
*Corresponding author email:   dbobamuratova@mail.ru Symbiosis Group

Journal of Dentistry, Oral Disorders & Therapy Open Access

Symbiosis www.symbiosisonline.org 
www.symbiosisonlinepublishing.com

Complex Rehabilitation of Patients with Jaw Fractures
Bobamuratova DT1* and Boymuradov SHA2

1PhD Candidate (researcher), Department of Dentistry, Tashkent Medical Academy, Uzbekistan
2Doctor of medical sciences, Department of Otolaryngology and Dentistry, Department of the head of the the 

maxillofacial surgery, Tashkent Medical Academy, Uzbekistan

Review article

Received: July 23, 2018; Accepted: August 08, 2018; Published: August 24, 2018

*Corresponding author: Bobamuratova DT, PhD Candidate (researcher), Department of Dentistry, Tashkent Medical Academy, Uzbekistan, 100109, 
Tel: +99897 7105911; E-mail: dbobamuratova@mail.ru 

Abstract
This review article provides brief information on rehabilitation 

measures that improve the local and general condition of patients 
with jaw fractures.

In the recent year the number of injuries with maxillofacial 
trauma has significantly increased in all countries of the world. Among 
maxillofacial injuries, fractures of the jaws occupy the main place (65-
80%), and most of the patients are young and able-bodied people. 
Despite the continuous improvement of the treatment methods of 
jaw fractures, the periods of immobilization and temporary disability 
are not reduced, and the incidence of inflammatory complications 
remains high, which significantly worsens the outcome of trauma. This 
largely depends on the lack of an effective system of rehabilitation of 
patients and a comprehensive approach to treatment with the use of 
both, pharmacological, psychotherapeutic, and physical rehabilitation 
measures.  Complex treatment and rehabilitation of patients with 
jaw fractures will promote rapid stabilization and reduction of 
posttraumatic manifestations of the disease and, as a result, improve 
physical and mental health and increase the life potential and the level 
of their working capacity.

The object of the review is to study and combine rehabilitation 
activities, that improve the health, working capacity and local status of 
patients with jaw fractures during immobilization and after  removal 
of splints.

Materials: The articles were identified using the computerized 
search engine PubMed, Elsevier,  Cochrane Central, Google scholar, 
Google search, Research Gate, Ebsco Host, dissercat.com, medical-diss.
com, cyberleninka.ru and other possible sites with keywords such as 
maxillofacial trauma, mandibular fracture, jaw fracture intermaxillar 
fixation and rehabilitation, recovery, physiotherapy, psychology, 
nutrition, feeding, diet, care, therapeutic gymnastics and in various 
combinations of these words in Russian and English. And they also took 
into account the relevant bibliographic lists. Randomized controlled 
trials, meta-analyzes, prospective clinical trials were selected based 
on their significance.

Introduction
Rehabilitation is the process and system of medical, 

psychological, pedagogical, socio-economic measures aimed 
at eliminating or possibly more fully compensating for life-
cycle limitations caused by a disorder of health with persistent 

disorders of the body’s functions. Rehabilitation is a part of 
daily care and reduces the consequences of the disease [39]. The 
scientific substantiation of the rehabilitation system for patients 
with injuries of the maxillofacial area is a multidisciplinary 
problem and is an urgent task of modern medicine due to large 
economic losses associated with their high prevalence among 
persons of the most able-bodied age [7,22,32,33,50]. In recent 
years, the world has been growing the tendency to increase 
the chronic disability of patients with facial fractures and their 
rejuvenation. The expressed disadaptation leads in some cases to 
the refusal of professional activity, while maintaining the work 
capacity, the efficiency of their work is reduced, which leads to a 
significant decrease in the quality of life of patients, manifested 
in the limitation of communication and the impossibility of full 
participation in social life [38,60].

