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ABSTRACT

The article presents the results of immunohistochemical methods of research in the therapy of root end granuloma.
It was found, that root end granulomas are always infected, so their development is the limitation of pathological
process by the formation of connective tissue barrier between granular and surrounding healthy tissue. Further, the
capsule of granuloma doesn’t act as barrier, its nervous elements have the signs of reactive irritation, degeneration
and destruction, it becomes permanent stimulant and a source of odontogenic infection, intoxication and

allergization of the organism.
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INTRODUCTION

Chronic granulomatous periodontitis occur in
dental practice quite often. They amount to not
less than 18-20% of periodontitis [1, 2].
Prolonged duration of the inflammatory process
with  periodic  exacerbations and  tissue
destruction, turns root end granuloma into a
hidden source of infection and poisoning the
whole body [4, 7, 10, 12]. There are a lot of
studies on the morphology of root end
granuloma [9,15], but histochemical studies are
precious few [5, 8, 13]. Meanwhile, the use of
histochemical methods of the research allows to
consider the relationship of morphological
changes with biochemical changes, the most
accurately [3, 6, 11]. And that certainly can
contribute to enhanced and comprehensive study
of pathophysiological mechanisms, underlying
the development of pathological processes [14,
16]. The need for further study of the dynamics
of chronic periodontitis development is caused
by a high degree of incidence of this disease in
the clinic, and this became the basis for the
study. Research objective: morphological,
histochemical and biochemical study of root end

granuloma in the therapy of chronic granulating
periodontitis.

MATERIALS AND METHODS

We investigated 492 tooth (including 286 from
the maxilla and 206 from the mandible), pulled
as a result of chronic granulomatous
periodontitis, including cutting teeth - 30 (18
from the upper jaw and 12 from the inferior
jaw), canine teeth - 30 (22 from the maxilla and
8 from the mandible), the first premolars - 92
(58 from the upper jaw and 34 from the inferior
jaw), the second premolar s - 94 (60 from the
upper jaw and 34 from the inferior jaw), the
first molars - 128 (62 from the maxilla and 66
from the mandible), the second molars - 38 (28
from the upper jaw and 10 from the inferior
jaw), the third molars - 80 (38 from the upper
jaw and 42 from the inferior jaw). The teeth
were pulled on therapeutic grounds with root
end granulomas. Morphological (hematoxylin
and eosin stain and picro-fuchsin by Van
Gieson) and neurohistological study
(impregnation with silver nitrate by Bilshovskiy-
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Gross, in Campas modification) were carried out
in 140 removed granulomas after their fixation
in 12% neutral formalin, followed by sections
preparing. Data about the quantitative
distribution of cells in preparations was obtained
by their counting in 10 microscope fields with
magnification 0b.40, o0k.10, followed by
calculating arithmetic mean values for each
case. The following methods were used for
histochemical research:  Schick test by
Shabadash (1988) for the detection of glycogen
and neutral mucopolysaccharides - NMPS;
reaction for acid mucopolysaccharides - AMPS
using the dialyzed colloidal iron by Hale, Alcian
blue by Stidmen, toluidine blue by Hess and
Holender; enzymatically-chemical control by
bacterial hyaluronidase and toluidine blue by
Michaelis at pH below 4,0, staining for lipids by
carbol-acetic Sudan Il by Jackson, the reaction
to ascorbic acid by the method of Giroux and
Leblond (Romeys B., 1994). In addition,
immunohistochemical study for chromogranin
A-positive cells was carried out. Biochemical
study of alkaline phosphatase activity was
performed in 120 granulomas (by the method of
Y.S. Fomina, 2004), the content of 7
microelements (silver, lead, manganese, cobalt,
copper, nickel and zinc) was examined using the
method of emission spectral analysis.
Microbiological research was carried out in 60
granulomas.

THE RESULTS OF THE RESEARCH

The materials of performed investigations show,
that simple pointed granulomas occurred in 33.6
+ 0.2% of cases, compound granulomas
occurred in 249 + 0.3% of cases, simple
cystogranulomas occurred in 16.7 £ 0.4% of

Figure 1. Root end granulomas
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: maturing (a), matured (b).

cases, complex cystogranulomas - in 15.8 *
0.4% of cases and simple granulomas - in 11,7
+ 0,4% of cases. More often granulomas
localized in the maxilla (62.7%), rarer - in the
mandible (37.3%). In 54.3% of cases they were
in the field of molars, in 33.7% of cases in the
field of premolars. According to the results of
investigation, the nature of morphological and
histochemical changes in the root end
granulomas depends on the limitation and type
of inflammatory reaction. In the early phases of
simple granulomas formation, when the
processes of exudation and alteration are
discernible, there were small quantity of neutral
mucopolysaccharides and acid
mucopolysaccharides.  Glycogen is detected
mainly in the protoplasm of neutrophilic
leucocytes. Due to the increasing of proliferation
processes, with the emergence of vessels and the
network of fine connective-tissue fibers, the
guantity of AMPS significantly increases.

