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Abstract 

Introductin. Due to the changed nature of out-patient dental care the inferior alveolar nerve traumatic 
neuropathy has become a common complication in recent years. This is because of frequent use of the in-
ferior alveolar nerve block with vasoconstrictors, higher use of various techniques for the alveolar ridge 
osteotomy and dental implants placement. 

Materials and methods. The experiment was performed in 44 Wistar rats. Inferior alveolar nerve trau-
matic neuritis was modelled in all the animals. The animals were sacrificed in compliance with the re-
quirements regulating the use of experimental animals at day 1, 3, 10, 30 and 90 by overdosing anesthesia. 

The slides were stained with hematoxylin-eosin and using the van Gieson method. Axis cylinders of 
nerve fibers and myelin sheaths were defined using E.I. Rasskazova’s and Weigart-Pal methods. The suc-
cinate dehydrogenase and lactate dehydrogenase activity was assessed using the frozen section method of 
Nachlas M. and A.Pierse. Specialized microscopes MBI and PEM-100 were used for photographic docu-
mentation of the slides. 

Results. At post-surgery days 1, 3 and 10 inflammatory and reactive changes and increased circulatory 
disorders were found in all the slides. The most marked changes with signs of inflammation and edema in 
perineural tissues were observed in sub-group 2 during day 30.  

Events of edema became common and developed into dystrophy by day 30 in the second set of the experi-
ment. Milgamma® helped to relieve the disorders. In sub-group 1-“c” the said signs were less pronounced 
and reversible due to the use of Cocarnit, in sub-group 2-“c” the said signs were not relevantly different. 

By post-surgery day 90 in the first set of the experiment reparative processes in the injured tissues were 
most pronounced in the former suppurative inflammation area (sub-group 2). In group 1-“m” most ani-
mals manifested myelin fibers splitting.  

By post-surgery day 90 in the second set of the experiment the animals treated with Cocarnit developed com-
pensatory and regenerative disorders with signs of hardening along with dystrophy. Morphological changes sug-
gestive of less pronounced tissue hypoxia as compared to the first set of the experiment were observed in sub-
groups 1-“m” and 2-“m” animals by day 90. Milgamma ® helped relieve dystrophic and destructive changes.  

Conclusion. The proposed combination therapy of traumatic neuritis facilitated the progress of re-
parative processes. It is found that Cocarnit is effective for regeneration of all types of fiber while Mil-
gamma has positive effect on regeneration of only injured thin myelin and naked fibers. 
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matic neuritis (TN) [Goriansky Y et al., 2009; Mo-
rozova M et al., 2012]. The TN incidence rate [Kry-
zhanovsky G, 1997; Avdeyeva E., Pechursky A., 
2007) is 85% of all CNV3 neuropathy cases. Rising 
TN incidence is significantly associated with in-
creased use of nerve block anesthesia for painless 
teeth preparation, increased out-patient surgical in-
terventions in the regions in the vicinity of the man-

Introduction

One of the most common problems with the tri-
geminal nerve is inferior alveolar nerve (IAN) trau-
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dibular canal (wisdom teeth removal for orthodon-
tic causes, dental implants placement, etc.) [Grigo-
riants A et al., 2002; 2013; Piradov M et al., 2017].

Pathomorphological changes emerging in the 
injured nerve fiber, clinical presentation and patho-
genesis of the IAN TN have been covered widely 
enough. However, authors in their studies mainly 
focused on the processes resulting from complete 
rupture of the neurovascular bundle or caused by 
rough cicatricial neurothlipsia (including as a re-
sult of fracture consolidation) [Shulesheva N, 
Vishnevsky AA, 2006; Timofeyev A, Vesova E, 
2007; Kryukov K et al., 2008; Goriansky Y et al., 
2009; Korobkeyev A et al., 2010].

At the same time changes caused by a weak 
force insult (most unique to out-patient dental in-
terventions) have not been studied enough [Moro-
zova M et al, 2013]. 

Up to now scholarly literature lacks a clear 
view of the IAN TN clinical progression forms and 
respective drug therapy. There are known cases of 
mild traumatic neuritis with short-term transitory 
impaired sensitivity in the innervation region re-
solved without targeted treatment [Shulesheva N, 
Vishnevsky A, 2006]. Cases of traumatic neuritis 
with impaired sensitivity of the IAN-innervated 
tissues and pain component are described. This 
form of the IAN TN clinical progression is a prob-
lem for differential diagnosis (particularly in the 
setting of post-surgical course of a disease preced-
ing traumatic neuritis) and requires the use of spe-
cial approaches to the examination and treatment 
[Turbina L 2002, Piradov V et al., 2017].