Damage to the maxillofacial area is accompanied by expressed 
impairments in the functions of chewing, swallowing, breathing, 
speech, aesthetics of the face. The consequences of diseases 
and injuries require long-term comprehensive rehabilitation 
measures from the side of the maxillofacial surgeon, orthodontist, 
speech therapist, orthopedist, physiotherapist, dentist therapist, 
otorhinolaryngologist, ophthalmologist, neurologist [6,17]. In 
the rehabilitation complex after jaw fractures, such activities as 
timely and effective fastening of fragments, antimicrobial and 
general tonic therapy, physical methods of treatment, nutrition, 
psychological support, exercise therapy and oral hygiene are in 
the forefront [39,58].

Pharmacological Therapy

Pharmacological therapy is of great importance in the complex 
treatment of jaw fractures. Usually, patients with fractures 
are prescribed antibiotics that have the ability to accumulate 
in bone tissue (linkomycin, sodium fusidine, morphocycline, 
vibramycin, oleandomycin). In the first 3-4 days after injury, local 
administration of antibiotics to the area of injury is advisable. 
Along with antibiotics, sulfonamides and preparations of the 
nitrofuran series are prescribed [39]. To restore microcirculation 
prescribe disaggregants, antispasmodics, antihypoxants, and 
anticoagulants. At the second stage (from three to eight days from 
the moment of injury), degenerative-inflammatory phenomena 
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in the fracture region and the proliferative phase of inflammation 
develop. In addition to the previous drugs, CT-thyreocalcitonin 
5IU is administered intramuscularly to stimulate the proliferative 
process. In the third stage (9-14 days after trauma), the synthesis 
of the organic bone matrix is activated. For vigorous synthesis 
of collagen, the intake of vitamin C is continued; intramuscular 
preparations of solutions of iron salts, glutamic acid 1 g 3 times 
a day are prescribed intramuscularly. To optimize mineralization, 
calcium preparations are prescribed per os. In the fourth 
stage (days 15-21), the remodeling of newly formed bone, the 
membrane-reticulated bone is replaced with fine fiber; bone 
callus acquires an organic structure. Prescribed regulators of 
remodeling (CT and calcitriol). At the fifth stage (22-30 days), 
active remodeling of the bone callus and the construction 
of osteons complete. Continue to take vitamin D3, calcium 
preparations and glutamic acid [27]. In addition, the mummies-
assil, apilac are successfully used to improve the healing of the 
bone wound. In order to strengthen the processes of bone tissue 
regeneration, the use of antioxidants (a complex of vitamins, 
alpha-tocopherol, ascorbic acid, etc.) in the trauma of the 
maxillofacial region has been recommended [10,25,26,36]. In the 
treatment of patients with fractures of the mandible, immobilized 
proteolytic enzymes are used. In the opinion of several authors, the 
inclusion in the complex therapy of patients with fracture of the 
mandible of immunopreparations (superlimph, polyoxidonium, 
immunomodulin, T-activin, Immunal, Dimefosfon) facilitated 
faster normalization of the general condition of patients and 
optimization of the wound process [1,6,26,31]. To prevent and 
treat inflammatory processes, intraosseous infusions of a 0.03% 
solution of sodium hypochlorite were included in patients with 
jaw fractures [14]. Important role in the process of regeneration 
of damaged tissues is played by vitamins and minerals. The 
organism is not able to fully compensate for these losses through 
nutrition and its own resources and, therefore, it is necessary 
to saturate organism of damaged with vitamins, proteins and 
mineral salts [42,50,58].