The amount of glycogen in the epithelioid cells
and fibroblasts has been increasing in the
process of granuloma maturation. Further, when
the granulation tissue transformed to mature
tissue, the amount of glycogen decreased, and
the level of NMPS increased.
Immunohistochemical study on the content of
chromogranin-A, which plays an important role
in the processes of formation, maturation,
intracellular  transport and exocytosis of
secretory granules in neuroendocrine cells and
neurons, revealed the following. Chromogranin-
A as the main universal marker of
neuroendocrine tissues and various

neuroendocrine tumors was found in granulomas
at the final stages of their maturation (Fig. 1).
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1 - chromogranin A- positive cells, 2 - fibroblasts.
Immunohistochemical method for chromogranin
A. Hematoxylin and eosin  staining.
Magnification x400. The sensitivity of
chromogranin-A as the tumor marker varied
from 40 to 100%, depending on the maturity of
the granuloma. The information about the
content and distribution of ascorbic acid in the
granuloma, which plays a key role in reductive-
oxidative and regenerative processes, is
important for better understanding the patterns
of pathological processes, occurring in case of
granulomatous periodontitis. According to the
obtained data, in areas where exudation and
alteration processes were predominant, ascorbic
acid was found in small amounts, generally
perinuclear in neutrophilic leukocytes and under
the coat of protoplasm in lymphoid and plasma
cells. In the zone of marked proliferation of
cellular elements and newly formed vessels of
capillary type, the amount of ascorbic acid
increases; it accumulates in the protoplasm of
epithelioid and granule cells, macrophages and
fibroblasts and in vascular walls. With the
maturation of tissue cells and the formation of
coarse fiber connective tissue, the amount of
ascorbic acid decreases again.

Lipids are found in simple granulomas in the
protoplasm of neutrophilic leukocytes and
macrophages in a large amount. With increasing
proliferation processes, the lipid content
reduces, they are found only in young cells of

Figure 2. Root end g}anulomas.

connective-tissue origin. The accumulation of
lipids in macro- and microphages should be
regarded as a consequence of resorptive
processes, at the same time, their appearance in
the protoplasm of fibroblasts, plasma and
epithelioid cells, is apparently the result of
degenerative changes. The changes, described
above, indicate about the chronic course of
inflammation, when the  processes of
regeneration and alterations are found
simultaneously. Detection, even in the newly
formed granulomas, the elements of the nervous
tissue, represented by single fibers, mainly on
the periphery of the granuloma, gives reason to
suppose, that their germination (innervation of
granulomas) begins at the earliest stages of
chronic granulomatous periodontitis.  Nerve
fibers with destruction phenomena are occurred
in exacerbation of inflammation and purulent
fusion of granuloma in nerve fibers, adjacent to
the site of inflammation, along with the
elements, which are in the state of sharp
irritation.

With the remission of inflammation, increasing
of proliferation and the formation of dense
fibrous capsule, the amount of nerve cells
increases. There are many nerve fibers, tracts
and plexus, being located not only peripherally
to the granuloma, but also radially, towards the
center (Fig. 2).

a - formation of dense fibrous capsule, b - radial direction of the nerve fibers, tracts and plexus.
Hematoxylin and eosin staining (a), by Masson (b). Magnification ob. 20, ok. 10

The bulbs of growth, "bush" receptors begin to
appear in the peripheral sections of granuloma.
In the nerve elements, the nature of irritation
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remains the same, but it is expressed less
intensely and spread to a smaller number of
nerve fibers. Much more often, there were seen
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various signs of reactive irritation -
homogenous varicosity, swelling of axis
cylinders, nodules of neuroplasm, dyschromia,
dichotomous divisions — up to irreversible
degenerative processes (fragmentation and
disintegration of nerve fibers).

Alkaline phosphatase activity at the early stages
of granuloma formation was the highest, and
had been decreasing in the process of
maturation. Further, it depended on the nature of
the inflammatory process (in exacerbation cases,
abscess granuloma had been increasing again).
Comparing the investigation results of
granulomas with different morphological
structure, it can be assumed, that the high
activity of alkaline phosphatase in the periapical
tissues, especially at the early stage of
development of young granulation tissue or
exacerbation of chronic inflammatory process, is
a local manifestation of the body’s protective
reaction, contributing to  resolution of
inflammation and maturation of granuloma. This
assumption is agreed with the data of other
authors [13,16], which showed the dependence
of phosphatase activity on the stage of chronic
inflammation in the periapical tissues, and
detected direct correlation between the increase
of macrophages phosphatases activity and their
digestive ability.

The content of microelements (nickel, cobalt,
zinc, silver, copper, manganese and lead) varies
depending on the morphological structure of the
granuloma. Thus, in the process of granuloma
maturation, the amount of nickel, cobalt,
manganese and silver decreases and the content
of copper and lead increases.

DEDUCTION

Root end granulomas, as well as root canals, are
always infected: staphylococci and streptococci
(including pathogenic), spore coli,
actinomycetes, yeast-like fungi are detected in
them. In this regard, effective treatment of
granulomatous  periodontitis is impossible
without thorough mechanical and antiseptic
treatment of the root canals, followed by full
obturation of the apical foramen by filling
material.

CONCLUSION

S.V. Sirak, et al.

Thus, the formation of root end granuloma is the
limitation of pathological process in the form of
active inflammation area in granulomatous
periodontitis, consisted in the formation of
connective-tissue barrier between the
granulation and surrounding healthy tissue. This
phenomenon has great protective and adaptive
significance and, in our opinion, is the
characteristic of body’s high reactivity. But
further, granulomas capsule doesn’t perform the
function of barrier, as it grows with vessels, and
its nerve cells show signs of reactive irritation,
degeneration and destruction, and as a result,
granuloma becomes a permanent stimulus and a
source of odontogenic infection, intoxication
and allergization of the body.
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