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ABSTRACT

Gastric cancer is one of the leading causes of oncologic morbidity and mortality both in Rus-
sia and worldwide. The primary method for early diagnosis of gastric cancer and upper gastro-
intestinal tract is endoscopy. Present article discusses the evolution of this method.

The authors demonstrate the picture of the method development from first devices introduced
in the early 19" century to the period of the endoscopic technology flourishing in the late 20™
century resulting in the increasing rate of early gastric cancer detection. They pay a special at-
tention to the innovative endoscopic technologies analyzing the advantages and drawbacks.

The article covers both traditional tests including ultrasound test and narrowband imaging
and new methods bringing endoscopy to the new level of visualization. The latter involve confo-
cal laser endomicroscopy and endocytoscopy.

The development of medicine in general, and oncology in particular, over the past decades
tends to fetishize laboratory and instrumental techniques over the knowledge of the clinical
symptoms of various diseases. In the diagnosis of stomach diseases, the clinical manifestation as
well as knowledge of risk groups is of crucial importance for the selection of patients for special
tests, and primarily for endoscopy. This approach enables the identification of patients at an
early stage of the disease and will not only improve long-term treatment results, reduce mortality
from gastric cancer, but it will improve the quality of operated patients’ life through the active
introduction of intraluminal manipulations (endoscopic resection of the mucosa with dissection
in the submucosal layer and others) in gastric cancer which are much less invasive compared to
standard subtotal stomach resection or gastrectomy with enlarged lymphadenectomy (D2), still
widely performed in all cases of resectable cancer irrespective of its stage (I, Il or I1).

Summing up the upper gastrointestinal tract endoscopic diagnosis development, the authors em-
phasize the importance of the introduction of modern endoscopic diagnosis and treatment as well as
an individualized clinical approach to the patient examination and the adequate treatment selection.

KEeyworps: gastrointestinal tract, endoscopy, esophagogastroduodenoscopy, gastric cancer, early diagnosis.

INTRODUCTION

Among gastrointestinal tract diseases, gastric
cancer is especially significant since it is one of
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the most common oncological conditions world-
wide with around 1 million gastric cancer cases
registered annually and with over 800 thousand
people dying within the first year after diagnosis.
In the Russian Federation, as in most countries of
the world, gastric cancer is diagnosed in almost
50% of the patients at III-IV stages, and 5-year
survival rate is generally 25-30%. With gastric
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cancer diagnosed at the early stages, 5-year sur-
vival rate may be over 90%. A favorable prognosis
is based on low rate of relapse, and lymphogenous
and hematogenous metastasis [Ryabov A4 et al,
2015]. Unfortunately, the proportion of early diag-
nosis of gastric cancer in most countries of the
world, including the Russian Federation, is rarely
over 10% [Kuvaev R et al., 2014]. However, Japan
and South Korea (countries with the highest gas-
tric cancer prevalence), the early diagnosis rate of
gastric cancer is 50% and even higher [Bray F et
al., 2013]. Thus, the development of early diagno-
sis methods is not only reasonable, but also vitally
important. Currently, the most informative early
diagnosis of gastric cancer is gastroscopy based on
modern specifying technologies. However, prior
these technologies were developed, endoscopy
passed a long, more than 200-year evolution.

For many centuries, physicians dreamed about the
visual evaluation of the upper gastrointestinal tract,
not to mention the early diagnosis of gastric cancer,
with various optical devices [Balalykin D, 2008;
2009 a, b, c]. What was the problem? The technical
difficulties were combined with topographic and ana-
tomical features upper gastrointestinal tract and phar-
ynx (pharynx). The instrument insertion through the
oropharynx (pars oralis pharynges) and the laryngeal
pharynges (pars laryngea pharynges) required certain
caution. One should also keep in mind the of lym-
phoid tissue accumulation, i.e. the tonsil pharyngea-
lis at the transition of the upper pharyngeal wall to
the middle one; the pharyngeal muscles, which in-
clude three pharyngeal constrictors (m | m constrictor
pharyngis superior, middle and inferior), and pharyn-
geal lifters: the tubular-pharyngeal muscle (m.salpin-
gopharyngeus) and the stilopharyngeus muscle (m.
stilopharyngeus). The transition of the lower pharynx
to the esophagus forms an angle at the level of the
sixth cervical vertebra requiring either a flexible in-
strument or an extremely “non-physiological posi-
tion” of a patient. Two esophageal physiological nar-
rowings (at the level of the left main bronchus cross-
ing and passing through the esophagus), as well as
the right and left esophageal deviation did not pose
problems due to good elasticity of the esophagus
wall, which consists of mucosal (tunica mucosa) and
submucosal (tunica submucosa) membranes, muscle
tunic (tunica muscularis) and serous membrane (tu-
nica serosa) [Wood W et al., 2010)].