The existing recommendations provide for the 
treatment of acute neuritis with anti-inflammatory, 
dehydration, sedative, antihistaminic and neuroac-
tive drugs including B neurotropic vitamins. More-
over, a patient may take antibacterial and desensi-
tizing drugs (subject to the cause of TN), thus 
combination therapy of 4-8 agents is required 
[Nedzved M et al., 2013]. 

If this is the case the patient may develop ad-
verse reactions caused by the drugs interaction and 
experience significant discomfort. This is particu-
larly so with out-patient clients. The recent studies 
show that the existing IAN TN treatment modali-
ties need to be improved in the context of the newly 
discovered mechanisms of the disease pathogenesis 
and the latest achievements in pharmacotherapy 

[Kril J, 2005; Ivanitskaya O, 2007; Timofeyev A, 
Vesova E, 2007].

We see a possible solution to the problem in 
early (from day 1) use of the latest generation 
nonsteroidal anti-inflammatory drugs (NSAID) 
and combination neuroactive agents containing 
therapeutically effective doses of neurotropic 
drugs mutually potentiating one another with 
minimum frequency of drug administration. 
Many methods and modalities have been pro-
posed to restore and recover the damaged struc-
ture and function of the nerve. Combination neu-
roprotective agents Milgamma and Cocarnit are 
highly recommended in the specialist literature 
[Lutsky I, 2007, Matvienko Y, 2008]. The differ-
ence between the drugs is that Cocarnit contains a 
complex of metabolic agents and neuroprotective 
vitamins while Milgamma includes B neurotropic 
vitamins only. However, a comparative experi-
mental or clinical analysis of their efficacy [Sha-
bliy D, et al., 2013] has not yet been covered 
enough in the newer specialist literature. 

The study is meant to carry out a comparative 
assessment of the morphological changes in the 
nerve fiber resulting from the use of combination 
neurotropic drugs Milgamma and Cocarnit for the 
treatment of experimental inferior alveolar nerve. 

Material and methods

Solution to the problems raised in this work to be 
found the experiment was performed in 48 white 
male Wistar rats. In our articles published earlier we 
described the ways of modelling IAN TN specific to 
dental practice [Morozova M et al., 2012; 2013]. 
The most severe nerve and nerve sheath damage 
was registered in two models we used in this work. 
In 24 animals (set 1 of the experiment) anesthetized 
intramuscularly with Ketamine (Moscow Endocrine 
Plant, Russia) (0.15-0.2 ml) a 10-12 mm long linear 
incision was made in the mandibular buccal cavity 
and a mucoperiosteal flap was detached in a blunt 
manner to reach the foramen and the neurovascular 
bundle. Then the sub-group 1 animals underwent 
the needling of the neurovascular bundle with a nee-
dle 0.3 mm in diameter and injection of Ultracainin 
DC forte, 0.1 ml (Aventis Pharma, Deutschland 
HmbH, Germany); in the sub-group 2 animals the 
neurovascular bundle was short-termly constricted 
with a hemostatic clamp. The mucoperiosteal flap 
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and functional changes evidenced pronounced 
edema and serofibrous upswelling. Necrobiosis 
and disorganized cells structure associated hemor-
rhage foci were observed. Circulatory disorders as 
well as damaged nerves and perineural tissues 
marginal traumatic degeneration were pronounced 
in the damaged tissues. Increased LDG activity an-
aerobic glycolysis was observed in all the slides. 

By day 3 after the operation inflammatory and 
reactive changes and increased circulatory disorders 
were observed directly in the nerve and perineural 
tissues in all the slides. Round-cell and segmented 
leucocytes and free macrophages content in the 
transudate raced up. The most pronounced inflam-
matory and reactive changes were observed in the 
sub-group 2 animals. Signs of acute suppurative in-
flammation with leucocytes and macrophages at 
complete phagocytosis stage as well as necrobiotic 
changes in perineural tissues were observed in the 
trauma area. Paralytic dilatation and the nerve 
sheath vascular congestion with a stasis and hemag-
glutination component were detected in the distal 
section from the damage site. Transcapillary trans-
port disorders associated with disorganized intracel-
lular organelles of endotheliocytes, basal membrane 
and pericytes as well as emergence of multiple mac-
ropinocytotic vesicles were found. 

