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Early physiotherapy is an important part of the comprehensive treatment of patients after major 
abdominal surgery (MAS). Accelerated mobilization should be safe and requires the use of appropriate 
techniques. Most of the physiotherapists and surgeons recommends using abdominal belts. Opponents 
claim that belts have an adverse effect on lungs ventilation.
the aim of the study was to determine the effect of abdominal belt on lung ventilation efficiency in 
the early period after MAS.
material and methods. The study involved 20 patients after MAS. Including 9 women and 11 men, 
aged between 40 to 90 years (x̄ 66.7). In the scheduled 7 patients and urgent 13. All of them were in 
the early period after surgery. Dynamic spirometry was performed twice in the postoperative period. 
For the first time wearing a belt, and then without the belt in the same group. Evaluated the forced 
vital capacity (FVC), forced expiratory volume in one second (FEV1) and peak expiratory flow (PEF). 
For the analysis uses the Wilcoxon matched-pairs test and Spearman’s rank correlations. P values 
<0.05 were considered significant.
Results. The value of the ventilation indicators measured wearing abdominal belt were slightly 
lower than the values evaluated without the belt. The results are shown in percent predicted for age 
and gender, FEV wearing belt 52%, without belt 53%; FEV1 59% vs 61%; PEF 46% vs 51%. There were 
no statistically significant differences
conclusions. There were no significant negative influence of abdominal belt on lungs ventilation in 
early period after MAS. There was no correlations between age, body mass index and changes in ven-
tilation indicators.
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In general and colorectal surgery, physio-
therapy has achieved an established place in 
the whole therapeutic process. In programmes 
of early mobilisation after major abdominal 
surgery, close cooperation of the whole team, 
including a surgeon and a physiotherapist, is 
assumed. In relation to the efficacy of compre-
hensive treatment, this is often referred to as 
intensive, quick, or intensified rehabilitation 
(1, 2). In spite of development of minimally 
invasive surgical methods, most interventions 

concerning the abdominal cavity still require 
classic approach, with extensive dissection of 
the abdominal wall, and therefore an increased 
risk of complications. Physiotherapeutic inter-
ventions aimed at reduction of the risk of 
complications and quick mobilisation are of 
special importance in elderly patients and 
those with concomitant diseases. A quite com-
mon (up to 7% of laparotomies) early postop-
erative complication is wound dehiscence in-
volving the peritoneum, known as eventration. 
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This may involve the whole wound or a part 
of it, and result in visceral displacement, 
mainly of the greater omentum and the small 
intestine. Direct causes of this complication 
include abnormal postoperative wound heal-
ing, injuries, and congenital abdominal wall 
defects; the risk is higher in obese or cachectic 
patients, and those with chronic concomitant 
diseases. 

In the first place, early mobilisation after 
major abdominal surgery must be safe. The 
main problem is reduction of unfavourable 
effect of abdominal wall tension, increasing 
the risk of eventration. Mechanically, all 
forces acting in the abdominal cavity should 
be regarded as a hydraulic system. According 
to the Pascal’s law, external pressure exerted 
on liquid or gas in a closed vessel is propa-
gated equally in all directions. Translating 
physical laws into anatomical conditions of the 
abdominal cavity, intra-abdominal pressure 
exerts equal effects on all the walls; however, 
the compliance to these effects depends on the 
area. The posterior and postero-lateral wall of 
the lower torso is stiffened by vertebrae, ribs 
and muscles; to the bottom, compliance to 
stretching is reduced by the pelvic bones and 
muscles; therefore, changes in this pressure 
affect mainly the anterior abdominal wall and 
the diaphragm. In theoretical, ideal circum-
stances, the patient in the postoperative pe-
riod should lie immobile on their back, thus 
preventing excessive increase of the intra-
abdominal pressure; however, akinesia wors-
ens mobility of the chest, delays return of 
peristalsis, and may lead to various complica-
tions. Under normal conditions, intra-abdom-
inal pressure is similar to atmospheric pres-
sure, and the difference is 0-5 mm Hg. Intra-
abdominal hypertension is a state in which the 
pressure remains over 12 mm Hg; when it 
exceeds 20 mm Hg, there is a high risk of multi-
organ failure and the abdominal compartment 
syndrome is diagnosed. The time period in 
which the pressure remains elevated is also 
important; the condition may last a few sec-
onds (hyperacute hypertension), hours (acute), 
days (subacute), or months (chronic). 

