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Abstract:

Introduction: Thoracotomy is a commonly performed procedure surgical procedure in infants and children.
The thoracotomy incision may result in long-term physical impairment and deformity. Altered pulmonary
function is the main factor influencing morbidity and mortality in thoracic surgery. The normal pulmonary
function is dependent on an intact thoracic cage, normal pleural cavity, and healthy lung parenchyma.

Aims and Objectives: To study the midterm outcomes after Thoracotomy and Thoracoscopy in children. (1)
Changes in pulmonary function. (2) Cosmesis of scar. (3) Effect of surgery on the spine.

Place of Study: Narayana Hrudayalaya Hospitals, Bangalore.

Duration of Study: 3 years (1/9/2012 to 31/08/2015).

Type of Study: Prospective and observational study of a cohort of patients undergoing thoracic surgery

Sample Size: 45 (Thoracotomy + VATS).

Result: The mean age at surgery was 6 years, range between 1 day and 17 years. 55.55% ( 25) were Male and
44.45 % (20) were Female.

Discussion: In this study, out of 76 patients who underwent thoracic surgery, 45 came for follow up. Patient
details were entered and analysed. The mean age of patients was 6 years. Total numbers of Male were 25,
Female 20.

Keywords: Optimal Access, Mastectomies, Parenchyma, Pulmonary Function, Thoracotomy, VATS.
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Introduction
Thoracotomy is a commonly performed procedure which will affect this will cause decreased
surgical procedure in infants and children. It functional capacity [3, 4, 5].

provides excellent access and exposure to the
thoracic viscera. Thoracotomy approach often
results in division of muscles (latissimus-dorsi and
serratus anterior muscles) and separation of ribs.
Division of these muscles and ribs can result in
significant post-operative pain and diminished
pulmonary function [1]. To prevent the morbidity associated with
thoracotomy various modifications have been tried,
thoracosopy, muscle sparing, mini-thoracotomy
and thoracotomy along the axillary skin crease are
a few modifications [6].

Scoliosis may occur after thoracotomy but is more
common and severe in patients with associated
vertebral anomalies [5]. Though the degree of
scoliosis found is not significant to warrant
intervention, regular monitoring is important.

The thoracotomy incision may result in long-term
physical impairment and deformity [2]. Altered
pulmonary function is the main factor influencing
morbidity and mortality in thoracic surgery.
Thoracoscopy is a minimally invasive procedure. It
is routinely used for lobectomies, mastectomies,
and EA repairs. It offers the advantage of less pain
and better cosmesis [6].

The function is decreased in the immediate post-
operative period. Over the Ilong term, the
pulmonary function 1is the contribution of
parenchyma, muscles, and diaphragm. Any insult
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Most open thoracic surgery operation is performed
through a lateral thoracotomy. The purpose of
approaches is to provide optimal access, adequate
exposure of viscera requiring surgical attention.
Potential for complication and morbidity after large
thoracotomy incisions have encouraged the
development of VATS.

Aims and Objectives

e To study the midterm outcomes after
Thoracotomy and Thoracoscopy in children

1. Changes in pulmonary function
2. Cosmesis of scar
3. Effect of surgery on the spine

Material and Methods

Place of Study: Narayana Hrudayalaya Hospitals,
Bangalore.

Duration of study: 3 years (1/9/2012 to
31/08/2015).

Type of study: Prospective and observational study
of a cohort of patients undergoing thoracic surgery

Sample size: 45 (Thoracotomy + VATS).

Source of data: Continually updated prospective
database of children who underwent thoracic
surgery in our institute

Inclusion Criteria

Patients were included if they met all the following
criteria
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<18 years of age

2. Had undergone thoracic surgery

3. Have had at least 1-year follow-up after their
thoracic surgery

Exclusion Criteria

1. Patients with congenital heart disease, as it will
affect the physiology of exercise stress test

Methodology

Patients who had undergone thoracic surgery
(Thoracotomy and VATS) were included in the
study. Prospective patient data was maintained in
an excel sheet. Patients who had finished at least 1
year of follow-up were included in the study. They
were invited for follow-up.

Each patient was subjected to PFT, six-minute walk
test, the clinical exam for scar assessment and x-ray
chest.

Pulmonary function test was performed in children
more than 6 years of age. At rest, each patient was
asked to blow into the PFT machine.

FEVI/FVC of <70% predicted was taken as
obstruction

FVC and FEV1 <80% of predicted with normal
FEV1% was taken as restrictive.

The PFT machine used was Easy One spirometer,
manufactured by Medizinetechnik, AG, Zurich,
Switzerland as shown below.

i

Figure 1: Spirometer

Statistical analysis: The data collated was entered
in an excel sheet. Data analysis was done by
statistician with the help of computer using SPSS
statistical package- Version 17.