Physiotherapy 

To accelerate bone healing, as well as to normalize the condition 
of local tissues and the entire body for the rehabilitation period, 
patients are recommended to undergo a course of physiotherapy. 
Physiotherapy is one of the methods of treatment, which is based 
on the impact of physical factors (heat, cold, electromagnetic 
waves, vibration, etc.) that have anti-inflammatory, antibacterial, 
and regenerative and immunomodulating effects on the body or 
the damaged area. Currently, in the maxillofacial traumatology, 
various physical factors are widely used, such as galvanization 
[39,54], laser therapy [9,15,19,42,45,51], ultrasound therapy 
[26,40]. To reduce the degree of inflammation, physiotherapeutic 
effects were used - magnetotherapy that reduces edema of 
tissues and magneto-laser radiation on the projection of the 
fracture [10,23,42,54], the electric field of UHF and ultraviolet 
irradiation, electrophoresis of calcium chloride and preparations 
preventing the development of connective tissue - lidase, ronidase 
[12,30,39]. Hypothermia, which reduces ischemia of tissues and 

has analgesic and anti-inflammatory effect. Sollux, microwave 
therapy [16,20,40,41], percutaneous neuroelectrostimulation, 
electrostimulation of masticatory muscles with exponential 
current and diadynamic currents, hydrotherapy of the oral 
cavity, infrared radiation [24,37,39,42,47]. Thermal and cold 
applications in the field of masticatory muscles, pelliotherapy, 
facial, neck, and collar massage [2,13,25,28,48].

Physiotherapy cannot be considered as the main method 
of treatment of jaw fracture; however this method allows to 
significantly accelerating the process of recovery and healing. The 
use of new physico-pharmacological methods allows stimulating 
osteoreparative processes in bone tissue and significantly 
shortening the general terms of rehabilitation of patients.

Nutrition of Patients

Nutrition of patients with a jaw fracture plays a fundamental 
role in the complex of therapeutic and rehabilitation measures, 
affects the clinical outcomes of the disease. A number of authors 
identified a significant nutritional deficiency in the injured with 
trauma to the maxillofacial area and proved the influence of 
nutrition on the indicators of general and local status, quality 
of life, work capacity and recovery [8,32,33,44,49,50,55,56,59]. 
Patients with jaw fractures are subject to malnutrition due 
to post-traumatic stress catabolism, which double the body’s 
nutritional needs [19,58]. The response is affected by starvation, 
which is observed after the immobilization of the jaws. Blocking 
the chewing function of the jaw, the painfulness of the feeding 
procedure due to the localization of trauma in 1-2 weeks and 
other factors is the cause of alimentary fasting; the consequence 
is the development of a number of catabolic changes. Correction 
of protein, fat, carbohydrate metabolism and other indicators of 
metabolic processes in human bone fractures is relevant, since 
restoration of bone integrity is directly related to these parameters 
[50,52,53]. Patients with fractures of the jaws are not able to 
take regular food due to malfunction of the chewing, sometimes 
swallowing. A patient with a jaw fracture should be assigned a 
physiologically complete diet. Full balanced nutrition guarantees, 
other things being equal, a sufficient protective response of the 
body. Providing a comprehensive influence on the metabolism 
and general condition of the body, plays a decisive role in the 
complex of therapeutic rehabilitation measures. Therapeutic diet 
should be based on the nature and degree of metabolic disorders 
of the patient, the food should be mechanically and chemically 
sparing. Particular attention should be paid to calorie content, 
protein content, as well as carbohydrates, fats, vitamins, minerals 
[27,32,33].

In the first phase of the wound process with the predominance 
of inflammation, acidosis in the wound, development of enzymatic 
processes in the wound, autolysis, rejection of necrotic tissues, 
nutrition should increase the body’s strength and on the other 
hand reduce acidosis. In this case, an anti-inflammatory-alkaline 
diet with reducing of carbohydrates and salt is prescribed. In 
the second phase of the wound process, with predominance of 
tissue regeneration processes and in the absence of infectious 
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complications, an acidotic-oxidizing diet is prescribed. An 
alkaline action is in the diet of vegetables, fruits, a highly oxidizing 
action of proteins (meat, fish, herring, cheese, cottage cheese), 
as well as bread, cereals, cocoa. By changing the composition of 
foods in diets, a change in acid-base balance and inter-exchange 
metabolism is achieved. Changing the direction of interchanges 
exchanges, thereby affecting the utilization of food products, and 
therefore, on the organs that produce products of disintegration 
and cleavage [19].