The risk of eventration becomes extremely 
high when chronic hypertension, e.g. due to 
obesity, is combined with subacute hyperten-
sion resulting from the procedure itself and 
hyperacute hypertension due to cough or 
change of body position. Cough or sneezing 

may cause a momentary pressure increase to 
300 mm Hg, while the Valsalva manoeuvre, 
e.g. while assuming upright posture with great 
effort and closed glottis, may increase the pres-
sure from 150 up to 340 mm Hg. The question 
is, whether tension in the postoperative wound 
induced by physiological functions or motor 
activity may be reduced. On one hand, cough 
and expectoration are desirable activities nec-
essary for efficacious evacuation of secretion 
from the bronchial tree; on the other, the activ-
ity of expiratory muscles results in a momen-
tary substantial increase of intra-abdominal 
pressure. Therefore, an important aspect of 
postoperative physiotherapy is wound stabili-
sation by laying one’s hands on the abdomen 
in parallel to the postoperative wound to gen-
erate the pressure “closing the wound”, and 
the use of an abdominal belt. Similar recom-
mendations apply to sneezing, laugh, or push-
ing during defecation. 

Increased intra-abdominal pressure and, as 
a consequence, tension in the postoperative 
wound, may be generated by changes of body 
position, especially sitting up in bed. Patients 
try to compensate the pain (and fear of pain) 
as well as decreased muscle strength with 
conscious glottis closure and contraction of the 
diaphragm and postural muscles; these ac-
tivities, intended to reduce pain, in fact only 
increase intra-abdominal pressure. The pa-
tient should be taught the appropriate ma-
noeuvre to assume the upright position, i.e. to 
lay on their side and then to put their legs over 
the side of the bed; this prevents uncontrolled 
pressure increase and reduces dangerous ten-
sion due to stretching of the fascia and skin. 
When sitting up, the patients still try to sta-
bilise the wound with their hands, while they 
need their upper limbs to change the body 
position. Therefore, the use of an abdominal 
belt is advisable. 

In the early postoperative period, attention 
should be also paid to elimination of certain 
activities associated with self-care, e.g. bends, 
lifting of sacks or packages stored in the 
locker or under the bed, carrying of the chairs, 
and careless aid to other patients. Slow walk 
does not lead to as much unfavourable tension 
in the abdominal wall as do changes in the 
body position; however, due to gravity, intra-
abdominal pressure is constantly elevated, 
especially in the lower part of the abdomen, 
which translates directly into tension in the 
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inferior pole of the wound. Some patients in-
stinctively support the lower part of the abdo-
men in an attempt to protect the abdominal 
wall from tension; however, this affects nega-
tively the ergonomics of gait and limits the use 
of locomotion aids. The use of an abdominal 
belt usually increases the comfort of walk in 
the early postoperative period.

