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Evaluation of Exercise

Rheumatosurgery, Osaka City University Medical School

Tatsuya Koike

Osteoporosis and osteoporotic fractures have become an epidemic in the industrialized world. Osteoporo-
sis, low bone mass, is a silent condition with microarchitectural deterioration of the bone structure leading to
decreased bone strength and osteoporotic fractures. Physical activity has been advocated as offering a poten-
tial means to increase and maintain bone mineral density. Previous cross-sectional studies showed that there
is a strong association between exercise and bone mineral density, especially in athletic individuals. How-
ever, there might be a self-selection bias ; i.e. individuals with larger muscles and bones are more likely to
choose an athletic lifestyle. Although there is a report that physical activity is associated with a reduced risk
for hip fracture among older community-dwelling women, the effects of vigorous exercises building bone
mass is modest and considerably less than bisphosphonates. The proper evaluation of exercise as a preventa-

tive therapy for osteoporosis should focus on prevention of falls or osteoporotic fractures.
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The best physical therapy for osteoporosis

Rheumatosurgery, Osaka City University Medical School

Koike Tatsuya

Osteoporosis and osteoporotic fractures have become an epidemic in the industrialized world. Osteoporo-
sis, low bone mass, is a silent condition with microarchitectural deterioration of the bone structure leading to
decreased bone strength and osteoporotic fractures. Physical activity has been advocated as offering a poten-
tial means to increase and maintain bone mineral density. Previous cross-sectional studies showed that there
is a strong association between exercise and bone mineral density, especially in athletic individuals. How-
ever, there might be a self-selection bias; i.e. individuals with larger muscles and bones are more likely to
choose an athletic lifestyle. Although there is a report that physical activity is associated with a reduced risk
for hip fracture among older community-dwelling women, the effects of vigorous exercises building bone
mass is modest and considerably less than bisphosphonates. The proper evaluation of exercise as a preventa-
tive therapy for osteoporosis should focus on prevention of falls or osteoporotic fractures.
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The Necessity of Chest Physical Therapy
for Thoracoscopic Oesophagectomy
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Radical surgery for thoracic oesophageal groups showed a marked reduction in
cancer is highly invasive and often leads respiratory function and responded to CPT
to respiratory complications; thoracoscoplc to the same extent, although 2 weeks after
_surgery is a less-invasive alternative. We surgery some parameters of respiratory
"exammed the need for chest physical function were significantly higher in the
therapy (CPT) after thoracoscopic oesophag-  thoracoscopy group. Thoracoscopic surgery
{ectomy. Thirty-six consecutive patients, has been reported to be less invasive than

. ‘randomly selected for either thoracotomy standard thoracotomy, but our results
or thoracoscoplc surgery, were included in fsuggest that the procedure is also inkvasivek ;
a randomxzed clinical trial and received  with respect to respiratory function and, ;
CPT under the same protocol. During that CPT should be performed before andkf"‘

: short-term post—operatlve follow-up, both:  after thomcoscoplc surgery '

KEY WORDS: CHEST PHYSICAL THERAPY; THORACOSCOPY OESOPHAGEAL CANCER;
RESPIRATORY FUNCTION

Introduction atelectasis and pneumonia after surgery for
oesophageal cancer.! We also investigated

Radical oesophagectomy for thoracic the effects of this therapy with respect to
oesophageal cancer is an invasive procedure  respiratory function (unpublished data).
that involves lymphoidectomy in the Several studies have reported that CPT is
cervical, thoracic and abdominal regions as  useful in improving respiratory function
well as thoracotomy and laparotomy, and after thoracic/abdominal surgery.?3 Thoraco-
often leads to respiratory failure post- scopicsurgery is also used in the treatment of
surgery. Recurrent neuroparalysis (which  oesophageal cancer and has been reported
is related to dissection around the to be less invasive than standard
recurrent nerve) and reduced coughing thoracotomy,*® although previous studies
ability (caused by dissection around the have not compared the two procedures with
airway) can also occur; both may cause respect to respiratory function. This study
post-operative complications. aimed to compare thoracoscopic surgery

Our previous studies confirmed the and thoracotomy, with regard to pre- and
efficacy of chest physical therapy (CPT) in  post-surgical respiratory function and
preventing a reduction in coughing ability, responsiveness to CPT.
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Patients and methods

PATIENTS

Patients undergoing oesophagectomy, three-
region lymph node dissection and recon-
structive surgery for thoracic oesophageal
cancer were recruited to the study between
May 1994 and May 1998. During this period
all patients operated on for oesophageal
cancer at Osaka City University Hospital
were enrolled. Patients who could not receive
CPT because of severe physical conditions
were excluded. Randomization was
performed using sealed envelopes and the
techniques were selected regardless of disease
stage. The study was approved by the local
research ethics committee and informed
consent regarding the procedures was
obtained from each patient.