The need of the injured organism in the energy components 
of nutrition exceeds the value of the basic metabolism of a healthy 
person, approximately 30-40 kcal per 1 kg of weight (normal for 
healthy people 25-35 kcal / kg) [19,58]. In the overwhelming 
majority of cases, additional energy is required to cover additional 
energy costs arising from the feverish condition, forced muscle 
tension (for example, stretching in case of bone fractures), 
gymnastics, hydroprocedures, etc.. Thus, the calorie content of 
therapeutic rations exceeds 3000 kcal. The need for protein in the 
diet does not decrease from 1.0 to 1.5 g / kg, as the protein plays 
an important role in the healing of bones and wounds, which is 
the main prognostic factor of maxillofacial surgery [19,53].

For patients with maxillofacial trauma, there are 3 diets 
(tables), which are the same in chemical composition and differ 
in consistency.

The first jaw (tube) diet is differs with the cream consistency 
of food. Assign for the entire treatment period, when splints with 
hook loops are applied and intermaxillary fastening by rubber 
rings is performed. These patients lost the function of chewing 
and function of swallowing is bad. The daily energy value of the 
first jaw table is 3000-4000 calories.

The second jaw diet is characterized by the food of a 
consistency of thick sour cream. It is indicated to patients who 
have impaired chewing function, but the function of swallowing 
is preserved. Assign it at a certain stage of treatment, when it can 
be removed intermaxillary fixation, or after osteosynthesis of 
fragments. After the consolidation of the fragments, the patient is 
assigned a common table (No. 15).

Parenteral nutrition is prescribed to patients who are in 
an unconscious state for a long period of time, and also as an 
addition to the enteral. Nutrients can be injected intravenously, 
subcutaneously, intramuscularly, the intravenous method is often 
used, the technique of which differs little from intravenous drip 
administration of medicinal substances. Proteins are input into 
the body in the form of ready mixtures of polypeptides and amino 
acids (aminopeptide, hydrolyzate of casein TSOLIPK, hydrolysin 
L-103, aminocrovin), fats - in the form of ready fatty emulsions 
(intralipid etc.), carbohydrates - in the form of hypertonic solutions 
of glucose, fructose or their mixture, sorbitol. A special feature of 
the nutrition program is the balance between macronutrients: 
proteins (15-20%), fats (40-45%) and carbohydrates (40-55%), 
which determines better digestibility and fewer complications. 
In addition, vitamins (C, B, A, K), minerals - salts of sodium, 
potassium, calcium are input. Protein hydrolysates and fatty 

emulsions can be administered intravenously at a rate of 30-40 
drops per minute, solutions of glucose and salts [27,39].

Enteral nutrition is a kind of artificial nutrition in which 
nutrients (mixtures) are introduced through a probe into the 
stomach or small intestine if adequate nutrition through the 
mouth is impossible. Auxiliary nutrition or nutritional support 
- an additional oral intake of the enteral mixture to meet the 
physiological needs of the patient with fractures of the jaws 
when unwillingness or inability to eat in the required amount 
[32,33,49].

With proper nutrition, the stimulation of the wound process 
associated with the general health-improving effect on the body 
as a whole was noted. A dramatic improvement in the health 
state, blood formulas, a reduction in the length of the hospital 
stay, and economic efficiency has been proven [32,49,50,59,61].

Special Care

Special care is the oral cavity care. Hygienic measures include 
special treatment of the patient’s mouth by a doctor during 
bandaging and mouth cleansing by the patient himself. The state 
of the oral cavity significantly affects to the healing process of 
lower jaw fractures [7,27].

