = 0.03). It was found that FIGO clinical cancer
stage did not alter the bcl-2 expression grade (p = 0.440).
However, a significant relation was found between the
bcl-2 expression grade and lymphovascular status (p =
0.032). All seven (35%) patients with lymphovascular
invasion were negative for bcl-2. Three of the 20 patients
in the cancer group had a central vault recurrence and five
died. The causes of death were mainly attributed to renal
failure and/or generalized toxaemia. 

Discussion

Bcl-2 over-expression is well documented in various
malignancies and has been associated with more [5, 6] or
less [7-9] aggressive tumour features. Our study shows
that overall bcl-2 expression was present in up to 85% of
non-neoplastic cervical tissue increasing to 100% in CIN
2. After transformation to invasive disease, bcl-2 expres-
sion was markedly reduced in our study population.
Moreover, lack of bcl-2 expression correlated signifi-
cantly with lymphovascular invasion and worse clinical
prognosis. Our observation of increased bcl-2 expression
in CIN, compared to normal cervical tissue has been sup-
ported by other authors [10]; however, in contrast to our
findings most studies show the peak expression of bcl-2
in CIN 3 and not in CIN 2 [1, 9-12].

Our observations regarding bcl-2 expression and squa-
mous cell carcinoma are in accordance with other reports
on this topic [8, 9, 13]. A study of tissue specimens from
22 patients with carcinoma in situ (82% positive) and 137
with invasive cancer concluded that expression of bcl-2 is
lost during tumour progression and is a strong prognostic
parameter [14]. Crawford et al. in 1998 examined the
prognostic significance of p53 and bcl-2 expression in
primary and recurrent cervical cancer [15]. Positive bcl-
2 staining defined a group of patients with primary
disease with a good prognosis. On the other hand, p53,
an activator of the bax promoter, identified a group with
a worse outcome. In recurrent disease, none of these
markers reflected prognosis.

Figure 1. — Flow chart of bcl-2 expression in the study population.
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However, reduced bcl-2 expression does not always
equate to increased apoptosis, as an association between
reduced bcl-2 expression and decreased apoptotic activ-
ity was shown in cervical cancer compared to benign cer-
vical tissue [16]. It is possible that the whole apoptotic
pathway in increasingly less differentiated cells ceases to
exist; a dysfunctional apoptotic machinery could convey
a survival advantage to cancer cells in the hypoxic
microenvironment of a rapidly expanding tumour [17].

It is well known that over a two-year period only less
than 2% of CIN 3 progresses to invasive cancer, whereas
less than a third regress spontaneously to normal cervical
tissue [18]. It is therefore conceivable that CIN 3 consists
of two distinctly different histological subspecies - those
with the potential for persistence and invasion, and those
without. Bcl-2 expression is perhaps one marker for the
cell subgroup that will not proceed to invasive disease. In
fact, a study comparing bcl-2 expression and hormone
receptor status in 29 patients with early stage (Ia1) cervi-
cal cancer with those from 25 patients with CIN 3 iden-
tified co-expression with hormone receptor status and
bcl-2 as an independent factor in defining low risk of CIN
progression [12].

Our current study lacks power due to the relatively
small number of cancer patients included. On the other
hand, it is well known that due to demographic and
socioeconomic factors, the reported incidence of cervical
cancer in Egypt is comparatively low with only
0.07/100,000 women reported to be affected in 1999 [19].
Therefore, the number of patients included in our study
represents more than 30% of all newly diagnosed women
in that 3-year period. This is largely due to the centre
being a tertiary referral one and, to our knowledge, this is
probably the largest study to date to investigate bcl-2
expression in such a homogeneous population of women
with SCC in Egypt.

Further research is needed to answer the question
whether decreased bcl-2 expression in micro-invasive and
invasive cervical cancer is caused by an abandonment of
the normal apoptotic pathways or if it marks the presence
of a different subgroup of dysplastic cells with an
increased aggressive potential.

Conclusion
Incorporation of bcl-2 staining into routine immuno-

histochemical investigations for diagnosing cervical neo-
plasia could prove a useful tool in the determination of
the aggressive potential. Before treating CIN 2 more
aggressively, further studies are required to determine
other factors influencing progression to CIN 3. Testing
for bcl-2 expression may lead to an increasingly tailor-
made approach in treatment of both preinvasive and inva-
sive disease.
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