SURGICAL PROCEDURES

Thoracoscopic surgery was performed by
inserting a port measuring approximately
1 cm in diameter into four points between
the axillary fossa and the seventh intercostal
space; neither costal bone resection nor
incision of the intercostal muscle was
performed. Thoracotomy was performed in
the fifth right intercostal space. In all
patients, an epigastric median incision was
made after total thoracic oesophagectomy;
reconstructive surgery of the stomach or

jejunum was then performed.

POST-SURGICAL TREATMENT

The tracheal intubation tube was removed
the day after surgery and oxygen was
administered by mask. Analgesia was
provided by continuous epidural block in all
patients. An autospirometer AS-505 (Minato,
Tokyo, Japan) was used to determine
respiratory function, with measurements
performed in a supine position. We
measured vital capacity, percentage vital

capacity, forced expiratory volume in
1 second (FEV,), percentage FEV,, and peak
expiratory flow as indices of respiratory
function on four occasions: before surgery;
before and after CPT on day 3 after surgery;
and on day 14 after surgery. We also
investigated changes in coughing ability
before and after CPT on day 3 after surgery.

For pre-operative CPT, respiration training
and respiratory muscle training were
performed from 1 to 2 weeks prior to surgery
until the day before surgery. For post-
operative CPT, coughing instruction was
performed mainly to improve ventilation
and promote expectoration from day 1 to
day 3 after surgery. At the same time,
patients were instructed to perform deep
breathing and abdominal breathing as
respiration training. After day 2 post-
surgery, training in deep breathing was
performed using intensive spirometry to
dilate the lungs. Exercise therapy was also
used, to achieve early rising. CPT was
completed when the patient was able to walk
a distance of approximately 100 m without
oxygen inhalation or dyspnoea, at about
2 weeks post-surgery.

STATISTICAL ANALYSIS

Values were compared using an unpaired
t-test. Respiratory function parameters
before and after CPT were compared using
paired t-tests. P-values < 0.05 were
considered statistically significant.

Results

Thirty-six patients with thoracic oesophageal
cancer were recruited to the study: 14
patients were randomized to the Scope
group, and underwent thoracoscopy;
22 patients were randomized to the Open
group, and underwent thoracotomy. As
shown in Table 1, there were no significant
differences in age or parameters of
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{TABLE 1:
Baseline clinical characteristics of patients enrolled in this study of chest physical therapy

for oesophagectomy

Scope group (thoracoscopy) Opeh g'roup (thoracotomy)

; (n = 14) (n=22)
~ Age (years) 61.8 £ 8.4 58.9 £9.3
~ Sex (makle/fe’maley) 14/0 20/2
Vital capacity (1) 3.75 + 0,94 1350+ 0.78
 Vital capacity (%) 109.3 £ 21.8 107.8 £ 15.0
FEV, () 288059 2.60 + 0.64
FEV, (%) 81.0 £ 8.1 823120
Peak expiratory flow (I/s) 7.95%2.12 7.08 +2.30

Values are expressed as mean = SD No statistically significant dlfferences were detected between the two groups.

- FEV,, forced expiratory volume in 1 s

pre-operative respiratory function between
the two groups.

Intercostal muscle disorder related to right
thoracic lateral incision alone was observed
as a difference between the two groups. There
were no serious post-operative complications,
such as suture insufficiency or pneumonia,
in either group.

There were no significant differences in
respiratory function between the two groups
at baseline (Table 1) or before CPT on day 3
(Fig. 1). In both groups, before CPT, respiratory
function was reduced on day 3 post-surgery
compared with pre-surgical levels, however.

After CPT on day 3 post-surgery, mean
vital capacity improved from 1074 ml
(before CPT) to 1325 ml in the Scope group
and from 1068 ml to 1347 ml in the Open
group. Mean FEV, improved from 864 ml to
951 ml in the Scope group and from 871 ml
to 1028 ml in the Open group. Mean peak
expiratory flow improved from 2.30/s to
2.61/s in the Scope group and from 2.10/s to
2.51/s in the Open group. There were
significant increases in parameters other
than mean FEV, and mean peak expiratory

flow in the Scope group (Fig. 1). When the
improvement ratings for these parameters
were compared, values were slightly lower in
the Scope group but there were no significant
differences between the two groups (Fig. 2).

Coughing ability was classified into three
grades (Table 2). On day 3 post-surgery,
coughing ability before CPT was evaluated
as level III in six patients in the Scope group
and in 11 patients in the Open group. In
these 17 patients, FEV, per kg of body weight
before CPT was 10 ml (desired FEV, proposed
by Pontoppidan et al.®) or higher. In the
remaining patients with a coughing ability
of level II or lower, changes in coughing
ability were investigated. Table 3 shows that
coughing ability improved to level 11l in six of
seven patients with level II coughing ability
in the Scope group, and in all 11 patients
with level II coughing ability in the Open
group. Improvement in coughing ability did
not depend on whether values before CPT
reached the desired FEV, (10 ml/kg).

On day 14 post-surgery there were no
significant differences in vital capacity or
FEV, between the two groups, although peak
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