Using this software, range, means, and standard
deviation was calculated for quantitative variables
like age, duration of follow-up. Frequencies and
percentages were calculated for qualitative
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variables like sex, diagnosis, surgery was done etc.
Chi-square, ‘t’ value and 'p' values were calculated.
ANOVA and Student ‘t‘test were used to test the
significance of a difference between quantitative
variables and Yate's and Fisher's chi-square tests
for qualitative variables. A 'p' value less than 0.05
denote significant relationship

Results
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Profile of Cases Studied: Of 76 eligible children, the basis of analysis.
data was available for 45. This cohort of 45 formed

Table 1: Age Distribution at the time of follow-up

Age Group (Years) Cases
No %
0-5 27 60
6-10 5 11
11-15 11 24
>15 2 5
Total 45 100.0
Range 1-18 Years
Mean 6 Years
Median 8 Years
S.D. 5.23

AGE DISTRIBUTION
(AGE IN YEARS)

m0-5 m6-10 m11-15 m>15

Chart 1: Pie chart showing age distribution at follow up
Sex Distribution: Out of 45 patients, 25 were boys and 20 were girls.

Table 2: Sex Distribution

Sex Cases
No %
Male 25 55
Female 20 45
Total 45 100.0
Raju et al. International Journal of Current Pharmaceutical Review and Research
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SEXDISTRIBUTION

m Male

mFemale

Chart 2: Pie chart showing distribution of sex in study population Sex Cases No % Male 25 55. Female 20
45 Total 45 100.0

Diagnosis: Diagnosis was divided into congenital, Others were Hydatid, TEF, CCAM, mediastinal
infections, malignancy and acquired conditions. masses, emphysema, and eventration.
Empyema was the commonest diagnosis (35.6%).

Table 3: Diagnosis in the study population

Diagnosis Cases
No %
Congenital 17 38
Infections 18 40
Malignancy 05 11
Acquired 05 11
Total 45 100
Raju et al. International Journal of Current Pharmaceutical Review and Research
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Diagnosis

MW Congenital M Infections M Malignancy M Acquired

Chart 3: Pie chart showing the various diagnosis in the study population

Table 4: Diagnosis in the study population as per etiology

Diagnosis Cases
No %
TEF 7 16
CCAM 5 11
Eventration 1 2
Left upper lobe CLE 1 2
Sequestration 1 2
Empyema 16 36
Pulmonary Hydatid 4 9
Bronchiectasis 1 2
Lymphangioma 1 2
Thymoma 1 2
PNET 1 2
Teratoma 3 7
Esophageal Perforation 1 2
Esophageal stricture 1 2
Pneumatocele 1 2
Total 45 100.0
Age at Surgery: These cohorts of children were follow up was at least 1 year. The mean age at
seen at follow up. The difference in age at surgery surgery was 6 years, range 1 day to 17 years. The
and age at follow up was noted. The duration of mean age at follow-up was 8.78 years.
Table 5: Age at surgery
Parameter Age (Years) at Surgery
Range 1 days- 17
Mean 6
S.D. 4.3

Surgery: Thoracotomy and VATS: A total 32 thoracotomies and 13 thoracoscopies were done. Thoracotomy
formed the bigger group of patients.

Raju et al. International Journal of Current Pharmaceutical Review and Research

1176




International Journal of Current Pharmaceutical Review and Research

Table 6: Surgery- VATS and Thoracotomy
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Surgery done Cases
No %
Video-Assisted Thoracoscopic Surgery 13 30
Thoracotomy 32 70
Total 45 100.0
70 9%( 32) 30%(13)

TYPE OF SURGERY DONE

aVATS

0 THORACOTOMY

Chart 4: Pie chart showing distribution of VATS and thoracotomy

Pulmonary function test: The PFT were carried
out in 26 out of 45 patients.13 children were found
to have restriction and 13 children normal

Table 7: Results of Pulmonary Function Test

pulmonary function tests. No
was found on PFT"s.

obstructive pattern

Pulmonary Function Test Cases
No %
Normal 13 50
Restrictive 13 50
Total 26* 100.0

*For 19 cases PFT not done

PFT was not carried out in 19 children. As per the
study protocol children less than 6 years could not

follow the instruction for performing pulmonary

function

test.
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,29%(13)

PULMONARY FUNCTION TEST

BNORMAL ®RESTRICTIVE ONOTDONE

Chart 5: Pie chart showing distribution of results of pulmonary function test

Scar Assessment: The scar score ranged from 0 to 8, mean scar score was 3.69. A lower scar score indicates a
more acceptable and finer scar.