Decreased activity of the aerobic cellular respi-
ration enzymes in all perineural structures, muscu-
lar and connective tissues as well as in the vascular 
walls with morphological signs of misperfusion was 
highly pronounced. In both the sub-groups the 
transverse sections of the nerve fiber myelin sheaths 
were relatively intact in terms of their structure. 

In the slides stained for myelin the nerve stem 
sheath changes manifested themselves as edema 
and trachery elements upswelling. The perineural 
sleeve was significantly dilated suggesting intra-
stem edema. In sub-group 2 periaxonal edema phe-
nomena including tortuosity, varixes and axoplasm 
deposits in the axial cylinders were more pro-
nounced (Fig. 1).

At the ultrastructural level in sub-group 2 the 
endoneurium associated edema phenomena mani-
fested themselves in the separate nerve fibers split-
ting accompanied by focal sponginess of facia fi-
brils with their fragmentation and loss of the my-
elin sheath outer contours sharpness (Fig.2). 

By day 10 in sub-group 1 inflammatory edema 

was placed back and fixed with surgical gut. No 
drug therapy was administered. The animals were 
sacrificed at day 1, 3, 10, 30 and 90 by overdosing 
anesthesia. 

At stage two of the study (set II) the rats, upon 
modeling similar damages, were treated during the 
first two post-surgery days with Nimesil suspen-
sion (Laboratori GUIDOTTI S.p.A., Italy), 0,2 ml 
BID. From day 3 they were administered combina-
tion neuroactive agents Milgamma® (So-
lupharm  Pharmazeutische  Erzeugnisse  GmbH, 
Germany) and Cocarnit (World Medicine Limited, 
Great Britain), 0,25 mg, IM during 6 days with 
subsequent comparative study of the reparative 
processes morphology. Subject to the drug tested 
the sub-groups in the set were marked “c” for Co-
carnit and “m” for Milgamma. The animals were 
sacrificed at days 10, 30 and 90.

Upon dissection the block of tissues was im-
mersed in 10% neutral formalin solution, desic-
cated in high-proof alcohol, clarified in benzol, 
embedded in paraffin and sliced. The slides were 
stained histologically with hematoxylin-eosin and 
using the van Gieson method. Axis cylinders of 
nerve fibers and myelin sheaths were defined using 
E.I. Rasskazova’s impregnation method and 
stained using Weigart-Pal method. 

The respiratory enzyme activity to be assessed 
frozen sections were sliced immediately upon the 
animals sacrifice. The succinate dehydrogenase 
(SDG) and lactate dehydrogenase (LDG) activity 
was assessed using the methods of Nachlas M et 
al., (1960) and A.Pierse (1962) respectively. Spe-
cialized microscope MBI -15-2 was used for pho-
tographic documentation of the slides. 

Material for electronic microscopy was pre-
pared using the generally accepted techniques. Ul-
trathin sections were stained with uranyl acetate 
and lead citrate using Reynolds’ method. The sec-
tions were photographed in transmission electronic 
microscope PEM-100 (Quasi-S Pte Ltd, Singa-
pure).

Results

The experimental animals were kept in a vivar-
ium on routine feed, no fatal cases were registered, 
the surgical incisions healed by primary intention. 

Next day after the surgery in set 1 of the ex-
periment the morphological pattern of structural 
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and associated circulatory disorders in tissues re-
duced significantly. Massive fields of granulation 
tissue with clearly oriented capillaries developed 
in the trauma site in both the groups. Signs of mod-
erate tissue hypoxia persisted as evidenced by in-
creased LDG activity and reduced SDG activity. 

In sub-group 2 these fields were circled by 
heavy leucocytic infiltrates with pronounced signs 

Figure 1. Axial cylinders tortuosity, varixes, axoplasm 
deposits. Day 3, set I, sub-group 2. E.I. Rasskazova’s 
impregnation method. Magnification х 200.

Figure 2. Endoneurial edema-loss of the nerve myelin 
sheath (MS) outer contours (arrows)sharpness. Day 3. 
Set II.  Sub-group 2.. Magnification х 30000..

Figure 3. Myelinated nerve fibers (N – nucleus, MS – 
myelin sheath, AC – axis cylinder). Set I. Sub-group 2. 
Day 10. Electronic microphoto. Magnification: 9000.

