Retrospective evaluation of 113 children
with scoliosis

Duygu OLMEZ!, Arzu BABAYIGIT!, Mustafa KIR?, Demet ALAYGUT3, Nevin UZUNER!, Ozkan KARAMAN!,
Nurettin (INAL2, Giil SAYLAM?2

! Dokuz Eylal niversitesi Tip Fakiiltesi, Cocuk Allerji Bilim Dali, Izmir
2 Dokuz Eylul (Iniversitesi Tip Fakiiltesi, Cocuk Kardiyoloji Bilim Dali, izmir
3 Dokuz Eylal (niversitesi Tip Fakiiltesi, Cocuk Saghgi ve Hastaliklari Anabilim Dali, izmir.

OZET

Skolyozlu 113 cocugun retrospektif degerlendirilmesi

Bu calismanin amaci; skolyozlu 113 ¢cocugun demografik ézelliklerini, preoperatif solunum fonksiyon testlerini ve ekokar-
diyografik incelemelerini degerlendirmek ve preoperatif incelemeler ile postoperatif komplikasyonlar arasindaki iliskileri
saptamak. 2004-2006 yullart arasinda opere olan 113 skolyozlu cocugun tibbi kayttlar, preoperatif solunum fonksiyon test-
leri ve ekokardiografik incelemeleri retrospektif olarak degerlendirildi. Preoperatif solunum fonksiyon testleri, preoperatif so-
lunum semptomlart ve postoperatif solunum komplikasyonlart arasindaki iliskiler arastirildi. Hastalarin 37’si erkek, 76’st
kiz cocugu idi. llk ve son operasyon sirasinda hastalarin ortalama yaslan sirasiyla 11.2 = 3.8 ve 11.7 + 3.6 yas idi. Skolyoz
nedeniyle yaptlan operasyon sayist ortalama 1.5 + 1.4 idi. En stk gériilen form hastalann %42.5’inde bulunan idiyopatik
skolyozdu. Hastalann %68.1’inde hi¢ solunum semptomu yoktu. Preoperatif FVC, FEV,, PEF ve MEF 5 . degerleri siraswyla
hastalarnin %43.4, %58.4, %53.1 ve %65.5’inde normal saptandi. Ekokardiyografiler hastalarnin %34.5’inde normal bulundu.
En stk gortilen kalp kapak anomalisi hastalarnin %25.7’sinde saptanan mitral kapak prolapsusu idi. Calismamizda skolyoz-
lu cocuklarda preoperatif solunum fonksiyon testleri, preoperatif solunum semptomlart ve postoperatif solunum komplikas-
yonlan arasinda anlamlt bir iliski saptanmadi.
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SUMMARY

Retrospective evaluation of 113 children with scoliosis
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To evaluate demographic features, preoperative pulmonary function tests and echocardiographic examinations of 113 child-
ren with scoliosis and to determine the associations between preoperative investigations and postoperative complications.
Medical records, preoperative pulmonary function tests and echocardiographic examinations of 113 children with scoliosis
who were operated between January 2004 and 2006 were evaluated retrospectively. Associations between preoperative
pulmonary function tests, preoperative pulmonary symptoms and postoperative pulmonary complications were investiga-
ted. There were 37 male and 76 female patients. The mean ages of the patients at the time of the first and last surgery we-
re 11.2 £ 3.8 and 11.7 = 3.6 years respectively. The mean number of surgery performed for scoliosis was 1.5 + 1.4. Idiopa-
tic scoliosis was the most common form constituting 42.5% of the patients. 68.1% of the patients had no preoperative pul-
monary symptoms. Normal preoperative FVC, FEVI, PEF and MEF25_75 values were detected in 43.4%, 58.4%, 53.1% and
65.5% of the patients respectively. Echocardiograms were found normal in 34.5% of them. The most common cardiac valve
anomaly was mitral valve prolapsus which was detected in 25.7% of the patients. No significant associations were found
between preoperative pulmonary function tests, preoperative pulmonary symptoms and postoperative pulmonary compli-
cations of children with scoliosis in our study.