Table 8: Scar Assessment Score

Scar Assessment Score Cases
No. %
0 1 2
1 6 13
2 8 18
3 5 11
4 9 20
5 9 20
6 2 4
7 4 9
8 1 2
Total 45 100.0
Range 0-8
Mean 3.69
S.D. 1.98
Raju et al. International Journal of Current Pharmaceutical Review and Research
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Chart 6: Bar graph showing scar assessment score in the study population

Type of surgery and Scar assessment score: The
mean scar score of thoracotomies was significantly
higher than VATS. Lesser score was indicative of

in thoracotomy. The mean score was 4.19 in
thoracotomy group and 2.46 in VATS group. The
thoracotomy group had higher scar scores.

better cosmesis. The range of scar score was higher

Table 9: Type of surgery and Scar assessment score

Type of Surgery Scar Assessment Score
Mean S.D. Range
VATS 2.46 1.51 0-4
Thoracotomy 4.19 1.94 1-8
‘P 0.0064 (Significant)
5 B Mean scar score

4.19

THORACOTOMY

VATS

Chart 7: Bar graph showing Scar score in VATS and thoracotomy
X axis- VATS and thoracotomy
Y axis- mean scar score

mean angle which was lesser compared to older
children. Higher degree was seen in children
treated for infectious disease like empyema,
Hydatid, and mediastinal tumors. Children more

Age and Scoliosis: The mean Cobb‘s angle was
seen to be more in older patients. There was the
significant difference in scoliosis score as the
patient's age increased. The younger patients had
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than 12 years had higher degree of Cobb‘s group, with less pliability of ribs and spine. The
compared to children less than 12 years. This could pathology also could add to scoliosis. Infectious
be because older children are in adolescent age disease scores were higher.

Table 10: Multivariate analysis of Age and Scoliosis in VATS and thoracotomy

Age at follow up Scoliosis (degrees)
Mean S.D.
UptolYr 1.17 2.37
2-5Yrs 1.07 2.02
6-10 Yrs 4.0 3.0
11-15 Yrs 4.91 1.76
Above 15 Yrs 4.5 2.12
‘P 0.0002 (Significant)
6 .‘ ® Mean scoliosis
g 51
e
g 4 -
T
2 3 -
® 27
2,
© . : e o
c : — s pee-2
§ O s ey
= Upto1 2to5 6to10 11to15

yr yrs yrs yrs  15yrs
AGE GROUP

Chart 8: Bar Graph Depicting Mean Cobb’s Angle and Age Group.
Side of Surgery & Scoliosis The mean Cobb angle was more on right side
compared to left. There were also more cases of
right side operated children.

Table 11: Side of Surgery & Scoliosis

Side of Surgery Scoliosis (Degrees)
Mean S.D.
Right 2.93 2.69
Left 1.89 2.72
‘P 0.2138 (Not Significant)
Raju et al. International Journal of Current Pharmaceutical Review and Research
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Side of Surgery & Scoliosis

Right

Loft

Chart 9: Bar graph showing degree of scoliosis in children operated on right side and left side
X axis-side of surgery
Y axis- Cobb’s angle

Discussion

In this study, out of 76 patients who underwent
thoracic surgery, 45 came for follow up. Patient
details were entered and analysed. The mean age of
patients was 6 years. Total numbers of boys were
25, girls 20. The most common diagnosis was
empyema, followed by TEF. The mean duration of
follow-up after the procedure was 2.85 years. Of 45
procedures, 32 were thoracotomy and 13 VATS. 27
were done on the right side and 13 on the left side.

We set out to see the consequences of thoracotomy
on pulmonary function, scoliosis, and scar. At
follow-up, 13 children had a restrictive pattern and
13 children had a normal pulmonary function. Six-
minute walk test was used as exercise stress test
and was normal in all the subjects more than 6
years .Scoliosis was found to be of lesser degree on
Cobb's angle. But the degree of scoliosis was more
in older age group (11-15 years). The scar score of
thoracotomies was significantly more than VATS.

Conclusion

1. Patients undergoing thoracic surgery were
studied prospectively.

2. They were followed up after minimum 1 year
from the time of surgery. They were assessed
for intermediate term outcome after looking at
following parameters. Pulmonary function test,
six-minute walk test, scoliosis using Cobb
‘angle and scar using Vancouver scar scale.

3. The pulmonary function and exercise tolerance
was found to be comparable in thoracotomy
group and VATS group. All the children in
both the groups had no exercise intolerance on
six-minute test. The pulmonary function tests
indicated normal or minimal restriction.
Thoracotomy or VATS did not affect the

Raju et al.

pulmonary growth or reserve to cause
restriction in activity.

4. The degree of Cobb‘s angle was less than 10
degrees, which was defined as not significant.
On followup, children older than 12 years were
found to have higher degree of Cobb‘s angle.
Pathology did not have effect on development
of scoliosis. Maybe in the adolescent period,
the degree of scoliosis increases. But does not
necessitate intervention as the pulmonary
reserve and exercise tolerance is normal

5. Aesthetics after thoracotomy are important as
the scar is large. The mean scar score was high
in thoracotomy. No hypertrophy of scar or
keloid formation was seen. VATS has the
advantage of minimal scar
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