N

MS AC

of suppurative inflammation. Edema, stasis and 
diapedetic hemorrhage persisted in some sites of 
these fields. Microcirculatory disorders were asso-
ciated with swollen endothelial cells edema, dila-
tation and sponginess of intercellular structures, 
loss of the basal membrane contours sharpness and 
plasmorrhagia of the capillary walls, precapillary 
and venous blood vessels walls. Upswelling and 
fragmentation of the nerve stem sheath trachery el-
ements was observed along with the signs of intra-
stem edema in the form of the perineural sleeve 
dilatation. Decrease in the succinate dehydroge-
nase activity continuing until its total disappear-
ance along with significantly increased lactate de-
hydrogenase activity persisted. 

Most of the naked fibers retained their struc-
ture with total absence of any changes in the peri- 
and endoneurium. Irritation signs such as uneven 
impregnation, neuroplasm deposits, tortuosity 
and Ranvier’s nodes dilatation prevailed in axial 
cylinders (Fig. 3).

Discussion

Due to the pronounced inflammatory and reac-
tive changes in the nerve fiber and perineural tis-
sues found in the sub-group 1 and sub-group 2 ani-
mals immediately after the nerve trauma from day 
1 after the surgery the set II animals were adminis-
tered neuroactive drug therapy with Cocarnit and 
Milgamma ® and a NSAID Nimesulide. 

By day 10 after the trauma in the second set of the 
experiment (sub-groups 1-“m” and 1-“c”) moderate 
edema and fibroblasts proliferation were detected 
microscopically. Inflammatory cells were absent or 
singular, mostly round-cell leucocytes. Specifically, 
the fiber fragmentation and collagen disorder signs 
observed in set I were next to absent and the serofi-
brous impregnation zone reduced significantly. 

Circulatory disorders were less pronounced, de-
veloped focally, mostly in postcapillary vessels 
and small veins and manifested themselves as va-
sodilation and plethora. Sludge, diapedetic hemor-
rhage and clotting were absent or developed fo-
cally in the traumatic degeneration areas. 

In sub-groups 2-“m” and 2-c” by day 10 inflam-
matory edema and circulatory disorders in peri-
neural tissues were more pronounced than in sub-
groups 1-“m” and 1-“c” but less severe that in set I 
(no treatment). Stasis and diapedesis, edema and 

MS
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Figure 6. Newly-formed myelin sheath(arrows) islets in 
the demyelinated nerve fiber. Set I. Sub-group 2. Day 
30. Magnification: 6000.

epithelial cells upswelling persisted. Microcircula-
tory disorders manifested themselves as focal cap-
illary vasodilation, plethora and hemagglutination 
in dilated postcapillaries and small veins.

Reduced circulatory disorders in the animals 
under treatment significantly relieved tissue hypoxia 
in perineural tissues as evidenced by the preserved 
activity of the aerobic respiration enzyme SDG in 
both the sub-groups of set II. Complete inactivity of 
the enzyme was not observed or it occurred in trau-
matic degeneration regions. Certain mosaicism of the 
succinate dehydrogenase enzyme pattern testified to 
a focal nature of tissue hypoxia as evidenced by mod-
erate activation of the lactate dehydrogenase enzyme 
the content of which increased in perineurium and 
serous impregnation areas. 

Immediately in the trauma region in sets 2-“m” 
and 2-“c” there was found granulation tissue in 
which polymorphonuclear leucocytes were identi-
fied. Cell elements overweighed fibers. Granula-
tion tissue foci were detected in the trauma region 
but their size was significantly less than in sun-
group 2 at stage 1 of the study. There were no leu-
cocytic infiltrates around these foci. Perineural 
sleeve dilatation due to the neural trunk edema and 
upswelling was insignificant. 

By day 30 the animals in set I manifested re-
duced circulatory disorders in traumatic tissues. In 
both the sub-groups the forming healing tissue con-
sisted of rough, orthochromatically stained collagen 
fibers with singular fibroblasts and fibrocytes. 
Around the newly formed granulation tissue in 
place of the former or persisting suppurative inflam-
mation sites (sub-group 2), mostly in the postcapil-
lary vessels, collagen fibers plethora, stasis, up-
swelling and disorganization persisted. Prominent 
vessel wall involution in the healing tissue was ob-
served. Singular capillaries and vessels the wall of 
which contained 1-2 layers of smooth muscle ele-
ments were present. Incomplete fibrillogenesis foci, 
spongy polymorphocellular infiltrates, postcapillary 
vessels plethora and perivascular edema were pres-
ent in the suppurative inflammation sites. 