The stomach sections that were not available
for visual inspection with a rigid instrument — the
fundus ventriculi and the canalis pyloricum, and
the duodenum — made the stomach examination
difficult if possible at all. Nevertheless, the tech-
nological progress helped to overcome difficulties
associated with the anatomic features of the upper
gastrointestinal tract. The modern techniques can
reveal both early gastric cancer and mucosal pre-
cancerous conditions. What was the evolution the
endoscopic devices?

The endoscopy development. In the early 19"
century, Frankfurt-am-Main physician Ph. Bozzini
put forward the concept of visual examination of
the upper gastrointestinal tract [Balalykin D, 2008,
2009 a, b, c]. His device enabled indirect esopha-
goscopy of the upper esophagus only. For a long
time, those devices were rigid and often less than
10cm long. The light source was a candle later re-
placed with a kerosene lamp. In the 1880s, optical
prisms, electric bulbs and bending tubes were in-
troduced enabling the first successful endoscopic
examination of the entire esophagus and the stom-
ach. 1. Mikulicz suggested direct rather than re-
flected vision in the endoscopy thus laying the
foundation of gastroscopy [Balalykin D, 2008;
2009 a, b, c]. The imperfection of the endoscopic
devices made these manipulations difficult to tol-
erate, dangerous and time consuming. Neverthe-
less, hundreds of successful esophageal examina-
tions were performed. Moreover, the technique
was used not only for diagnosis but also for the
foreign body removal from the esophagus (V.
Hacker). In the late 19" century, Russian physician
P.M.Revidov designed a flexible endoscope: a sys-
tem of three tubes — the external flexible tube and
two internal tubes inserted into one another
[Balalykin D, 2008; 2009 a, b, c]. The internal tube
was inserted as a rubber stomach probe, the other
two tubes contained optical system and an electric
bulb for illumination. In the early 20" century, the
first endoscopic guidelines and atlases with water-
color illustrations were published.

The number of successful examinations gradu-
ally grew up however the technique was not clini-
cally significant. R. Schindler who designed semi-
flexible lens endoscope made the important contri-
bution into the endoscopy development thus laying
the foundation of modern gastroscopy (1932).
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Schindler’s gastroscope included a proximal metal
section and a flexible distal section with a prism
and an electric bulb. A Richardson cylinder and an
ocular with an illumination system were mounted
on the proximal section. With small changes, this
endoscope was produced in many countries includ-
ing the USSR until the late 1950s. However, only a
limited number of physicians performed endo-
scopic esophageal and gastric examinations (duo-
denal examination was still unavailable) in several
large clinics. Until the mid-1960s, the widely
available diagnostic method for upper gastrointes-
tinal tract diseases — especially for gastric cancer
diagnosis — was X-ray test. The indications for en-
doscopic examination were a suspected gastric
cancer or inability to exclude gastric cancer
[Balalykin D, 2008; 2009 a, b, c]. A breakthrough
in endoscopy was the development of a flexible
optic fiber endoscope in 1958 by the group of phy-
sicians led by B.I. Hirschowitz who used the in-
vention of van Heel. The new fiberscope was flex-
ible and outmatched the light and color character-
istics of previous devices. Besides a thorough ex-
amination of the gastric bottom and cardia (in ret-
roflexio), which was problematic for the previous
generation of endoscopes, the fibroscope enabled
duodenoscopy. The serial production of the fiber-
scope started at Japanese companies (Olympus and
others) in the early 1960s. Fiber-optic technology
allowed the diagnosis of the upper gastrointestinal
tract benign and malignant diseases and a targeted
biopsy of the mucous membrane. This was a tar-
geted biopsy, semi-flexible endoscopes enabled a
biopsy but it was less accurate. Moreover, new ma-
nipulations were introduced into the clinical prac-
tice: polypectomy, gastric mucosa endoscopic re-
section in early cancer patients, interventions on
the large duodenal papilla, contrasting and stenting
of the biliary and pancreatic ducts, etc. However,
the fibergastroscopy is not without flaws. There
are certain difficulties in identifying early forms of
neoplasias, areas of dysplasia and metaplasia,
common forms of cancer with a submucous growth,
differentiation of the stomach benign and malig-
nant diseases (especially peptic ulcer and infiltra-
tive-ulcerative form of cancer). Nevertheless, the
introduction of fibergastroscopy improved the en-
doscopy quality and increased the rate early gastric
cancer detection from several percent to 30%.