 From the methods of treatment of lower jaw fractures the 
immobilization of the lower jaw is most widely used with the 
help of tooth-splints and intermaxillary rubber traction [21,50]. 
The structural components of splints, ligatures for fixation, 
rubber rings are the retention points where food remains are 
retained. This worsens the condition of oral hygiene and creates 
favorable conditions for the development of inflammatory 
phenomena in the area of damage, both at the time of fixing 
the tires, and during the entire time they are found in the oral 
cavity, inevitable trauma of the marginal part of the periodontal 
complex occurs. Significant deterioration of the hygienic state of 
the oral cavity in combination with the traumatic effect of fixation 
structures leads to the development of pathology in the marginal 
periodontal region, or aggravates the already existing one. In the 
literature there are reports that chronic odontogenic and dental 
pathological foci, infections in the oral cavity contribute to the 
development of inflammatory complications, are a source of 
infection of the fracture line and wounds located in the fracture 
region in patients with fractures of the mandible [16,21].

The formation of the right cleaning skills makes it possible 
to increase the hygiene efficiency, but however, according to the 
received data, the dental plaque remains on the oral surface due 
to the impossibility of cleaning the teeth due to the jaws fastening. 
Hygienic treatment of the oral cavity with solutions for rinsing 
does not lead to elimination of the negative situation, but only 
slightly reduces its activity. The use of rinsing and antiseptics for 
this purpose significantly improves oral hygiene [7,22].

 Medical treatment of the oral cavity consists in thorough 
cleaning of splints and teeth from food residues by means 
of irrigation and lavement of the oral cavity with antiseptic 
solutions. After lavement, the tires are cleaned of food residues 
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stuck between the splint, teeth, gum, ligatures and rubber rings. 
During bandaging, it is necessary to control the position of the 
splint, the hooks, and the state of the wire ligatures. If there are 
pressure ulcers from the hooks on the mucous membrane of 
the lips, gums or cheeks, they must be bent to the appropriate 
position. Weakened ligatures are twisted and bent to the teeth 
[27]. Even if the patient is unconscious, he needs at least 2 times 
a day to wipe his teeth and mucous membrane of the mouth. For 
this purpose, different antiseptics are used - a solution of furacilin, 
ethacridine, potassium permanganate, triclosan, octenisept, 
miramistin chlorhexidine, 3% hydrogen peroxide solution, and so 
on. Since during the tiring process, the process of self-cleaning of 
the mouth is disrupted, lavage of the oral cavity should be carried 
out at least 8-10 times a day [39].

In studies, it was observed that inflammatory phenomena in 
the marginal periodontium arose in all patients with fractures of 
the mandible with splinting, within the dentition, and in many 
there was a progression of inflammatory-destructive processes in 
the periodontium. In 89.1% of cases, these periodontal changes 
were persistent and persisted with a slight positive dynamics for 
6 months [22].

The use of antiseptics and liniments during immobilization 
and after the removal of their splints helps to eliminate the 
inflammatory foci and restore the structural and functional 
properties of the elements of the periodontal complex, which 
worsened the condition after the effect of wearing splints [7,23].

Training of patients

Training of patients is an integral component of almost all 
complex rehabilitation programs. The learning process is aimed 
at providing the patient and his family members with information 
about the disease and treatment methods; it promotes the active 
participation of the patient in the treatment process, forming 
self-management skills and adherence to therapy. This helps 
the patient and his family better cope with the disease [4]. The 
educational process within the framework of an integrated 
rehabilitation program promotes the introduction of adaptive 
skills into everyday activities, acquired in the process of 
rehabilitation, provides a long-term commitment to physical 
training and a healthy lifestyle.

Training is usually conducted in small groups or individually 
[39]. The level of patient awareness is assessed before the 
beginning of the classes, on the basis of which, the necessary 
volume of the educational program is formed, which is 
corrected in the process of education. Discussion of medical 
recommendations also serves as an important component of the 
rehabilitation program. Usually, such topics are recommended 
for study: anatomy and physiology of the maxillofacial region, 
gymnastics - the basic principles of physical training, oral 
hygiene and care, self-control and self-management of symptoms, 
nutrition during immobilization, the role of proper nutrition, 
psychosocial problems, ethical problems and prospects [4,46].