Moreover, by day 30 the animals in both the 
sub-groups and particularly in sub-group 2 mani-
fested endoneural and perineural thickening as a 
result of increased collagenosis and fibroblast pro-
liferation often in the shape of a chain (Fig. 4). 

At this stage in sub-group 2 nerve fiber degenera-
tion phenomena prevailed. They were present in most 
axial cylinders and fiber myelin sheaths. Coagulative 

necrosis, fragmentation and crumbly necrosis were 
often detected in axial cylinders (Fig. 5). 

Destructive changes in the form of partial or 
complete breakdown of the myelin sheath visible 
in transverse sections prevailed in the myelin nerve 
fibers in sub-group 2 (Fig 6). 

Figure 4. Changes in perineural cells and endoneurium 
(МS –myelin sheath, En – endoneurium). Set I. Sub-
group 2, day 30. Magnification: 5000.

En

MS

Figure 5. Clearing islets with separation and fragmenta-
tion of myelin fibers (arrows) in the myelin sheath. Set 
Set I. Sub-group 2. Day 30. Magnification: 10000.
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The ultrastructure study detected densely 
packed myelin sheath fibrils, focally split and with 
lucent spots of various size. Centrally-directed 
cone-shaped bulges representing one or several 
myelin fibrils stripped off by the transudate were 
detected as well. The axial cylinder was found sep-
arated from the myelin sheath. Signs of steatosis in 
the form of rounded homogenous inclusions of 
moderate electron density were found in fibers. 

In some cases, the internal membrane was found 
devoid of its integrity with partially fragmented 
split osmiophil fibrillous structures inside lacunae. 

Due to the rupture of released osmiophil myelin 
membranes the transudate penetrated into the axial 
cylinder and caused sponginess and disintegration of 
neurofilaments and emergence of electrooptically 
transparent irregular spots with blurred outlines. 

In set two of the experiment by day 30 follow-
ing the damage perineural fibrosis in the nerve 
sheath as a result of the fibroblasts proliferation 
was observed in sub-group 1-“m” (under treatment 
with Milgamma®) (Fig. 7)

Neurofibrils splitting and sponginess accompa-
nied by mitochondrial edema and upswelling with 
focal lucent spots in their matrix, mitochondrial 
cristae reduction and decompensation was ob-
served in the inferior alveolar nerve naked fibers 
(Fig. 8). Phenomena of edema proliferate and 
gradually give way to dystrophic changes.

With the use of Cocarnit in sub-group 1-“c” the 
aforesaid changes grew less prominent and were 
detected against the background of the mitochon-
dria with retained ultrastructural organization. 
Most of the naked nerve fibers retained their struc-
ture with virtually total absence of any changes in 
peri- or endoneurium. These facts may evidence 
particular increased resistance of nerve fibers to 
damaging factors as far as the changes described 
are reversible and mostly reactive. 

With the use of Cocarnit in sub-group 2-“c” the 
ultrastructural changes did not differ relevantly 
from the outcomes in the control group. 

The use of Milgamma® in sub-group 2-“m” re-
sulted in significantly reduced manifestations of 
hydropic dystrophy on the background of insig-
nificant changes in the lemmocyte nucleus, fine-
focal changes in the cytoplasm were few. 

By day 90 after the surgery in set I of the ex-
periment reparative processes in the traumatic tis-

Figure 7. Proliferation of the endoneurial collagen fibers 
(KF) between myelin nerve fibers (MNF). MS – myelin 
sheath. Set II. Sub-group 1. Day 30. Magnification: 6000.

KF

MS

MNF

MNF

Figure 8. Neurofibrils (Nf) sponginess and mitochon-
drial (М) edema in naked nerve fibers (BM).  Set II. 
Sub-group 1-“m”. Day 30. Magnification х 6000.

Nf

Nf

NF

NF
M

M

sues manifested themselves as further induration, 
blood vessels involution and fibrous and sclerotic 
changes. The latter were most prominent in the 
former suppurative inflammation sites (sub-group 
2). Rough collagen fibers get partially homoge-
nized and undergo hyaline degeneration. Fibro-
blastic cells and polymorphonuclear leucocytes 
grow in number in a distal direction. Specifically, 
the healing tissue proliferated to the adjacent mus-
cles. Large sclerotic fields with split and dystro-
phic muscle bundles as well as thick intermuscular 
connective septum developed in the muscles. 