Key Words: Scoliosis, children, preoperative pulmonary function tests, preoperative pulmonary symptoms, postoperative
pulmonary complications, echocardiography.

Scoliosis is caused by the lateral displacement children with scoliosis retrospectively who were
and rotation of the vertebral bodies (1). The pur- operated in our hospital and to determine the
pose of operation is to halt the development of associations between preoperative investigati-
scoliosis and further damage to the cardiopul- ons and postoperative pulmonary complicati-
monary function (2). Scoliosis increases the ons.

risks of pulmonary complications after surgery
because it is associated with progressive restric-

MATERIALS and METHODS

tive lung disease (3). It results a decrease in pul- We evaluated the medical records, preoperative
monary function due to the stiffness of the chest PFTs and echocardiographic examinations of
wall and the decrease in the force of the respira- 113 children with scoliosis retrospectively who
tory muscles (4). were consultated with Departments of Pediatric

Allergy and Pulmonology and Pediatric Cardi-
ology before surgery between January 2004
and 2006. Age at the time of diagnosis, age at
first and last surgery, gender, type of scoliosis,
number of surgery due to scoliosis and family
history of scoliosis were recorded. Preoperative

The association between spine deformities and
major cardiac malformations is well recognized
(5). However there are few studies reporting the
prevalence of asymptomatic cardiac valve ano-
malies of the patients with scoliosis (6).

We aimed to evaluate demographic features, PFT parameters [forced expiratory volume in 1
preoperative pulmonary function tests (PFTs) second (FEV1), forced vital capacity (FVC), pe-
and echocardiographic examinations of 113 ak expiratory flow (PEF), (forced expiratory
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flows at 25% to 75% of vital capacity (FEF,5
25)], echocardiographic examinations, type of
surgery, preoperative pulmonary symptoms and
postoperative pulmonary complications of the
last surgery were noted. PFTs were performed
by respiratory technicians using a calibrated spi-
rometer in cooperative children over the age of
6 years. Cardiac evaluation included a two di-
mensional echocardiogram in M mode and a co-
lor ultrasound Doppler examination.

The descriptive analysis included the mean, ran-
ge, and standard deviation of the quantitative
variables. The Chisquared test was employed to
compare proportions. Statistical significance
was set at a p value of less than or equal to 0.05.
Data were processed with the SPSS software
package, version 15.

RESULTS

There were 37 (32.7%) male and 76 (67.3%) fe-
male patients. The mean ages of the patients at
the time of the first and last surgery were 11.2 +
3.8 (range 1-18) and 11.7 + 3.6 years (range 1-
18) respectively. The mean time between the di-
agnosis of scoliosis and the first surgery was 3.8
+ 3.7 years (range 0-16). The mean number of
surgery performed for scoliosis was 1.5 + 1.4
(range 1-14).

Thirty eight (33.6%) patients had congenital
scoliosis, 48 (42.5%) idiopathic scoliosis, 6
(5.3%) scoliosis due to a neuromuscular dise-
ase, 4 (3.5%) scoliosis with syndromes and 17
(15%) kyphoscoliosis. Ten patients (8.8%) had a
positive family history of scoliosis. Mean age of
the patients with idiopathic scoliosis was 11.1 =
3.4 years (range 1-17).

Seventy seven (68.1%) patients with scoliosis
had no preoperative pulmonary symptoms whi-
le 9 (8%) patients had cough, 2 (1.8%) whe-
ezing, 3 (2.7%) dyspnea and 22 (19.5%) effort
intolerance. No preoperative pulmonary disease
was detected from the medical records in 101
(89.4%) of the patients while 4 (3.5%) patients
had recurrent pneumonia, 3 (2.7%) asthma and
5 (4.4%) recurrent bronchiolitis. In 104 (92%) of
the patients, preoperative chest radiograms we-
re normal. Bronchiectasis was detected in 1

(0.9%), hyperaeration in 6 (5.3%) and pneumo-
nic infiltration in 2 (1.8%) of the patients.