Training should be included in almost all comprehensive 

rehabilitation programs, so only in some studies did the study 
of the effectiveness of educating, the positive impact on overall 
health status and the reduction of the use of health resources 
[4,38].

Psychological Status

Patients with a trauma of maxillofacial area in the majority 
physically high-grade people, at the same time it is seriously 
suffering people from consciousness of the disfigurement. They 
naturally become irritable, touchy, usually depressed, inhibited, 
apathetic, sleepy and a dynamic. Various medical, personal, social 
and psychological factors influence the adaptation process, and 
it is often difficult to predict the course of adaptation in many 
cases [19,50]. In this condition, severe asthenic, strong-willed, 
anxious, frustration, psychopathic symptoms (in the form of 
conflict, malignancy, quick temper, roughness to relatives), 
phobic experiences (fear of the outcome of surgical intervention 
and persistent changes in appearance) are noted in patients with 
injuries of the maxillofacial area, fear of eating, fear of unpleasant 
sensations in the stomach from eating), as well as depression, 
various obsessions associated with eating behavior [43,57].

Feelings of accusation for trauma are realized in placing 
responsibility for the incident by the patients either on himself 
or on other people. Investigating patients with facial trauma and 
linking their psychological state to the circumstances in which 
these injuries were obtained, Islam S, et al. (2012) concluded 
that self-incriminating patients are more prone to anxious and 
depressive manifestations. This is especially true for those who 
suffered as a result of illegal actions. In addition, injured persons 
of unlawful acts often have fear of re-attack, in some cases not 
unreasonable [18]. In patients with chronic alcohol intoxication, 
the level of reactive anxiety was lower than in other patients. A 
high probability of having a syndrome of autonomic dysfunction 
was noted in 62.2% of patients with jaw injury [29].

In this case, it is important that plastic surgery doctors 
understand that the ultimate goal of their work, improving the 
patient’s quality of life, is determined not only by their surgical 
skills, but also by a number of social and psychological factors. 
A closer attention of doctors to the interpersonal behavior 
of patients can help in the early detection of patients with 
maxillofacial trauma, who may experience long-term social 
problems associated with changing the appearance of the face. 
The most important step that plastic surgeons can do for their 
patients to reach the highest level of psychosocial rehabilitation 
is to develop a consistent and trustworthy relationship with 
a mental health professional with whom they can confidently 
and enthusiastically send their patients. Participation of a 
psychologist can be useful at all stages of treatment. In the acute 
period of trauma, as a rule, work with relatives of the injured is 
necessary, after stabilization of the somatic state, work with him 
becomes actual [43,57].

Most often, special training sessions or support groups 
are used that focus on recommendations regarding tactics of 
communication and behavior in stressful situations. Educational 
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activities can also improve communication skills. It is advisable to 
participate in support groups for family members of the patient 
or friends [19]. An informal discussion of the most important 
symptoms of the disease and common problems can provide 
emotional support to patients and their families. A sense of self-
efficacy is extremely important for patients, which includes, 
first of all, the expansion of physical abilities, which is achieved 
through regular training [4].

Therapeutic Gymnastics

Forced restriction of motor activity, prolonged immobilization 
of the jaws, and the possibility of scarring of soft tissue damaged 
during fracture can lead to such serious complications as 
contracture of the mandible, ankylosis of the temporomandibular 
joint, etc. The degree of severity of these disorders depends on 
the localization of the fracture: in fractures of the condylar 
process, degenerative changes in both joints are observed more 
often than with extraarticular fractures. Initially, these disorders 
have the nature of functional insufficiency, which in 2-7 years can 
develop into degenerative changes. Unilateral arthrosis develops 
on the side of damage after single fractures and bilateral - after 
double and multiple. In addition, all patients with fractures of the 
lower jaw show marked changes in the masticatory muscles. The 
ultimate goal of treating jaw fractures is not only to restore the 
continuity and anatomical shape of the damaged bones, but also 
to complete the normalization of chewing functions [48,54].