Animals in both the sub-groups developed in-
creased edema of myelin nerve fibers associated 
with neurofibrils sponginess, mitochondrial up-
swelling with focal lucent spots in their matrix, 
mitochondrial cristae reduction and decompensa-
tion. Variably sized lacuna- and vacuole-shaped 
buildups emerged between neurofibrils apparently 
as a result of intraneural edema. 

The manifestations described may be treated as 



55

The New Armenian Medical Journal, Vol. 13 (2019), No 3, p. Morozova M.N. et al.49-56

demyeliniation and hydropic dystrophy. Similar 
changes occurred in lemmocytes while ultrastruc-
tural changes in the neucleus were relatively insig-
nificant, pronounced changes developed in the cyto-
plasm. Fine- and large-focal lucent sports including 
in the form of vacuoles were accompanied by mito-
chondrial edema and upswelling, mitochondrial 
cristae reduction and highly pronounced lucency of 
their matrix, endoplasmic reticulum tubules dilata-
tion and emergence of multivesicular formations. 

Naked fibers showed steatosis manifested as 
rounded homogenous inclusions of moderate elec-
tron density (Fig.9). No signs of neurilemma cells 
proliferation. Collagen fiber proliferation as well 
as pronounced perineural and perivascular sclero-
sis were observed along the nerve and in the adja-
cent cellular tissue. 

At day 90 of the experiment in sub-group 1-“m” 
of the experimental set there was noted multiple 
separation of densely located highly osmiophilic 

Figure 10. Perineurium thickening due to fibroblasts 
proliferation and increase in collagen fibers. Set II. 
Sub-group 1. Van Gieson’s stain. Magnification: 160.

Figure 9. Perivascular proliferation of connective tis-
sue. Set I. Sub-group 2. Day 90. Van Gieson’s stain. 
Magnification: 200.

myelin fibers accompanied by formation of round 
islets with fragmented and partially homogenized 
fibers contained in the center. 

By day 90 in the second set of the experiment 
animals in sub-group 1-“c” developed compensa-
tory and regenerative changes along with the above 
described dystrophic and destructive ones in fibers. 
Signs of remyelination evidenced by the emergence 
of newly-formed myelin sheath were observed. 

In sub-group 1-“m” by day 90 the animals mani-
fested morphological changes evidencing the pres-
ence of chronic tissue hypoxia (though less pro-
nounced as compared to set 1 animals). Fibrosis of 
various intensity was found in epi-, peri- and endo-
neurium in next to all cases as manifested in prolif-
eration of reticular and collagen fibers (Fig.10).

In sub-group 2 by day 90 the use of Milgamma® 
resulted in substantial decrease of hydropic dystro-
phy manifestations on the background of insignifi-
cant changes in the lemmocytes nuclei, fine-focal 
changes in the cytoplasm were few. Along with 
dystrophic and destructive changes there were re-
gions of newly-formed myelin sheath (remyelin-
ation) in a number of fibers. 

In sub-group 2-“c” (under treatment with Co-
carnit) by day 90 manifestations of the axial cylin-
der sclerosing in myelin nerve fibers were ob-
served. Endo- and perineurium thickening oc-
curred as well. 

Thus, comparative study of microstructural as-
pects of the inferior alveolar nerve inflammation 
and regeneration in the context of early post-sur-
gery administration of nonsteroidal anti-inflamma-
tory drugs and neuroactive agents has proven their 
efficacy. It has also been found out that the use of 
Cocarnit is most effective for regeneration of all 
types of fiber while Milgamma manifests pro-
nounced positive effect on regeneration of trau-
matic thin myelin and naked fibers. 

Conclusions: 1. It is prudent and advantageous 
to administer Cocarnit to reduce consequences of a 
fine-needle traumatic injury with further injection 
of Ultracainini forte solution (Articaine + vaso-
constrictor) into the neurovascular bundle, inter-
ventions made for severe dystrophic and cicatrical 
changes treatment and prevention. 

2. In the experimental set of animals exposed to 
short-term compression of the neurovascular bun-
dle in treatment and prevention of severe dystro-
phic and cicatrical changes Milgamma showed the 
best effect. 
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