The success of surgical treatment depends on the
timely diagnosis of gastric cancer. Therefore, the fur-
ther developments in endoscopy were primarily
aimed at precancerous conditions detection and im-
provement of early gastric cancer diagnosis. Initially,
a method of chromoendoscopy was developed: the
intravital staining of the organ mucous membrane to
identify changes not revealed in a routine endoscopic
examination and to perform a targeted biopsy. Vari-
ous dyes were used: methylene blue, indigo car-
mine, etc. Chromoendoscopy improved the diagno-
sis quality, especially of early gastric cancer. Chro-
moendoscopy shortcomings were: 1) labor intensity,
2) duration of the procedure, 3) staining of the ero-
sive and ulcerative lesions of the neoplastic genesis,
4) low effectiveness in a submucosal tumor, 5) no
dye tropic to tumor tissue. Therefore, chromoendos-
copy application was limited [Poddubny B et al.,
2005, Sokolov V, 2015].

In the 1990s, high quality and high-resolution
video endoscopes with computer image analysis
were developed and introduced into clinical prac-
tice [Poddubny B et al., 2005, Sokolov V, 2015].
However, fiber-optic technology still remained a
method of choice in some settings. The equipment
was considered relatively cheap, subject to various
repair improvements, although it had a limited lifes-
pan due to the fiber fragility. The drawbacks include
the inability to improve the image without the in-
crease of light fiber number, which required the de-
vice diameter enlargement up to 12-14 mm. More-
over, the endoscope should be kept at eye level all
the time, which is inconvenient. At present, fiber-
scopes are used primarily in urgent surgery, and for
intraoperative endoscopy. Most leading companies
continue the serial production of fiberscopes though
in less quantities than video endoscopes. As for the
benefits of video endoscopy, it primarily involves
the opportunity for several specialists to simultane-
ously view on the monitor, to enlarge and save the
image [Puddubny B et al., 2005, Sokolov V, 2015].
Further improvement of video endoscopes involved
image enlargement and its resolution increase. Now
there are two methods of magnifying (zoom) endos-
copy — electronic (digital) based on the image pro-
cessing and optical based on a system of coaxial
magnifying lenses. The methods enable optical and
digital picture enlargement by five and 80-100
times, respectively. About 10 years ago, high reso-
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lution video endoscopy systems were developed
with increased pixels per square inch parameter.
Image quality is comparable to that of magnifying
endoscopy [Sokolov V, 2015].

Endoscopic diagnosis prospects. Unfortu-
nately, neither magnifying video endoscopy nor
high-definition endoscopy can reveal structural
changes in the mucosa, and in particular, the micro
vascular structural disorders characteristic to
tumor transformation even at the earliest stage of
the gastric cancer, which cannot be detected visu-
ally. How does it happen? The normal gastric mu-
cosa looks pink in any endoscopic technique (fi-
ber-optic or video), as it absorbs light in the blue
and green parts of the spectrum and reflects mostly
in the red part of the spectrum. This results from
the application of xenon light sources that emit
light in wavelengths from 400 (blue) to 700 nm
(near infrared) [Gono K et al., 2003; 2004]. If we
use not the entire spectrum but some of the bands
or a combination of them to illuminate the mucosa,
the picture will look quite different, which makes
it possible to detect changes that are not identifi-
able in white light [Gono K et al., 2003, Sokolov V,
2015]. This is the basis of such refining endoscopic
technologies as narrow-band imaging (NBI), flex-
ible spectral imaging color enhancement (FICE),
and infrared laser (> 700 nm) video endoscopy.

Narrow-band imaging is a widely used technique
available in all modern endoscopic units. The NBI
procedure is as follows: after a visual evaluation in
white light, the mucosa is illuminated with two nar-
row spectrum bands — blue (390-460 nm) and green
(530-560 nm), which are the absorption bands of
hemoglobin. The isolation of these bands involves a
system of special light filter. Blue light diffuses in
the mucosal surface layers enabling capillary visu-
alization and revealing the mucous membrane sur-
face relief. Green light penetrates deeper into the
tissue and revealing the venules in the submucosal
layer. On the monitor, the surface of the unchanged
mucosa looks light green, the capillaries look
brown, the venules look light blue [Gono K et al.,
2003, Sokolov V, 2015]. The comparative clinical
studies indicate that the accuracy of narrow-spec-
trum imaging in identifying pre-cancer and early
gastric cancer foci is comparable to that of chromo-
endovideoscopy, but requires less time and effort.
The combination of magnifying endoscopy and NBI

enables to identify with high probability partial gas-
tric mucosal malignant transformation based on
vascular changes: dilatation, tortuosity, caliber
changes and different vascular shape and some
other signs [Kuvaev R et al., 2014].

