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Introduction 

Hyperbaric oxygen therapy (HBO) plays a well accepted role in the therapeutic armamentarium used in 

maxillofacial surgery for various indications (Table 1). While the use of HBO is well established for treatment of 

osteoradionecrosis and irradiated tissue with proven benefits in retrospective and prospective randomized trials 17, 

it' s role in Osteomyelitis therapy however is to date still insufficiently documented and therefore somewhat 

controversial. The medical and dental literature to date consists merely of retrospective analysis on small and 

inhomogeneous patient groups or case reports, lacking clear conclusions8 12. The purpose of this study is to evaluate 

the role of HBO-therapy in our patient data with mandibular Osteomyelitis that were treated in the past 12 years in 

our department. 

Table 1 (modified after Haers PE, Grätz KW, Schenk B, Sailer HF ') 

Indications of HBO in Oral- and Maxillofacial Surgery 

Wound healing problems Critical grafts Osteoradionecrosis 

Irradiated tissue Osteomyelitis 

primary chronic Osteomyelitis (refractory) secondary chronic 

Osteomyelitis Cervicofacial Actinomycosis ______________________  
r 

Materials and Methods 

Records from patients with Osteomyelitis treated with adjunctive HBO-therapy were reviewed from 1988- 2000. 

Less than 20 HBO sessions were not considered of therapeutic value, hence these patients were excluded from the 

study. Further only patients with acute Osteomyelitis (AO) and secondary chronic Osteomyelitis (SCO) were 

included. Due to the very controversial results of HBO and other therapeutic modalities in primary chronic 

Osteomyelitis (PCO), these patients were excluded from the study. 43 patients met these criteria and showed 

sufficient documentation. A control group with an equal number of patients (43) with AO and SCO, treated in the 

same time period without adjunctive HBO-therapy, was randomly picked. The 86 cases consisted of 60 male and 26 

female patients with a mean age of 45.6 years (ränge 6-89 years), the mean follow up time was 1.62 years (ränge 

0.25 - 9 years). Both groups demon- strated homogenous demographic features with exception of their medical 

history. In the group with HBO-therapy there were significantly more patients with a history of alcoholism and 

cigarette-smoking (18 respectively 25 patients) compared to the group without HBO-therapy (12 respectively 18 

patients). Treatment modalities were reviewed regarding surgery and HBO-therapy. Surgical procedures were di- 

vided into two groups, procedures involving major bone debridement (e.g. decortication, resection or extensive 

local revision) and minor procedures (incision and drainage and removal of the dental focus). HB02 was applied 

daily (5 days a week) in a multiplace Chamber at a pressure of 2 ATA. Oxygen was applied via head tent for 90 

minutes with an air break of 5 minutes in the middle of the session. The par- tial pressure of oxygen in the head tent 

was measured 10 minutes after the beginning of oxygen inhalation and 10 minutes after the air brake. Fi02 ranged 

from 91 to 98% with an average of 95%.  
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The outcome of therapy was evaluated regarding the symptoms at the end of the follow-up period. Patients with 

hypoesthesia were considered as free of symptoms if they underwent a major surgical proce- dure causing possible 

nerve damage. Outcome with preoperative, postoperative and combined (at least 10 sessions HBO pre- and 

postoperative) HBO-Therapy was analyzed. Medium-term antibiotic treatment (usually Clindamycin 3x300mg/d 

p.o. or cefuroxin 2x500mg/d p.o at leastl4 days) was administered in all 86 cases and therefore considered a 

relatively constant parameter. 

> 

Results 

43 patients received 25.4 HBO sessions in average (ränge 20-52). 7 patients received preoperative, 28 postoperative 

and 8 pre- and postoperative HBO-therapy. Of the patients treated without adjuvant HBO- therapy 36 (84%) 

underwent surgical procedures involving gross bone debridement, while only 28 patients receiving HBO-therapy 

(65%) needed such surgery, whereas in the HBO group 12 patients (28%) received minor surgical procedures 

compared with 5 (14%) in the group without HBO-therapy. The mean number of major surgical procedures in the 

HBO group was 1.36 (ränge 1-4) compared to 1.17 (ränge 1- 3) in the group without HBO-therapy (Figure 1). 