PFTs were performed in 99 (87.6%) of the pati-
ents before the last operation. The mean FVC of
the patients was 78 + 18.9% (range 32-125%),
FEV, 83.7 + 19.9% (range 28-125%), PEF 84.8
+ 22% (range 26-135%), and MEF,; .5 88.6 =
31.2% (range 15-179%). Preoperative FVC valu-
es were < 60% of predicted in 16 (14.2%), 60-
80% in 17 (15%) and > 80% in 66 (58.4%) of the
patients. Preoperative FEV, values were < 60%
of predicted in 16 (14.2%), 60-80% in 17 (15%)
and > 80% in 66 (58.4%) of them. Preoperative
PEF values were < 60% of predicted in 10
(8.8%), 60-80% in 30 (26.5%) and > 80% in 59
(52.2%) of them. Preoperative MEF,5 -5 values
were < 45% of predicted in 7 (6.2%), 45-65% in
17 (15.1%) and > 65% in 75 (66.4%) of the pa-
tients.

There were no significant correlations between
preoperative PFTs (FVC, FEV,, PEF and MEF 5
75) and preoperative pulmonary symptoms.
Correlation between preoperative FVC and pre-
operative pulmonary symptoms were given in
Table 1. No significant correlation was found
between preoperative pulmonary symptoms
and postoperative pulmonary complications
(Table 2). There were no significant correlations
between preoperative PFTs (FVC, FEV,, PEF
and MEF,; ,5) and postoperative pulmonary
complications. Correlation between preoperati-
ve FVC and postoperative complications was gi-
ven in Table 3.

Preoperative echocardiograms were performed
in 80 cases (70.8%). Echocardiograms were fo-

Table 1. Correlation between preoperative FVC
and pulmonary symptoms.

Preoperative

pulmonary Preoperative FVC
symptoms Normal Abnormal Total
Yes 13 17 30
No 38 31 69
Total 51 48 99

02=1.154, p=0.283.

Tuberkiloz ve Toraks Dergisi 2009; 57(1): 56-61

58



Olmez D, Babayigit A, Kir M, Alaygut D, Uzuner N, Karaman O, (Inal N, Saylam G.

und normal in 39 cases (34.5%). Mitral valve
prolapsus (MVP) was detected in 29 (25.7%),
atrial septal defect in 5 (4.4%), mitral valve de-
ficiency in 2 (1.8%), patent ductus arteriosus in
1 (0.9%), aortic arch anomalies in 1 (0.9%), left
persistent superior vena cava in 1 (0.9%) and
aortic valve deficiency in 2 (1.8%) patients.
Thirty seven out of 103 patients without positi-
ve family history of scoliosis had valvular ano-
malies, whereas 7 out of 10 patients with posi-
tive familiy history of scoliosis showed patholo-
gical echocardiographic results. There was no
correlation between family history of scoliosis
and presence of cardiac anomalies (x2= 0.14,
p= 0.71). There were no complications during
or after surgery related to the cardiac valve
anomalies.

Operation procedures revealed posterior spinal
fusion in 89 (78.8%), anterior spinal fusion in 6
(5.3%) and sectioning of the filum terminale for
tethered cord in 2 (1.8%) of the patients.

The mean time spent in intensive care in the
postoperative period was 1.6 + 1.2 days (range
1-5). The mean day the patients were entubated

Table 2. Correlation between preoperative pul-
monary symptoms and postoperative pulmonary
complications.

Postoperative

pulmonary Preoperative pulmonary symptoms
complications Normal  Abnormal Total
Yes 10 1 21
No 65 25 90
Total 75 36 111

02=3.105, p= 0.078.

Table 3. Correlation between preoperative FVC
and postoperative pulmonary complications.

Postoperative

pulmonary Preoperative FVC
complications Normal Abnormal  Total
Yes 6 10 16
No 44 38 82
Total 50 48 98

02=1.399 p=0.237.

was 1.2 = 0.71 days (range 1-5). Seventeen
(15%) patients needed postoperative ventilation
support more than one day. One patient (0.9%)
had pneumonia, 3 (2.7%) pneumothorax, 2
(1.8%) pleural effusion and 2 (1.8%) atelectasis
after surgery.

