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ABSTRACT  

The inflammatory processes such as purulency of bone wound, abscesses and phlegmons are the most common 

complications of mandibular fractures. The posttraumatic osteomyelitis accounts for up to 30 % among the 

inflammatory complications of jaw injuries. The applicability of photodynamic therapy for the treatment of 

posttraumatic osteomyelitis and buccal abscess was considered in this case. The effectiveness of such a 

technique is shown. 
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The posttraumatic osteomyelitis accounts for 

up to 30 % among the inflammatory 

complications of jaw injuries [1]. It is known 

with high degree of accuracy that 

posttraumatic osteomyelitis occurs under the 

influence of the wound process of 

opportunistic and pathogenic microflora 

located in odontogenic site of infection [2]. 

It is also understood that oxidative radical 

processes in tandem with immune deficiency 

are directly involved in the occurrence of 

most of the complications that occur in 

traumatic bone injuries [3]. At the same time 

the modifications of lipid peroxidation are 

considered as one of the universal 

mechanisms of the specifically pathogenesis 

purulent processes [4]. Also, to this day there 

is no consensus about the remedy for 

etiotropic microorganisms of chronic 

posttraumatic osteomyelitis. Only a large 

heterogeneity of approaches to the selection 

of antiseptic agents and antibiotics has been 

established [5]. Moreover, the wide and 

often irrational its use has led to decrease in 

their effectiveness in the prevention of 

purulent complications in trauma. Therefore, 
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recently attention has been paid to new 

approaches of probable pathogens of 

posttraumatic osteomyelitis elimination by 

using antibacterial therapeutic measures with 

the HELBO system (HELBO Photodynamic 

System) [6]. The following clinical case is 

well illustrated all of the above. 

 

CASE DESCRIPTION 

Patient G., 49 years old, sought medical 

attention on the 11th day after the injury with 

complaints of pain, swelling and skin 

redness on the left side of the mandible 

(case-record No. E14087 from 2017), bad 

breath, mobility of jaw fragments, the 

inability to eat hard food. During the 

examination: the face is asymmetric due to 

soft-tissue swelling in the region of the left 

mandible angle, the skin above the swelling 

is tense, reddened, unplicated. The 

fluctuation symptom is positive. The 

opening of mouth was complicated up 1.5 

cm. The oral mucosa is whity-pink, weeping. 

The fractures line locates in the area of the 

left mandible angle with a disruption of bone 

fragments to 1.0 cm. The breaking of the 

oral mucosa and its limited hyperemia, the 

grayish ends of fragments with necrotized 

fibrin, purulent exudation along a fracture 

line are defined. The symptom of indirect 

load is positive on the left side of the 

mandible. The posttraumatic occlusion, the 

secondary partial adentia. 

The laboratory parameters: sIgA – 0.3 g/l; 

IL-1β - 386 pg/ml; TNF-α – 244 pg/ml; IL-

4- 41 pg/ml; malonyldialdehyde – 6.1 

mmol/l; lipid peroxidation – 7.1 CU; 

superoxide dismutase – 7.2 IU/mg Hb; 

catalase – 408 IU/mg Hb. 

The bacterial inoculation: Str. intermedius, 

Str.salivarius, Staphylococcus aureus, 

Peptostreptococcus, Enterococcus faecalis. 

The patient was hospitalized in the 

maxillofacial department urgently with a 

diagnosis of mandibular fracture in the left 

angle, complicated by post-traumatic 

osteomyelitis and buccal abscess. 

On the day of hospitalization, the 

photodynamic Helbo-therapy was performed 

according to an open method: 

photosynthetase was injected along the 

fracture line on the lingual and vestibular 

surfaces through a blunt cannula and treated 

with a laser by applying sterile single-use 

light guide (Fig. 1). 

 

 

Fig. 1. The open method of Helbo-therapy along the mandible fracture line by applying sterile 

single-use light guide 

 

The action time of photosensitizer and laser 

exposure were determined by a Helbo 

chronometer. The stain was applied for 3 

minutes, after which the photosynthetase 
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residue was washed out with isotonic sodium 

chloride solution for unimpeded laser 

activation. Irradiated for 3 minutes. The 

course of therapy consisted of 3 procedures 

performed the day before and the day after 

splinting. The reposition of mandibular 

fragments and their fixation with double - 

jaw  Tigerstedt splints were carried out (it 

was decided to reject of the 

orthopantomography (OPG) before splinting 

for reduce the X-ray load, in favor of a 

control image after fragments fixing, which 

would also provide data to assess the quality 

of reposition). Taking into consideration the 

absence of molars and premolars, it was 

considered the necessary further fix the 

fragments with a mini-plate after the 

elimination of purulent inflammation, using 

splints only as a temporary (in the following 

additional) method of fixation. 

