
Introduction
Chronic tibial osteomyelitis is a difficult 
problem to eradicate and often fails to 
respond to surgical treatment. Orthopaedic 
surgeons find it difficult to treat these 
infections which reside as a nidus in dead 
bone. There is always a risk of recurrence 
after treatment. 

Various types of alternative therapies 
have been tried. Hyperbaric oxygen has 
shown promise in enhancing bone and 
soft tissue healing. Hyperbaric oxygen 
(HBO2) is delivered to patients who breathe 
100% oxygen in a hyperbaric chamber 
that has been pressurised to greater than 
atmospheric pressure (1 atmosphere 
absolute, ATA). In accordance with Dalton 
and Henry’s laws, the amount of oxygen 
dissolved in plasma increases as the fraction 
of inhaled oxygen (FiO2) and pressure 
increases. This therapy increases the partial 
pressure of oxygen (pO2) in plasma and also, 
critically, in the osteomyelitic bone. 

The aim of this study was to report our 
experience with HBO2 therapy in the 
treatment of pyogenic tibial osteomyelitis 
in a prospective case series and 
review this modality.

Methods
This study was done in the Hyperbaric Unit 
of the Department of Burn and Plastic 
Surgery, AIIMS, Rishikesh in collaboration 
with the department of orthopaedics. The 
study group were patients with chronic 
tibial osteomyelitis. A complete medical 
history, laboratory data, culture, antibiotic 
therapy, and operative treatment data 
was recorded in all enrolled patients. 
Image studies included x-ray, cultures 
and computerised tomograms. Chronic 
refractory osteomyelitis was defined as 
bone infections that persisted longer 
than six months. 

All patients enrolled in this study had the 
following three inclusion criteria: 

1. Infection for at least six months 
2. Had received surgical procedures to 

eradicate the infection
3. Treatment with 

parenteral antibiotics

Exclusion criteria was:
1. Presence of 

untreated pneumothorax
2. Radiologically 

indicated bullae or bleb
3. Pregnanc
4. Severe emphysema and 

chronic obstructive pulmonary 
disease (COPD) 

5. Uncontrolled seizure disorders 
6. Cardiovascular instability 

HBO2 therapy was administered in a 
multiplace hyperbaric chamber once a 
day for five days a week during the range 
of two to twelve weeks. The treatment 
pressure was between 2-2.4 ATA and each 
session consisted of three 25-minute 
oxygen periods with five-minute intervals 
of breathing air to reduce the risk of oxygen 
toxicity. The HBO2 sessions were conducted 
by trained healthcare personnel under the 
supervision of the hyperbaric medicine 
specialist. Success of treatment was defined 
as patients who had good wound healing 
with no discharge and no recurrence of 
infection during the follow-up period 
after HBO therapy.

Results
Four patients with chronic osteomyelitis 
who were treated with surgical debridement 
and impregnation of antibiotic beads 
were subjected to adjuvant hyperbaric 
therapy for 10 cycles of 2ATA for 90 
minutes five days in a week. All patients 
responded well to hyperbaric sessions. 

No recurrence of infection or sinus 
formation was seen. No complications of 
the procedure were recorded. Two patients 
were given gastrocnemius muscle flaps 
after debridement and saucerisation 
with antibiotic bead placement. One 
patient was subjected to saucerisation 
with preservation of posterior cortex 
in upper one third of right tibial defect. 
Defect was covered with superiorly based 
fasciocutaneous flap after implantation of 
antibiotic impregnated beads. Removal of 
the K wire with the antibiotic beads was 
performed four weeks later. Postoperative 
x-rays showed no recurrence of infection. All 
flaps healed uneventfully after hyperbaric 
oxygen therapy. 

Discussion
Soft tissue reconstruction or 
osteocutaneous transfer is necessary 
when there are soft tissue or bone defects. 
However, optimal surgical results are not 
always achieved, and this is one of the 
common causes of refractory infection. 
The recurrence rate in chronic refractory 
osteomyelitis is relatively high.

HBO therapy promotes tissue 
oxygenation and hastens bone and soft 
tissue healing in ischaemic tissue.

Thirty-eight patients with chronic non-
haematogenous osteomyelitis were treated 
by local wound debridement, prolonged 
parenteral administration of antibiotics 
and an average of 48 daily treatments with 
hyperbaric oxygen. Of these 38 patients, 
34 remained free of clinical signs of 
osteomyelitis for an average of 34 months 
(range, 24-59 months) after this regimen 
of treatment [1].

The risk of chronic osteomyelitis is 
increased in patients with chronic diseases 
such as diabetes mellitus, peripheral 
vascular disease, and chronic renal 
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insufficiency caused by poor wound healing 
and increased susceptibility to infection [2].

Reported treatment regimens for various 
series typically vary from between 10–40 
sessions in total [3-6].

Patients have to be counselled about 
the long-term benefits of this therapy 
and more sessions may be needed to get 
the desired result [7]. This study showed 
82.6% of patients treated with hyperbaric 
therapy responded for chronic refractory 
osteomyelitis (n=23). 

Chen showed in his study that 
debridement and parenteral antibiotic 
treatment combined with HBO therapy at 
2.5 atmospheres ATA for 120 minutes, and 
five days per week regimen was beneficial in 
all 14 patients. There were no complications 
of therapy [8].

The mechanisms of action are enhanced 
leukocyte oxidative killing, osteogenesis, 
angiogenesis, and synergistic antibiotic 
activity. Complications of treatment 
are infrequent, and the only absolute 
contraindications are pneumothorax and 
previous bleomycin therapy. 

This study throws light on the clinical 
benefits of hyperbaric medicine therapy 
in chronic osteomyelitis. Hyperbaric 
therapy is useful for patients with primary 
treatment resistance, help reduce long 

hospital stays, repeated surgeries, and 
morbidities. Awareness of this information 
will help to decrease the costs of pyogenic 
bone infections to patients and the 
healthcare system.
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