First publications concerning the use of 
special belts in mobilisation of patients after 
abdominal surgery appeared in late 1960s. The 
terms most commonly used in Polish publica-
tions include: abdominal belt, postoperative 
belt, ostomy belt (if an intestinal ostomy has 
been made), or, less often, hernia belt (usu-
ally referring to an orthotic aid for inguinal 
hernia). In international literature, terms 
such as “abdominal binder”, “girdle”, 
“longuette”, “abdominal belt”, “garments”, 
“ostomy belt”, or “trusses” may be encoun-
tered. There are no unequivocal guidelines 
concerning the use of belts after major lapa-
rotomies. The opinions of surgeons and phys-
iotherapists are divided. Potential benefits 
from the use of belts include: lower risk of 
eventration, lower risk of an incisional hernia, 
lower risk of development of wound haema-
toma (mainly after procedures involving the 
use of implants), reduction of pain and fear 
of pain, improved functioning, and increased 
physical activity (3). Presumed unfavourable 
results of the use of belts in the early postop-
erative period include: worse blood supply in 
the postoperative wound, pressure on drains 
(if applicable), increased intra-abdominal 
pressure, weakening of the torso muscles, and 
increased tension of the abdominal wall due 
to the effort associated with putting the belt 
on. Recommendations concerning the magni-
tude of pressure applied and the time for 
which the belt should be used also vary. Argu-
ments concerning the influence of abdominal 
belts on pulmonary ventilation are used by 
both the supporters and the opponents of the 
use of belts after major abdominal surgery. 
Different opinions on the relationship between 
torso stabilisation and ventilation are ex-
pressed. According to certain authors, the belts 
limit ventilation, while other authors have a 
completely opposite opinion. Relevant research 
studies are scarce and have involved a small 
number of patients. As the opinions are often 
extreme, the authors decided to investigate 
this unclear matter.

The aim of the study was to evaluate the 
effect of abdominal belts on the efficiency of 
pulmonary ventilation in the early postopera-
tive period after major abdominal surgery.

MATERIAL

The study involved 20 patients of the Teach-
ing Department of General and Colorectal 
Surgery of the Rev. Jerzy Popiełuszko Bielański 
Hospital in Warsaw. The inclusion criteria 
were: qualification for major abdominal sur-
gery including surgical treatment of gastroin-
testinal tumours, ileus, large abdominal or 
peristomal hernia, or restoration of intestinal 
continuity; voluntary participation in the 
study; at least 18 years of age; and the patient’s 
general condition good enough to perform dy-
namic spirometry. Patients with chronic ob-
structive pulmonary disease, bronchial asth-
ma, unstable coronary heart disease, neuro-
logical deficits, or other diseases interfering 
with spirometry were excluded from the study. 
Limited logical contact, making it difficult to 
communicate, understand, and adhere to the 
study procedures, also constituted an exclusion 
criterion. After consent of the Senate Research 
Ethics Committee of the Józef Piłsudski Acad-
emy of Physical Education in Warsaw had been 
obtained, enrolment for the study began; this 
lasted from January till April 2014. 

The investigated group consisted of 9 
women (45%) and 11 men (55%), aged 40-90 
years, mean age 66.7 years (SD = 12.6). The 
mean BMI in the group was 26.41 (SD = 4.4), 
with 5 patients overweight and 6 clinically 
obese. The main reason for surgical treatment 
was colorectal cancer (79%). Other causes in-
cluded qualification for restoration of intesti-
nal continuity (18%) and repair of a large 
peristomal hernia (3%). In 7 patients (35%), 
the intervention was planned, and in 13 (65%) 
– urgent. All patients were examined in the 
early postoperative period after major ab-
dominal surgery (on average, on the 5th day 
following surgery).

METHOD

In the postoperative period, spirometry was 
performed twice, for the first time with an ap-
propriately adjusted belt, and then without a 
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belt. The patients were informed about the 
nature of the test before it started. In horizon-
tal position, the belt was put on. In order to 
achieve the same pressure on the abdominal 
wall, the cuff of a pressure meter was placed 
between the belt and the skin, and the reading 
with the Velcro tapes of the belt buckled tight 
was 10 mm Hg. After a minimum of 15 minutes 
at rest, the patient assumed a sitting position 
and the first test was initiated. The measure-
ment started with several slow breaths, fol-
lowed by a slow exhalation, as deep as possible, 
then a deep inhalation, as fast as possible, and 
a forced exhalation, as deep as possible, lasting 
a minimum of 6 seconds. This procedure was 
repeated at least three times, with intervals 
of at least 30 seconds to make breathing regu-
lar. The measurements were repeated until 3 
correct procedures were performed, or a total 
number of 8 procedures was achieved. Then, 
the patient proceeded to the second part of the 
test. In this part, after 15 minutes of rest in 
horizontal position, without the abdominal 
belt, the patient was seated with the aid of the 
physiotherapist and repeated the spirometric 
forced exhalation test. The variables assessed 
included forced vital capacity (FVC), forced 
expiratory volume in the first second (FEV1), 
and peak expiratory flow (PEF). The tests were 
performed with the “Easy One” model 2001 
ultrasound spirometer, manufactured by a 
Swiss firm NDD. Statistical analysis was per-
formed using STATISTICA 10 software. For 
testing for normality of the distribution of 
variables, the Kolmogorov-Smirnov test was 
applied. As no signs of normal distribution of 
the analysed parameters were found, the Wil-
coxon’s paired signed rank test for independent 