More recently, the FICE technique was devel-
oped, based on physical principles other than NBI
[Osawa H, Yamamoto H, 2014]. Flexible spectral
imaging color enhancement involves white light
from the xenon lamp (unlike the blue-green light
in NBI) sent through the endoscope to the area of
interest. The endoscope CCD-matrix records the
reflected light and converts it into an endoscopic
image on the monitor. The FICE limits spectral
range of the reflected light signal and displays im-
ages in specific wavelengths. For example, the rec-
ommended spectral band combination for the gas-
tric mucosa examination is: 520 nm (red), 500
(green) and 405 (blue). The method looks promis-
ing [Sokolov V, 2015].

Infrared laser (> 700 nm) video endoscopy in-
volves preliminary infusion of indocyanine green
as a fluorophore contrasting the small vessels and
enabling targeted examination of vessels in the
submucosal layer, identification of interstitial tis-
sue microvascular structures characteristic to a
tumor and specification of the tumor lesion depth
in submucosal tumor infiltration [Sokolov V, 2015].

In recent years, video endoscopes with the vir-
tual spectroscopy function for the hemoglobin
index were developed. This function enables the
vascular structure analysis based on the hemoglo-
bin concentration in the mucous membrane areas
of interest. The test produces a color image, simi-
lar to the thyroid gland scintigraphy image for vi-
sual assessment. The method is at the clinical trial
stage [Sokolov V, 2015].

One of the promising methods of early diagnosis
of malignant tumors, including gastric cancer, is
laser induced fluorescence spectroscopy — “optical
biopsy”. The method involves autofluorescence,
which is primarily fluorescence of endogenous por-
phyrins, whose concentration in tumor cells is
higher than in normal cells, and secondary fluores-
cence of special exogenous photosensitizers tropic
to tumor cells. Various photosensitizers were devel-
oped with different chemical structure (phtalal de-
rivatives, porphyrins, chlorines, etc.). Fluorescence
induction results from laser irradiation with wave-
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length from 300-500 to 700-1200 nm. The 600-1200
nm (red-infrared radiation) band provides optimal
tissue penetration of up to 3 mm. These penetration
depth and fluorescence spectra registrations provide
reliable information for submucosal gastric tumor
diagnosis [Loshchenov Vet al., 2013].

None of methods is flawless. Thus, autofluores-
cence requires highly sensitive and therefore ex-
pensive equipment. In secondary fluorescence,
photosensitizers remain not only in the tumor, but
also in the skin and visible mucous membranes for
several days to several weeks. This requires skin
protection to prevent photodermatitis.

Laser induces fluorescence spectroscopy got a
new impetus following the synthesis of 5-ami-
nolevulinic acid [Loshchenov V et al., 2013]. The
substance is produced in the human body (heme
precursor). The substance is not a photosensitizer.
However, it induces photoactive protoporphyrin
IX synthesis and accumulation in tumor cells re-
sulting in more intensive malignant tumor fluores-
cence relative to the adjacent tissues, thus provid-
ing a more reliable diagnosis compared to auto-
fluorescence. Moreover, the intensity of 5-ami-
nolevulinic acid-induced fluorescence is so high
that it can be detected in the tumor not only with a
spectral analyzer, but also with a special highly
sensitive camera, which looks very promising for
clinical practice. Currently, prototype endoscopes,
including a video fluorescent gastroscope based on
aminolevulinic acid-induced fluorescence are
under development.

It is noteworthy that a serial endoscopic system
capable of autofluorescence registration was de-
veloped based on a different principle. The 500 +/-
20 nm irradiation (and not laser irradiation as in
the system described above) induces the glowing
of natural submucosal layer fluorophores, which is
recorded by endoscope matrix without significant
absorption in the mucosa. The mucosal thickening
resulting from, for example, the tumor transforma-
tion weakens the signal and purplish-violet areas
appear on the green background of the unchanged
mucosa. However, the sensitivity and specificity
of the method is still low [Kuvaev R et al., 2014].