28 patients (65%) with HBO-therapy and 31 (72%) without HBO were completely free of symptoms at the end of 

the follow up period. 10 patients (23%) with, and 8 patients (19%) without HBO therapy had minor residual 

symptoms, only in 5 (12%), respectively 4 patients (9%) the symptoms remained un- changed. None of the patients 

experienced a worsening of symptoms. 

4 patients (57%) with preoperative HBO (mean 28.3 sessions; ränge 20-39), 19 patients (68%) with postoperative 

(mean 25.1 sessions, ränge 19-52) and 5 patients (62.5%) with combined HBO therapy (mean 11 sessions 

preoperative, ränge 11-15; mean 14.8 sessions postoperative, ränge 10-30) were considered free of symptoms at the 

end of the follow-up period. In 3 patients (43%) with preoperative HBO, 4 patients (14%) with postoperative HBO 

and 3 patients (37.5%) with combined HBO treatment a significant reduction of symptoms was observed. In 5 

patients (18%) with postoperative HBO no change of symptoms was observed. 

Surgical Procedures 

□ with HBO ■ without HBO 
m 

28

 

mr 
major surgery

 
Figure 1 

major surgery: decortication, (partial) resection, extensive local debridement minor 

surgery: local incision and drainage, removal of dental focus

 

 

minor surgery 

2= 

no surgery 
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no symptoms less unchanged worsening of symptoms symptoms 

symptoms 

Discussion 

The outcome of patients treated with adjunctive HBO-therapy aside from antibiotics and surgery was slightly worse 

than in patients without HBO-therapy. This may be explained by the fact that patients were surgery and antibiotics 

have not resulted in eure were more likely to be found in the former patient group. Also more patients with a history 

of alcoholism and cigarette-smoking were represented in the group with adjunctive HBO-therapy. These patients 

generally show a worse compliance to therapy. Further the ef- fects of cigarette-smoking can antagonize the effects 

of HBO-therapy 17. 

Patients who reeeived adjunctive HBO-therapy experienced significantly less major surgical procedures (e.g. 

decortication, resection or extensive local revision) than patients without HBO-therapy, whereas more minor 

procedures (local incision and drainage and removal of the dental focus) were performed in the former group. 

This result is consistent with our experience, that in cases with limited extent of the disease, local rinsing, antibiotics 

and HBO-therapy are sufficient, hence avoiding decortication or resection. 

In the medical and dental literature several different therapeutic HBO-modalities are discussed controver- sially. 

Aitasalo et al.5 concluded that a protoeol including pre- and postoperative HBO sessions allows an overall reduetion 

of the number of HBO sessions without adverse effect on the outcome of chronic Osteomyelitis. This is consistent 

with our experience that combined HBO-therapy pre- and postoperative seemed to show the best outcome, whereas 

postoperative HBO-therapy alone was least beneficial. How- ever the number of cases examined was to small to be 

conclusive on this question. Clinical and Laboratory data suggests that hyperbaric oxygen therapy clearly has a 

beneficial influence on the treatment of Osteomyelitis ''3'5' 8~1316. Our study demonstrated that it may reduce the 

need for aggressive surgical therapy without negative influence on the outcome. However analysis of retrospective 

data is particularly difficult, especially in this disease because of the always inhomogeneous group of patients with 

different stages and extent of Osteomyelitis, as well as concomitant medical conditions influencing the coarse of the 

disease. These factors must also be taken in account for this study. Prospective randomized trials on a big population 

(multi-center) are necessary to collect more accurate data. This is a prerequisite to answer the questions: which 

patient benefits from adjunctive HBO-therapy and which doesn't and which is the most effective protoeol for 

HBO-therapy? So far, for reasons men- tioned above, as well as restrictions in health-care insurances covering 

HBO-therapy in many countries, no prospective randomized trials addressing this issue have been conducted. 

Hopefully this will change in the near future. We already know about the beneficial effect of HBO in the therapy of 

Osteomyelitis of the jaw. Let's take the next Step and establish a treatment protoeol which will lead to satisfactory 

and repro- ducible results. 
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