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Introduction

Postoperative swelling is an inevitable process after almost 
every surgery, which compress the around vessels and nerves, 
affecting healing and causing pain and discomfort [1]. In max-
illofacial region, the loose tissue and rich blood vessels make 
the swelling more severe compared with other parts of the pa-
tient’s body [2]. In addition, the maxillofacial region is the ex-
posed area, which is closely related to the appearance. There-
fore, the swelling would directly affect the facial appearance, 
increasing the psychological burden and anxiety of patients, so 
as to reduce the satisfaction of patients and prolongs the early 
recovery time after operation [3-5]. At present, glucocorticoids 

and cryotherapy are commonly used to reduce postoperative 
swelling [6,7]. Glucocorticoid drugs are widely used in clinic, 
but there still are undesirable side effects, such as adrenal in-
sufficiency, increased infection risk, hyperglycaemia, high blood 
pressure, osteoporosis, and development of diabetes mellitus 
[8,9]. Among the cryotherapy methods, ice packs are widely 
used, but they have the potential for frostbite and have limited 
effects [10,11]. Therefore a safe and effective method to reduce 

Abstract

Objective: To evaluate the effect and risks of hyperbaric 
oxygen therapy on postoperative swelling.

Methods: A prospective randomized, non-blinded, con-
trolled clinical trial included 60 patients with single jaw 
cysts, who were randomly divided into two groups. Patients 
were treated with conventional surgical treatment in both 
groups. Only the experimental group received 10-day hy-
perbaric oxygen therapy. The primary predictor variable 
was hyperbaric oxygen therapy. The postoperative swelling, 
age, sex and other postoperative complications were statis-
tically analyzed.

Results: Overall, 60 patients completed the study. The 
total number of patients included 34 men and 26 women, 
with a mean age of 42.33 years (range 18.8 - 70.2 years). A 
comparison of swelling over time is presented in Figure 1. 
There was no statistical difference between the experimen-
tal and control groups at day 1 after the surgery (P>0.05). 
The degree of swelling in the experimental group was sig-
nificantly lower than in the control and blank groups from 2 
to 7 days after surgery (P<0.05).

Conclusion: Hyperbaric oxygen therapy was effective to 
reduce the postoperative swelling, and should be consid-
ered for clinical application.
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the postoperative swelling is still needed. 

Hyperbaric oxygen therapy (HBOT) includes the inhalation 
of 100% oxygen at super-atmospheric pressure in order to en-
hance the amount of oxygen dissolved in the body tissues, which 
has been widely used in many diseases, such as osteomyelitis, 
compromised skin graft and flap, anaerobic and mixed bacterial 
infections [12]. There are many studies that showed that HBOT 
could play important roles in signaling pathways for promoting 
neovascularization, matrix formation, and decreasing inflam-
mation [13,14]. Therefore, we propose that HBOT could help to 
reduce the postoperative swelling.

Jaw cyst is a very common disease in the oral and maxillofa-
cial area and the enucleation is the most common procedure 
for jaw cysts [15]. There is damage to the bone and soft tissue 
during the surgery, so the postoperative swelling is often seri-
ous. Hence, we chose the patients with jaw cyst as the research 
objects [16].

This study was designed to evaluate the clinical effect of 
HBOT for the management of the postoperative swelling. We 
hypothesized that HBOT could reduce the postoperative swell-
ing. 

Aim: The specific aim of the study was to compare the de-
gree of postoperative swelling in two groups.

Materials & methods

Study design and patient samples

To address the research purpose, the authors designed and 
conducted a prospective, randomized, non-blinded, controlled 
clinical trial that got ethical approval from the institutional re-
search board of our institute (review document: WCHSIRB-CT-
2020-229), and conformed to the Declaration of Helsinki. 

The study sample was composed of all patients who diag-
nosed with a single jaw cyst by two clinically experienced doctors 
and gave consent for the surgical treatment between Septem-
ber 2016 and June 2019 in our institution. The patients whose 
longest cystic diameter was greater than 2 cm on Computer-
ized Tomography (CT) images were enrolled in the study. The 
patients were excluded from this study if they refused surgical 
treatment; they could not complete at least 6-month follow-up; 
they had contraindications of hyperbaric oxygen therapy.

This study included 60 patients, who were randomly divided 
into two groups according to a random numbers table, includ-
ing the experimental group and control group, with 30 in each 
group. Enucleations were performed and the bone substitute 
was used to fill in all patients, and the 10-day HBOT was applied 
in the experimental group.