samples and the Spearman’s rank correlation 
analysis (Spearman’s rho) were used. The re-
sults of the analysis were treated as statisti-
cally significant at p < 0.05.

RESULTS

The values of spirometric parameters ex-
pressed as a proportion of the value predicted 
for the patient’s age and gender are presented 
on fig. 1-3. The differences were not statisti-
cally significant for any of the evaluated pa-
rameters.

In the study, no statistically significant dif-
ferences were observed between the values of 
pulmonary ventilation parameters assessed 
with an abdominal belt and without it.

In order to evaluate the relationship be-
tween changes in ventilation parameters and 
the patients’ age or body mass index, differen-

Fig. 1. Mean percentage of the forced expiratory 
volume in the first second (FEV1) measured without 

and with an abdominal belt

Fig. 3. Mean percentage of the peak expiratory flow 
(PEF) measured without and with an abdominal belt

Fig. 2. Mean percentage of the forced vital capacity 
(FVC) measured without and with an abdominal belt
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tial values were calculated. From the FEV1, 
FVC, and PEF values obtained without the 
belt the values obtained with the belt were 
subtracted, and the resulting differential val-
ues were investigated for their relationship 
with the patients’ age and BMI. The rho-
Spearman correlation analysis was used. The 
results are presented in tab. 2.

No association was found between the pa-
tients’ age or body mass index and changes in 
the ventilation parameters assessed with and 
without an abdominal belt.

DISCUSSION

After major abdominal surgery, pulmonary 
ventilation is significantly deteriorated. The 
values of forced vital capacity, forced expira-
tory volume in the first second, and peak ex-
piratory flow decrease by a mean of 30%, with 
through values noted within 48 hours following 
the intervention (4). Postoperative pain is an 
important factor affecting ventilation effi-
ciency, and its intensity has significant influ-
ence on the number of respiratory complica-
tions following laparotomy (5). The efficiency 
of pulmonary ventilation after major abdomi-
nal surgery depends also on the patient’s 
mobilisation rate. A detailed physiotherapy 
schedule is prepared, taking into account the 
patient’s general condition and physical func-
tioning, the risk of complications, the length 
of hospital stay before surgery, type of the 

Table 1. Results of the Wilcoxon’s paired signed rank 
test for ventilation parameters assessed without and 

with an abdominal belt

N T Z P
FEV1% & PFEV1% 18 84 0,06 0,95
FVC% & PFVC% 20 88 0,63 0,52
PEF% & PPEF% 18 57 1,24 0,21

Table 2. Results of the rho-Spearman correlation analysis for the differential values and the patients’ age and BMI

Age BMI FEV1 – PFEV1 FVC – PFVC PEF – PPEF
Age 1,00 -0,41 -0,07 0,19 -0,20
BMI -0,41 1,00 -0,03 0,07 -0,15
FEV1 – PFEV1 -0,07 -0,03 1,00 0,47 0,49
FVC – PFVC 0,19 0,07 0,47 1,00 0,22
PEF -PPEF -0,20 -0,15 0,49 0,22 1,00

intervention, and the method of anaesthesia. 
Despite the number of credible studies con-
cerning the efficacy of respiratory physio-
therapy after major abdominal surgery being 
still small, training in the thoracic and dia-
phragmatic respiratory pattern, respiratory 
exercises, and cleansing of the bronchial tree 
constitute regular elements of postoperative 
rehabilitation (6). However, early assuming of 
upright position and frequent walks intro-
duced in the first days after surgery are the 
most important activities for prevention of 
respiratory complications (7).