In the 1990s, endoscopic and ultrasound tests
were combined in a single device resulting in the
development of endoscopic ultrasonography [Pod-
dubny B et al., 2005, Sokolov V, 2015]. Endoultra-

sound is the most accurate preoperative method to
determine the tumor invasion depth (T) in gastric
cancer with the test efficacy of 92%. The test pro-
vides the greatest accuracy in the evaluation of a
tumor in the mucosal-submucosal layer, and en-
doultrasound is used to select patients for endo-
scopic mucosal resection in early gastric cancer.
Modern instruments allow visualization of 1-2 mm
structures and detection of 5-7 gastric wall layers
depending on the sensor frequency characteristics.
One of the signs of tumor lesion is a disorder or
complete destruction of the stomach wall layered
structure. The test is performed with a special echo
endoscope with an ultrasound transducer (convec-
tion, linear or sector), or an ultrasound probe in-
serted through the instrumental channel of a stan-
dard endoscope. Moreover, linear echo endoscopes
enable a targeted biopsy of the stomach wall and
the perigastric lymph nodes, and ascitic fluid sam-
pling [Caletti G, Fusaroli P, 1993; Caletti G et al.,
2001]. The stenosis of the stomach cardia prevents
the endoscope insertion into the stomach making
an endoultrasound test impossible; the diagnostic
value of the method is also significantly reduced in
case of the gastric antral stenosis.

Another direction of endoscopy development is
an intravital morphological evaluation of the exist-
ing changes in the mucosa: endocytoscopy, confo-
cal laser microscopy and optical coherence tomog-
raphy [Kitabatake S et al., 2006, Testoni P, Man-
giavillano B, 2008; Sokolov V, 2015]. What are
physical basis of each method?

Endocytoscopy is a method of vital endoscopic
cytological research. As with a conventional cyto-
logical examination under a microscope, a direct
magnification of the image (up to 1350 times) oc-
curs after the mucosa pre-staining with a special
dye to visualize the cell nuclei. Based on the poly-
morphism of the cell nuclei, one can evaluate the
possible tumor transformation in the mucosa. The
stomach examination involves 1% solution of the
toluidine blue dye. After the necessary exposure,
the dye surplus is thoroughly washed off; the study
is performed by direct contact of the endocyto-
scope with the site under study. There are two
methods of research (as in endoultrasound): with
the special probes inserted into the biopsy channel
of the video endoscope, and with endocytoscopic
devices mounted in the video endoscope. The max-
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imum diagnostic accuracy requires combined eval-
uation by an endoscopist and a morphologist.

Optical coherence tomography is an optical in-
vestigation method, which provides high-resolution
cross-sectional images of the body tissues and en-
ables microscopic morphological assessment. The
equipment involves infrared light, rather than ultra-
sonic acoustic waves as with endoscopic-ultrasound
test [Testoni P, Mangiavillano B, 2008]. The optical
beam focuses on the tissue, and the echo-delay of
the light reflected from the internal microstructure
at different depths is measured with an interferom-
eter. A microprobe combined with standard endo-
scopes enables optical coherence tomography of the
gastrointestinal tract mucous membrane and sub-
mucosal. Compared to endoultrasound test, optical
coherence tomography has an order of magnitude
greater resolution and an order of magnitude less
scanning depth (up to 2 mm). The best images were
obtained from the esophagus (with Barrett’s esoph-
agus) and the colon.

Another method that enables the assessment of
the mucosal morphological structure in vivo and in
real time is the confocal laser endomicroscopy [Kita-
batake S., et al, 2006]. There are several types of it,
but only fluorescent confocal laser endomicroscopy
is suitable for the gastrointestinal tract. The test in-
volves infusion of 10% fluorescein solution used a
photosensitizer several minutes prior the test. The
drug is well tolerated, but allergic reactions and even
short-term jaundice are possible. The laser wave-
length for fluorescence induction is usually 488 nm,
the response fluorescence is recorded in the 505-585
nm band. The area of the mucosal surface being ex-
amined is about 600 um, and the scanning depth is up
to 250 um (an order of magnitude smaller than with
endoscopic optical coherence tomography). The
study is performed either with a special confocal en-
doscope or with a probe with a similar device, which
is inserted through the endoscope biopsy channel.
The distal section of the endoscope or probe is posi-
tioned perpendicular to the contacting surface. The
area for scanning is selected after a preliminary vi-
sual evaluation with conventional video endoscopy.
This technique provides a recordable dynamic mono-
chrome microscopic image of the mucosa structure.
This picture is more informative for a morphologist
(as with the endocytoscopy) rather than to an endos-
copist. The confocal laser endomicroscopy disadvan-

tage is the impossibility of a direct visual evaluation
of cell nuclei, such as for endocytoscopy, and lack of
a safe drug to stain cell nuclei. The method is at the
clinical development stage.