DISCUSSION

Pediatric spinal deformity results from multiple
conditions including congenital anomalies, ne-
uromuscular disorders, skeletal dysplasia and
developmental disorders (idiopathic) (7). Scoli-
osis is the most common abnormality of the spi-
ne and tends to become clinically evident during
periods of rapid somatic growth. The majority of
cases are idiopathic and idiopathic scoliosis oc-
curring around puberty is the most common
type (1). In our study idiopathic scoliosis was
the most common form constituting 42.5% of
the patients and the mean age of the patients
with idiopathic scoliosis was 11.1 = 3.4 years si-
milar with the literature.

The prevalence of scoliosis is much higher
among girls, with a female to male ratio of app-
roximately 3:1 (1,8). In our study 67.3% of the
patients were female compatible with the litera-
ture.

A hereditary factor has been suggested on the
basis of welldescribed familial patterns of scoli-
osis, as well as on the much higher risk of deve-
loping scoliosis in children whose parents have
scoliosis (9). In our study 8.8% of the patients
had a positive family history of scoliosis.

Scoliosis has generally been associated with the
development of restrictive lung defect. Exercise
capacity is usually decreased, and dyspnea on
exertion may be one of the first clinical manifes-
tations of scoliosis (1). In our study 31.9% of the
patients had pulmonary symptoms such as co-
ugh, wheezing, dyspnea and effort intolerance.

Thoracic surgery decreases lung volumes, expi-
ratory flow rates and oxygenation after surgery
(10,11). This can lead to pulmonary complica-
tions such as pneumonia, bronchospasm and
atelectasis (11). The most serious pulmonary
complication is the development of postoperati-
ve respiratory failure which may delay weaning
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of mechanical ventilation (1). In our study 15%
of the patients needed postoperative ventilation
support more than one day.

Preoperative PFTs can be used to predict inci-
dence of postoperative pulmonary complicati-
ons but there is no direct correlation between the
preoperative pulmonary functions and the inci-
dence and severity of postoperative complicati-
ons (1). Yuan et al, concluded that neither pre-
operative polysomnography nor infant PFT can
predict the need for prolonged postoperative
mechanical ventilation following scoliosis sur-
gery in children (12). Padman et al, reported a
significant correlation between abnormal pre-
operative PFTs and postoperative pulmonary
complications in patients with scoliosis. In our
study no correlation was found between preope-
rative PFTs and postoperative pulmonary comp-
lications (13). Zhang et al, found no significant
correlation between preoperative pulmonary
symptoms and postoperative pulmonary comp-
lications (2). We also did not find any correlati-
on between preoperative pulmonary symptoms
and postoperative pulmonary complications
compatible with that study.

Distortion of the thoracic cavity by scoliosis af-
fect the functions of the lungs, the large airways,
the heart and the big vessels by altering their po-
sition and their relation to each other (1). Seve-
ral authors have postulated that the association
between cardiac valve anomalies and skeletal
deformities is due to problems in the fetal
growth pattern (14). Primiano et al, suggested
that cardiopulmonary and thoracic changes in
idiopathic scoliosis may be expressions of a
common collagen defect (15). Colomina et al,
found the prevalence of valvular anomalies in
idiopathic scoliosis 24% (6). The most frequ-
ently found valvular anomaly was MVP repre-
senting almost 75% of the total. Dhuper et al,
reported a 13% prevalence of MVP in a series of
139 patients with idiopathic scoliosis (16). Basu
et al, detected cardiac defects in 26% of the pa-
tients with congenital spinal deformity (17). Alt-
hough echocardiograms could be performed
only in 70.8% of our patients, the most frequ-
ently found valvular anomaly was MVP which
was detected in 25.7% of the children.

We analyzed the medical records of 113 children
with scoliosis retrospectively who were operated
in our hospital. Although no correlation was not
found between the preoperative PFTs and the in-
cidence of postoperative complications in our
study compatible with the literature, data in the
literature is not sufficient to determine that PFTs
are not needed in patients with scoliosis preope-
ratively. We also want to point out the high fre-
quency of cardiac valve anomalies especially
MVP in patients with scoliosis.
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