The analysis of changes in parameters of 
the efficiency of pulmonary ventilation re-
vealed no statistically significant differences 
between the values assessed with an abdomi-
nal belt and without it. 

The values of FVC and FEV1 measured with 
the abdominal belt were slightly lower than 
those measured without it. The mean differ-
ences in those values expressed as the propor-
tion of the predicted value for the patient’s 
gender and age were 1-2%. The difference for 
PEF was a little higher, i.e. 5%. Frequently 
cited opinions as to possible negative effects of 
the belts on ventilation are based on alleged 
intra-abdominal hypertension due to their use. 
However, data concerning changes of intra-
abdominal pressure are divergent. Clay et al. 
observed no increase of intra-abdominal pres-
sure in a group of patients using belts, while 
Huang et al. noted a moderate, slight increase 
of intra-abdominal pressure from 2.63 to 4.55 
mm Hg (8). Respiratory mechanics after lapa-
rotomy depend largely on the intensity of pain. 
It may be supposed that the lack of negative 
changes in ventilation following stabilisation 
of the abdominal wall is due to reduction of 
pain or fear of pain. In a meta-analysis by 
Bouvier et al., improved comfort and reduced 
pain as a result of the use of belts were observed 
in all four analysed studies; however, the dif-
ferences were not statistically significant (3). 
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Deteriorated ventilation was not observed 
in any of the studies, and in one it was signifi-
cantly improved. In addition, specialists were 
consulted. In their opinion, reduction of venti-
lation and functional limitations due to de-
creased pain and fear were the effects most 
commonly expected by French surgeons order-
ing the use of belts in the early period after 
laparotomy (3, 8). Similar results have been 
published by Rothman et al. in a systematic 
review of four credible studies concerning post-
operative pain; in two studies, pain reduction 
due to the use of belts was noted, and in two 
no changes were observed (9). Larson et al. 
based on prospective randomised trials, dem-
onstrated a slight but not statistically signifi-
cant improvement of ventilation (10). The effect 
of decreased fear and stress in the early post-
operative period as a result of the use of belts 
was confirmed, among others, by Cheifetz et 
al. Activity and independence in the first days 
after laparotomy are closely associated with 
the quality of ventilation, the number of com-
plications, as well as pain and fear. As demon-
strated in the studies, these depend also on the 
use of an abdominal belt. The level of activity 
evaluated with the six-minute walk test and 
the author’s own scale of independent activity 
was higher in patients wearing belts (9, 10, 11). 
Larson et al. (2010) assessed the relationship 
between the use of belts and the time to the 
start of locomotion. Their results did not dem-
onstrate earlier beginning of independent 
walking in patients wearing abdominal belts. 
The use of belts had also no effect on the length 
of hospital stay. In the perspective of ageing 
population and growing number of major ab-

dominal surgery procedures, studies concern-
ing safe and efficacious methods of periopera-
tive rehabilitation constitute a good basis for 
development of “fast surgical track” pro-
grammes. Problems associated with postop-
erative use of abdominal belts require multi-
directional research. The questions of the effect 
of belts on the risk of eventration in the early 
postoperative period and an incisional hernia 
in the late period remain unanswered. Studies 
concerning the effect of abdominal belts on the 
level of independent activity should be ex-
tended, e.g. with the use of accelerometers. 
Data concerning the very design of an effica-
cious and comfortable abdominal belt, includ-
ing ostomy belts, are also missing (10). How-
ever, it should be stressed that most investiga-
tors, including the authors of this study, find 
it justified to use abdominal belts after major 
abdominal surgery.

CONCLUSIONS

No significant negative effects of the use of 
abdominal belts on pulmonary ventilation in the 
early postoperative period, assessed based on 
the values of forced vital capacity, forced expira-
tory volume in the first second, and peak expira-
tory flow, were observed. No association was 
found between the patients’ age or body mass 
index and changes in the ventilation parameters 
assessed with and without an abdominal belt. 
To confirm the efficacy of the use of abdominal 
belts after major abdominal surgery, further 
multi-directional studies are required.
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