Over two centuries passed from the develop-
ment of the very idea to examine the intestinal
tract from the inside. The progress in visual exam-
ination of the upper gastrointestinal tract was slow
and difficult. Initially, it was indirect (reflected)
endoscopy with a rigid endoscope. The examina-
tion was limited to the upper esophagus. This
method was replaced with direct endoscopy with
semi-rigid endoscopes, which enabled the exami-
nation of the entire esophagus and even the stom-
ach. After decades, the era of serial semi-rigid en-
doscopes, able to examine the entire stomach,
began. Only in the 1960s and 1970s, the flexible
fiber-optic gastroendoscope was developed and
put into serial production. Fiber-optic technology
enabled the examination of the duodenum. Today,
endoscopy is not limited to visual examination of
the mucous membranes of the organs of the upper
gastrointestinal tract. Many modern techniques ac-
cumulate several technological solutions (for ex-
ample, visual examination and intraluminal ultra-
sound test, or examination and microscopy). They
are now introduced into the national and interna-
tional clinical practice. Magnifying video endos-
copy, high quality endoscopy, endoultrasound and
NBI are in the arsenal of modern endoscopic units.
However, if magnifying endoscopy and high qual-
ity endoscopy are routinely used in many medical
institutions, the endoultrasound and NBI are refin-
ing diagnosis methods. The indications for NBI
(and FICE in the future) are eroded mucosa, super-
ficial ulceration, areas with uneven tuberosity, as
well as scars and polypoid formations. Other tech-
niques are in the stages of clinical trials or clinical
experience accumulation. After a while we may
see new technological solutions and breakthroughs
in this area, resulting primarily from the combina-
tion of several methods (for example, video fluo-
rescence  esophagogastroduodenoscopy  with
5-aminolevulinic acid). The following pictures
demonstrate early cancer diagnostic capabilities as
well as gastric mucosa detalization in the images
produced with modern endoscopic technologies
(Fig. 1-5).
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FiGure 1. Early gastric cancer. High-resolution video  Figupg 2. Early gastric cancer. Tumor infiltration of the

endoscopy with magnification. Tumor infiltration of lower third of the stomach. Video endoscopy in nar-
the lower third of the stomach in white light (Data row-band imaging (NBI). Data from Blokhin Na-
from Blokhin National Medical Research Center of tional Medical Research Center of Oncology, Pro-
On?‘;cl}‘l)gy’ )Professor B.K. Poddubny, Professor O.4. fessor B.K. Poddubny, Professor O.A. Malikhova)
Malikhova

Budiis CRRLAT DeSdarch Dedar DL LI -

FIGURE 3. Early gastric cancer. Tumor infiltration of the FIGURE 4. Early gastric cancer. 22x12mm hyperecho-

lower third of the stomach. Videochromoscopy. Indi- genic neoplasia within the mucous membrane. En-
gocarmine staining. (Data from Blokhin National dosonographic image. (Data from Blokhin National
Medical Research Center of Oncology, Professor Medical Research Center of Oncology, Professor
B.K. Poddubny, Professor O.A. Malikhova) B.K. Poddubny, Professor O.A. Malikhova)

FIGURE 5. A malignant stomach polyp. The image in white light and a video fluorescent image (with 5-aminolevulinic acid).
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CONCLUSION

The development of medicine in general and
oncology in particular over the past decades tends
to fetishize laboratory and instrumental techniques
over the knowledge of the clinical symptoms of
various diseases. In the diagnosis of stomach dis-
eases, the clinical manifestation as well as knowl-
edge of risk groups is of crucial importance for the
selection of patients for special tests, and primarily
for endoscopy [Kaprin A, 2015]. This approach en-
ables the identification of patients at an early stage
of the disease and will not only improve long-term

treatment results, reduce mortality from gastric
cancer, but it will improve the quality of operated
patients’ life through the active introduction of in-
traluminal manipulations (endoscopic resection of
the mucosa with dissection in the submucosal layer
and others) in gastric cancer which are much less
invasive compared to standard subtotal stomach
resection or gastrectomy with enlarged lymphade-
nectomy (D2), still widely performed in all cases
of resectable cancer irrespective of its stage (I, II
or III) [Ryabov A et al., 2015].
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