On the OPG: the fractures line locates in the 

area of the left mandible angle with a 

significant displacement of bone fragments 

(D = 2.0 сm). The fragments configuration is 

complex, comminuted, a focus of bone tissue 

destruction (1.5 cm in diameter) formed on 

the mandibular lower edge on a large 

fragment. The bone pattern of the fragments 

is shaggy, blurred, indistinct (Fig. 2). 

 

Fig. 2. The OPG of Patient G., 49 years old, with mandibular fracture in the area of the left angle 

complicated by posttraumatic osteomyelitis and buccal abscess on the 11th day after injury, at 

once after reposition of mandibular fragments and their fixation with Tigerstedt splints. It was 

determined unliquidated displacement of fragments (D = 2.0 cm). The fragments configuration is 

complex, comminuted, a focus of bone tissue destruction (1.5 cm in diameter) formed on the 

mandibular lower edge on a large fragment (indicated by an arrow) 

 

The course of Helbo-therapy was carried out 

in the future one procedure daily for 6 days. 

This tactic allowed to achieve the 

elimination of active inflammation (swelling, 

redness, purulent exudation). The wound in 

the oral cavity in the area of mandibular 

fracture was covered with granulations. 

On the 7th day the laboratory parameters 

showed a tendency to normalization, and this 

is evidenced by the end of the active 

inflammatory process: sIgA – 1.4 g/l; IL-1β - 

116 pg/ml; TNF-α – 104 pg/ml; IL-4 – 87 

pg/ml; malonyldialdehyde – 3.5 mmol/l; 

lipid peroxidation – 4.4 CU; superoxide 
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dismutase – 15.5 IU/mg Hb; catalase – 500 

IU/mg Hb. 

The pathogenic microorganisms were not 

detected in the bacterial inoculation. 

Therefore, on the 7th day Champy's intraoral 

osteosynthesis was performed with 

mandibular fracture fixation by standard 

mini-plate in the left angle. One small 

sequestr (0.7x0.4 cm) was removed 

intraoperatively, which, however, in order 

not to wash out reposition. The healing of 

mandibular fracture occurred in 

physiological terms; the splints were 

removed for 30 days. 

On the control OPG before removing the 

splints, the fracture line is visualized as a 

clear thin line. The qualitative reposition of 

fragments (primary displacement of 

fragments is eliminated), destructive marks 

along the fracture line on both bone 

fragments are absent. The cavity in place of 

the removed sequestr on a large fragment is 

filled with loose young bone (Fig. 3).

 

 

 

Fig. 3. The OPG of Patient G., 49 years old, with mandibular fracture in the area of the left angle 

complicated by posttraumatic osteomyelitis and buccal abscess on the 30th day after the start of 

treatment before removing the splints. The primary displacement of the fragments is eliminated. 

The cavity in place of the removed sequestr on a large fragment is filled with loose young bone 

(indicated by an arrow) 

 

The absence of inflammation in the area of 

the mandibular fracture and nearby tissues, 

the mobility of fragments immediately after 

removal of the splints and the compliance of 

laboratory parameters with normal values 

effectiveness of treatment was evidenced: 

sIgA – 1.4 g/l; IL-1β – 26 pg/ml; TNF-α – 

58 pg/ml; IL-4 - 86 pg/ml; 

malonyldialdehyde – 2.0 mmol/l; lipid 

peroxidation – 3.1 CU; superoxide dismutase 

- 14.4 IU/mg Hb; catalase – 626 IU/mg Hb. 

 

DISCUSSIONS  

Thus, the use of photodynamic therapy for 

the treatment of post-traumatic osteomyelitis 

and abscess contributes to growth the of 

antioxidant potential. 

The results suggest that the intensification of 

enzymatic antioxidant protection and 

reduction of lipid radical oxidation activity is 

achieved due to the positive effect on these 

processes of photodynamic Helbo-therapy. 
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The decrease in the amount of 

lipoperoxidation products 

(malonyldialdehyde and lipid peroxidation), 

increased production of antioxidant enzymes 

(superoxide dismutase and catalase) are a 

rapid regression of the main clinical signs of 

the disease and potentiation of osteogenesis 

in patients with mandibular fracture 

complicated by posttraumatic osteomyelitis 

and buccal abscess. 

 

CONCLUSIONS 

Therefore, in the treatment of inflammatory 

complications of mandibular fractures, even 

such serious ones as posttraumatic 

osteomyelitis and abscess, the use of the 

photodynamic Helbo-therapy allows for the 

elimination of the inflammation symptoms 

and to carry out the subsequent fixation of 

bone fragments as early as possible. 
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