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A promising technique to improve and expand the practice of
colposcopy to help the global fight against cervical cancer
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Cervical cancer affects women worldwide, although two
predominant scenarios are observed. The first occurs in
countries that have reduced mortality with organized
screening programs and currently are reaching high
coverage of human papillomavirus (HPV) vaccination in
preadolescents and adolescents (1-3). Based on real-life data,
it is already possible to observe and project a progressive
drop in both cervical cancer cases and precursor lesions
for the next decades (4-6). In those regions, is expected
a progressive debate focused on improving screening
and diagnosis methods, such as biomolecular tests and
colposcopy performance (7,8).

The second scenario is related to low and middle-income
countries, which account for at least 80% of cervical cancer
cases detected annually (9). This higher concentration
is due to the insufficient or non-existent provision and
access to preventive measures such as vaccination and
screening, highlighting the global disparities (10). In those
regions, efforts are focused on providing less costly and
easy-to-perform methods, and emphasizing high coverage
HPV vaccination at early ages. When vaccinating girls
up to 15 years of age, a substantial impact is expected to
reduce mortality from cervical cancer. The World Health
Organization (WHO) has considered vaccination a primary
global goal since 2019 (11).

Even with scientific evidence and tools already available,
there are disparities in technology use among regions.
Currently, many women cannot be benefited from early

diagnosis and experience a cure for early-stage cervical
cancer. They experience barriers such as lack of knowledge,
access to screening and diagnosis programs, and facilities.
Demonstration studies on organizing screening programs
using biomolecular tests showed promising results and cost-
effectiveness (12-15).

Colposcopy is a step in cervical cancer prevention,
enabling the diagnosis of precursor lesions or early invasive
cancer diagnosis after a positive screening test. It is an
outpatient exam usually performed by gynecologists and
well tolerated by women after sexual debut. The cervix is
visualized and evaluated in detail during a gynecological
exam. The colposcope has good lighting linked to
magnifying lenses. After applying common reagents on
the cervix surface, such as acetic acid or iodine solutions,
suspicious areas are identified to guide biopsies or excisional
procedures. Colposcopy’s performance depends on adequate
equipment and the examiner’s experience, with a non-
negligible degree of subjectivity (16,17).

In low-income regions and rural or remote areas, where
the prevalence of cervical cancer is usually high, colposcopy
is not available. Screening is performed by a low complex
test, the ‘visual inspection’ (VI), with lighting and the use of
colposcopy reagents, acetic acid (VIA), or compound iodine
solution (Lugol’s iodine, VILI), with limited results (18,19).

The colposcopy exam has some limitations associated
with the colposcope device, colposcopist experience,
and the reduced capacity to identify lesions in the cervix
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channel or if the squamocolumnar junction (SCJ) is not
fully assessed. In the attempt to control the subjectivity of
the colposcopic evaluation or the lack of experience of the
colposcopist, in a linked paper, Mei and colleagues (20)
report the initial results of an adjunctive procedure aiming
to improve the colposcopy accuracy to define the places
to be biopsied. The researchers developed an algorithm
based on bioimpedance information measured on the cervix
surface through a device with a pen and sensor at the tip.
The tissue electrical impedance is related to the capacitance
and resistance to the flow of electrical current, which varies
according to tissue composition. The goal was to map areas
of risk on the surface of the cervix under unarmed vision
before colposcopy and thus assist in pointing out the best
place for a biopsy.

In an initial phase, the impedance was measured by
collecting hundreds of records at different points on
the cervical surface. Using a graph neural network,
the researchers performed a correlation with the
histopathological result, which allowed the researchers
to build an algorithm with 100% agreement between
bioimpedance and histopathology. Subsequently, the
algorithm was tested in another 21 samples as a validation
subgroup, and the agreement achieved was 18/21 cases
(86%). This high-performance index, far above those
achieved by most colposcopy studies (16,17), is a promising
result that might help colposcopy performance, controlling
part of the subjectivity and the lack of experience of the
examiner (20).

The excellent results demonstrated, even with only
21 samples studied in the validation phase, indicate the
continuity of the studies, which needs to move forward and
clarify other points. Detailing some of them, in 222 samples
(67.7% of 328), coming from 46 of 83 (55%) patients, it was
not possible to evaluate the bioimpedance. This limitation
needs to be overcome. The fact reported by the authors
that the impedance assessment did not reach the predefined
criteria in a high proportion of the samples can be an
obstacle to the routine use of this technology. Besides the
author’s justifications, maybe the pen used is sensitive to the
variation in pressure applied to the sensor, which may vary
between operators, and the coupling of the sensor to the
cervix surface may not have been full, due to differences in
contours. Another important point is a detailed evaluation
of the one case of cervical lesion not indicated by the
impedance measurement, which can help to define the cases
more suitable for this technique. Finally, another critical
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point in current colposcopic assessments not addressed with
this new technology is the non-applicability in a common
situation of cases with SCJ not fully visualized. We hope
that continuity in the development of the technique, the
equipment accessories, and a better understanding of the
measured impedances, will be able to expand its use in these
more critical situations.

The panorama of cervical cancer issue that causes
the death of one woman every two minutes in the world
is dynamic and particular to each country or region.
Besides the challenge to define which scenarios this
type of innovation would fit, certainly it will require
additional studies to expand the number of applicable
cases, correct possible human interference, and evaluate
the reproducibility in other environments and cost-
effectiveness. Congratulations to the researchers of this
technology that is allowing us to see the possibility of
expanding its possible use and we hope, without restrictions.
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