The use of therapeutic physical exercises influences to 
the improvement of the general condition of the patient, the 
prevention of complications associated with the hypodynamia and 
immobilization of the temporomandibular joint, the acceleration 
of bone fragments consolidation, the faster restoration of these 
jaws’ the function and the reduction of the patient’s incapacity 
for work, as this is an important element of complex treatment 
and rehabilitation. The fulfillment of these tasks depends to a 
large extent on how timely the functional treatment is started and 
whether it is performed correctly [34].

As a rule, for the first 3-4 days, patients with fractures of 
the jaws are recommended to have a partial bed rest (ward), 
and in the future - a free motor activity regime. The first days of 
treatment in a polyclinic involving a patient develop a program 
of functional rehabilitation. After its understanding, the patient 
is engaged in physiotherapy exercises at home, visiting the clinic 
once a week to determine the effectiveness of classes and making 
adjustments to the program. 3-4 days after immobilization, doctor 
can prescribe therapeutic gymnastics according to the method of 
the first period of training. The general severe condition of the 
patient, fever, fainting or the presence of an acute inflammatory 
process in the fracture or the risk of bleeding are considered 
temporary contraindications to the use of exercise therapy [39].

The method of therapeutic gymnastics for fractures of the jaw 
depends on the periods of bone healing, acting in traumatology, 
features of immobilization (one or two-jaw splinting, 
osteosynthesis) and the clinical condition of the patient. For 
each gymnastics session, general strengthening (general tonic), 

and special exercises should be included in such sequence and 
dosage to ensure a general effect on the body and to improve local 
processes in damaged tissues. The character of general tonic and 
breathing exercises depends on the regimen of movements and 
the functional state of the respiratory and circulatory organs of 
the patient. The basic requirement for the methods of therapeutic 
gymnastics exercises in fractures of the jaws is the need for strict 
control of the immobilization conditions until the moment of 
primary callus formation (the first period of exercise therapy 
administration). Just a violation of the conditions for reliable 
fixation of bone debris is the cause of various complications and 
an increase in the duration of treatment. Avoiding complications, 
creating the most favorable conditions for synostosis of fractures 
can only be with the correct use of rest (immobilization) and 
functional exercise (TE).

 The use of special exercises for mimic and masticatory 
muscles depends on the method of immobilization. Contributing 
the recovery of the coordinated work of the muscles involved in 
swallowing, chewing and speech is the primary goal of the first 
period gymnastics [35].

In the case of a double-maxillary splint, exercises for 
masticatory muscles are not used because of the inability to 
open the mouth and the risk of displacement of bone fragments 
of the immobilized jaw. Doctor can send impulses to reduce the 
actual masticatory muscles with closed teeth at a slow pace (1-2 
seconds interval), without much effort.

In due to the increase in the tone of the masticatory muscles 
on the side of the fracture and its strengthening under the 
influence of immobilization, it must be in every possible way help 
to relax the facial muscles. For this purpose, exercises in the form 
of stroking, rubbing and kneading for facial muscles, as well as 
muscles of the tongue and neck are widely used, which promote 
the improvement of blood supply and lymph flow in the fracture 
region. If there are no acute inflammatory phenomena in the 
damaged research area, then on the 7-8th day, it can be begin to 
massage the face and neck. It should be noted that in muscles, 
ligaments, there are own receptors that react to contraction: 
their excitability increases, blood circulation in muscle fibers 
activates, which significantly affects the functional state of the 
neuromuscular system, pain is quickly arrested and muscles 
tightens [39,48].

In the studies of Abdullah A, [3], the results of myotonometry 
testified that the functional activity of the masticatory muscles 
is recovered more quickly when the exercises of therapeutic 
physical training are included in the treatment of fractures of the 
mandible [3].

