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Incidence of middle ear squeeze in patients with decompression tubes receiving hyperbaric
oxygen therapy for treatment of intestinal obstruction after abdominal surgery

Satoshi Ambiru”” , Nobuaki Furuyama" , Hiroaki Ohtsuka” , Takuji Suzuki” ,
Takanori Shimura” , Masaru Miyazaki® , Takenori Ochiai” , Naomi Ohnuma®

Surgical Center, Chiba University Hospital”

Department of Gastroenterology, Ohami Hospital”

Department of General Surgery, Graduate School of Medicine, Chiba University”
Department of Academic Surgery”

Department of Pediatric Surgery”

This study reports the incidence of squeeze as a complication in hyperbaric oxygen therapy (HBOT)
for the treatment of intestinal obstruction after abdominal surgery. In our study, the incidence of squeeze
in patients receiving HBOT was 23/ 257 (8.9%) in children and 65/ 787 (8.3%) in adults. Although
medical textbooks warn that the insertion of a decompression tube to relieve intestinal pressure increases
the difficulty of middle ear clearance during HBOT, our results did not show any increased incidence of
middle ear squeeze in patients with decompression tubes. This indicates that HBOT as an adjunctive
therapy to tube decompression is a safe treatment practice for intestinal obstruction following abdominal
surgery. Furthermore, a multivariate logistic regression analysis to investigate possible risk factors for
squeeze showed that the only independent variable for risk of squeeze was being female. This suggests
that chamber compressions must be conducted more carefully for female patients.
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Table 1 Types of squeeze in child and adult patients with intestinal obstruction undergoing HBOT
Children (n = 257) Adults (n = 787)

Squeeze of the middle ear 21 62
Sinus squeeze 0 2
Dental problems 1 0
Intestinal perforation 1 1
Total 23 (8.9%)* 65 (8.3%)

*: Number of patients with squeeze / Total number of patients

Table 2 Incidence of squeeze in patients undergoing HBOT with and without tube decompression
for intestinal obstruction associated with abdominal surgery

Children Adults
HBOT alone 5/ 40 (12.5%)* 31/ 355 (8.7%)
HBO + decompression tube 18 / 217 (8.3%) T 34 / 432 (7.9%) +
Total 23 / 257 (8.9%) 65 / 787 (8.3%)

* : Number of patients with squeeze / Total number of patients
i:P =0.39, versus HBOT alone in children by chi-square test
¥:P =066, versus HBOT alone in adults by chi-square test
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Table 3 Analysis of HBOT induced squeeze in all patients according to patient characteristics and
HBOT-related factors by stepwise logistic regression model

Odds ratio (95% confidence interval) P value

Age (years)

< 15* 1

> 15,<60 0.64 (0.34-1.2) P =017

> 60 0.99 (0.55 - 1.8) P =099
Gender

Male* 1

Female 24 (15-37) P = 0.001
Interval between appearance of clinical symptoms and the first day of HBOT (days)

> 30* 1

>8,<30 0.96 (0.10 - 9.36) P=097

<7 0.55 (0.65 - 4.8) P =059
Total number of HBOT treatments during one hospitalization period

> 30* 1

>11,<30 11(0.12-9.1) P =095

<10 1.3 (0.16 - 10.8) P=079
HBOT adjunct to tube decompression

HBOT alone* 1

HBOT + decompression tube 0.86 (0.53 - 1.4) P =055

*

: a reference category
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