Equipment and software

The patients received HBOT in a multiplace hyperbaric cham-
ber (HAUX, Germany). The bone substitute filled in the bone de-
fects was β-tricalcium phosphate (DePuy Synthes, Switzerland). 
The Guided Tissue Regeneration (GTR) membrane was bovine 
acellular dermal matrix (Zhenghai, China). Statistical analyses 
were performed though SPSS 23.0 (IBM Corp, USA).

Study variables

The primary predictor variable was HBOT. The primary out-
come variable was degree of postoperative swelling. Other vari-
ables were age, sex, and other postoperative complications.

Surgical technology

After administering general anesthesia, all patients were 
operated on by one experienced surgeon. After the cysts were 
taken out whole, the β-tricalcium phosphate was put into the 
bone defects, and the GTR membrane was placed and fixed to 
cover the lateral wall of the bone defect in all patients. Finally, 
the wound was sutured. 

Following the surgery, the patients in the experimental 
group received HBOT for 10 days, while the patients in the con-
trol group did not receive HBOT. The HBOT therapeutic regimen 
was a 90-minute treatment of breathing 100% oxygen once a 
day for 10 days in a multiplace hyperbaric chamber pressurized 
to 2.0 atmosphere absolute. 

All patients received the routine nursing cares for 7–10 days 
before the sutures were removed.

Data collection and measurement

The postoperative swelling was observed, graded and re-
corded from day 1 to day 7 after the surgery, according to the 
clinical features, which included local soft tissue enlargement, 
skin surface tension, the clarity of skin texture and brightness, 
etc.

Statistical analysis

Two doctors who were not on the surgical team undertook 
the statistical analysis. The analysis of variance and the Fisher 
exact test was used for statistical analyses. The weighted Kappa 
statistics were calculated to evaluation the consistency between 
the two investigators. All statistical analyses were calculated us-
ing SPSS 23.0 for Windows. A P value less than 0.05 was consid-
ered statistically different.

Table 1: The baseline characteristics and postoperative compli-
cations.

Study Variables
Experimental

Group
Control Group P Value

Sample size(n) 30 30 A

Age years (mean ± SD) 44.5 ± 25.7 40.16 ± 20.8 0.64

Sex, n
Men
Women

16
14

19
11

0.60

Relevant nerve
injury, n (%)

0 (0) 0 (0) 1

pathological fracture
n (%)

0 (0) 0 (0) 1

Soft tissue 
depression n (%)

0 (0) 3 (10.7) .000

Sites, n(%)
Left maxilla
Right maxilla
Left mandible
Right mandible

9 (31.1)
7 (24.1)
6 (20.7)
7 (24.1)

6 (21.4)
4 (14.3)
8 (28.6)

  10 (35.7)

0.704

Note: Chi-squared test (Fisher exact probability method) and analysis 
of variance were used for analysis.
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Results

Overall, 60 patients completed the study. The total number 
of patients included 34 men and 26 women, with a mean age 
of 42.33 years (range 18.8 - 70.2 years). The operations and 
routine nursing cares were well performed in all patients. HBOT 
was conducted successfully in the experimental group. Base-
line characteristics of enrolled participants who completed the 
study were displayed in Table 1.

A comparison of swelling over time is presented in Figure 
1. There was no statistical difference between the experimen-
tal and control groups at day 1 after the surgery (P>0.05). The 
degree of swelling in the experimental group was significantly 
lower than in the control and blank groups from day 2 to day 
7 after the surgery (P < 0.05, κ= 0.791 - 0.822 ). These results 
indicated that the degree of swelling in the experimental group 
was significantly lower than the control group. 

Discussion

The postoperative swelling is still an annoying problem. At 
present, the shortcomings of the existing methods to reduce 
postoperative swelling lead to the search for new methods, and 
HBOT has been suggested as a promising solution [9-11]. There-
fore, we conducted a randomized controlled clinical trial to as-
sess the effects of HBOT to reduce the swelling after enucle-
ations of the jaw cysts. 

In the present study, the results showed that the degree 
of postoperative swelling in the experimental group was sig-
nificantly reduced compared with the control group. Possible 
mechanisms of action could be that that HBOT can promote 
the production of a variety of cytokines, which reduce capillary 
permeability and leakage. Furthermore, HBOT may cause blood 
vessels to contract to reduce tissue swelling [17,18].

Limitations

Limitations of this study include the small samples, results 
from only a single center and etc. As a result, selection bias and 
confounding bias could exist. The result of this study showed 
that HBOT could reduce the postoperative swelling; however, a 
larger scale, multicenter clinical study is needed to confirm the 
practical value of HBOT after the surgeries. 

Conclusion

In conclusion, the results showed that the use of HBOT played 
a role to reduce the postoperative swelling. Therefore, HBOT 
should be considered for application in clinical work. Moreover, 
more high quality experiments are needed to explore the effect 
of HBOT on the swelling after other operations.
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