With single-jawed splinting or osteosynthesis without 
intermaxillary fixation, patients already on the 2nd-3rd day are 
allowed careful movements of the lower jaw in various directions, 
widely use exercises for mimic muscles, muscles of the tongue 
and neck, which contribute to improving local blood supply and 
tone reduction the same musculature 10-15 min.
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In the late postoperative period (7-10th day) the procedure 
of TE also consists of general strengthening exercises, mainly 
respiratory exercises, affecting the muscles of the shoulder 
belt, masticatory and facial muscles, in order to restore their 
symmetry and coordination of lower jaw movements. Exercises 
for masticatory muscles are performed by patients not only to 
open their mouths, but also to recover lateral movements of the 
jaw, movement in forward. The time of TE procedure increases to 
20 min. These exercises necessarily include exercises to increase 
the mobility of the temporomandibular joint in all directions, 
gradually increasing the amplitude of motion [35].

Functional load for the temporomandibular joint is 
strengthened by prescribing individual tasks, which consist of 
several special exercises performed by the patient independently 
7-10 times during the day. Mechanotherapy and passive 
movements of the lower jaw should not be prescribed together 
with double-jawed splinting, as this can lead to the formation of 
a false joint.

After the completion of immobilization (i.e., by the time of 
formation of the full bone tissue), proceeds to the third stage of 
treatment of fractures. This is the final stage of recovery treatment, 
providing for a full medical rehabilitation of the patient and 
returning him to work. A wide selection of special exercises for 
masticatory muscles (active, active-passive and with resistance, 
the use of mechanotherapy), performed with a maximum 
amplitude of movements (even in presence of moderately severe 
pain), allows eliminating the existing limitations in the function 
of the temporal-mandibular joint.

Functional load should also be carried out with great care and 
be supported by the prescribing of a corresponding diet.General 
strengthening and breathing exercises are prescribed in a dosage 
that provides an increase in the activity of the cardiorespiratory 
system, relevant to the functional capabilities of the patient’s 
body. In presence of regular motor activity, patients’ somatic 
status changes: improves microcirculation, the state of the 
cardiovascular, respiratory, digestive systems. The method of 
therapeutic gymnastics exercises provides for individual selection 
of general tonic, respiratory and special exercises in presence of 
the motor regime, adequate to the patient’s condition [19,35]. 
It is recommended to alternate general strengthening exercises 
with special exercises in the ratio 2:3.

 The therapeutic exercises include breathing and general 
tonic exercises for all muscle groups in quantity, which does not 
cause the pulse to accelerate by more than 20-30% compared 
to the state of rest. Already on the 4th-5th day, most patients go 
from bed rest to open ward regimen. In the initial stage, general 
strengthening exercises with gymnastic sticks, dumbbells, 
exercise and then gradually add jumping rope, lunges, push-
ups, squats, twists, hoops, morning jogs etc. While performing 
gymnastic exercises, patients can feel fatigue at the beginning, 
then, under the influence of regular physical exertion, ease of 
movement, strength, high spirits, improvement of endurance 
and motor activity are experienced [38,39]. Regular physical 

exertion in a gentler mode and with the control of a diet, in 
patients improves both physical states and psychopathological 
manifestations of the disease. Due to physical exertion, most 
patients with trauma in the maxillofacial region may experience 
an emotional lift, also an increase in self-esteem, which is the 
effectiveness performed of the therapeutic and rehabilitation 
measures, determined by the dynamics and improvement of the 
physical and mental state of the patients [38].

Thus, therapeutic gymnastics improves the general condition 
of the patient, stimulates reparative processes in damaged 
bones and soft tissues, prevents complications associated with 
immobilization (osteomyelitis, false joint, contracture) and 
increases the functional efficiency of operations or orthopedic 
treatment [4,19,34,35,38,39].

Conclusion
Rehabilitation measures improve physical activity and 

functional status, improve general health status, reduce the 
severity of local symptoms of the underlying disease, and, 
possibly, have a positive effect on the progression of the disease. 
Timely treatment and constant care will help to survive this 
unpleasant episode without significant losses.
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