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Abstract
The coexistence of idiopathic scoliosis and Graves’ disease is not an established phenomenon. Bilateral 
pneumothoraces as a complication of posterior pedicle screw correction of scoliosis is an uncommon finding.
Thyroid storm as initial presentation in Graves’ disease is also uncommon. Surgery and stress are known 
precipitants of thyroid storm in untreated Graves’ disease. We report on a 14-year-old female with idiopathic
scoliosis who underwent posterior only pedicle screw correction of the deformity and developed bilateral 
pneumothoraces and thyroid storm in the first post-operative day. This was her first presentation with Graves’
disease. Pre-operatively she had reported no symptoms of hyperthyroidism. She was treated successfully and
discharged from the hospital.
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Case presentation

A 14-year-old female presented with a right-sided mid-tho-
racic scoliosis. She was noted to have ligamentous hyper-
laxity. There were no signs of Marfan syndrome or neurofi-
bromatosis. After a careful search for other causes of scol-
iosis a diagnosis of idiopathic scoliosis was made. At the
first presentation the Cobb angle was 42° and lateral side-
bending flexibility 20° (Figure 1). At that stage she was
managed conservatively with a thoracolumbar orthosis
brace. The deformity progressed despite the brace; the Cobb

angle had increased to 55° 2 years post initial presentation.
The patient and family were then counselled for surgical
correction. The pre-operative anaesthetic assessment was
unremarkable except for a resting tachycardia of 120 beats
per minute. The ECG showed this to be a sinus tachycardia.
A cardiac assessment including an echocardiogram revealed
a structurally normal heart. A careful search for possible
causes revealed none; there were no symptoms or signs of
hyperthyroidism. The tachycardia was thought to be due to
anxiety and the decision was made to proceed with the 
surgery.
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A standard general anaesthetic was given with propofol
for induction, rocuronium for muscle relaxation, and fen-
tanyl and remifentanil for analgesia. A size 6.0 endotra-
cheal tube was used, a right side radial arterial line insert-
ed and a right internal jugular central line placed without
difficulty. She was positioned prone for the surgery.
Vitals pre-operatively, intra-operatively and immediate-

ly post-operatively are shown in Table I.
Posterior Ponte osteotomies and pedicle screw correc-

tion and stabilisation with two rods were performed.
Intra-operatively the correct pedicle screw placement was
confirmed by probing the prepared pedicle and image
intensifier. No technical challenges or complications were
encountered and good correction was achieved (Figure 2).
The theatre time was 4 hours. The estimated blood loss
was 500 ml, decreasing the haemoglobin from 14.8 to
9.5.The tachycardia subsided. Problems started in the last
hour of surgery where end-tidal carbon dioxide was noted
to rise, along with peak and mean airway pressures. By
the end of surgery the clinical picture was that of bilater-
al tension pneumothoraces with hypotension, low oxygen
saturation and high end-tidal carbon dioxide. An urgent
chest X-ray confirmed the findings (Figure 3). Bilateral
Heimlich® valve drains were promptly inserted after nee-
dle decompression and her respiratory parameters sta-
bilised (Figure 3). Post operation a CT scan of the spine
was done and the position of the pedicle screws in the tho-
racic spine was confirmed to be inside the pedicle at all
the levels (Figure 4). 

There was also no paraspinal soft tissue collection next
to all the thoracic screws to suggest any deviation out of
the pedicle during the pedicle screw preparation. There
was no observed connection between the right and the left
pleura.
She was extubated soon afterwards. 
A few hours post-op, in the ICU, she was noted to have

a persistent tachycardia and fever despite adequate anal-
gesia. The temperature had risen to 38.6 °C and she was
agitated. The agitation and persistent tachycardia in the
presence of adequate analgesia triggered the physician to
screen the patient for some form of metabolic crisis
including hyperthyroidism. 

Figure 1. Showing 
a T7-L1 42° 
idiopathic scoliosis at
initial presentation

Figure 2. Showing
post-operation 
correction of the
curve

Figure 3. Left chest X-ray showing bilateral
pneumothoraces (arrows) immediately post-
operation. Right chest X-ray showing bilateral
Heimlich® valve drains (arrows) and expanded
lung

Figure 4. CT scan of the thoracic spine confirm-
ing pedicle screws to be in the pedicles and far
from lung parenchyma tissue

Table I: Vitals

Parameter Pre-op Post- ICU 
induction admission

Pulse (beats/min) 110 126 130
Blood pressure (mmHg) 141/74 103/42 98/51
Temperature °C 36.6 37.0 37.7
Respiratory rate 20 Vent: 12 22
Oxygen saturation % 95 99 90
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The thyroid function tests confirmed a hyperthyroid state
(Table II). Based on the criteria of Burch and Wartofsky, a
thyroid storm was diagnosed (Table III).1 She was treated
with propranolol, hydrocortisone and carbimazole.
AntiTSH receptor antibody results confirmed the diagnosis
of Graves’ disease.
She responded well to anti-thyroid treatment and was dis-
charged to the ward after a week in intensive care. She was
discharged from the hospital two days later and is continu-
ing carbimazole treatment under the care of an endocrinol-
ogist. 

Discussion
Graves’ disease is a syndrome characterised by hyperthy-
roidism, goitre, orbitopathy and pretibial myxoedema.
Hyperthyroidism is its most common feature.2 The patho-
genesis involves the formation of auto antibodies to thy-
rotropin (TSH) receptors which bind and activate the
receptor thereby stimulating thyroid hormone synthesis
and thyroid gland growth. Graves’ disease presents rarely
in adolescence; it has an incidence only of 1 in 300 000
per population.3 A literature review did not find any asso-
ciation of Graves’ disease and idiopathic scoliosis.
Graves’ disease is described in genetic disorders
DiGeorge syndrome and Chromosome 22q deletion.4

They present with congenital cardiac lesions, mental
retardation, cleft palate, spinal abnormalities and Graves’
disease. Other Graves’ disease associations are Down’s
syndrome, Turner syndrome and autoimmune conditions
such as juvenile rheumatoid arthritis, Addison’s disease,
type I diabetes mellitus, myasthenia gravis and systemic
lupus erythematosus.5 This patient had no associated
pathology.
Thyrotoxicosis from Graves’ disease is the most fre-
quent cause of thyroid storm.6 Thyroid storm is a rare life-
threatening hypermetabolic state caused by severe thyro-
toxicosis. Untreated thyroid storm has a mortality of up to
90%. It is thought to result from rapid rises in serum thy-
roid hormone levels, increased responsiveness to cate-
cholamines and enhanced cellular responses to thyroid
hormones. This can occur in untreated or partially treated
patients who experience severe stress. Frequently
described precipitants include surgery and anaesthesia
(thyroid or non-thyroid), infection, trauma, parturition
and acute iodine overload. 
The diagnosis of thyroid storm is clinical; it involves
quantifying the severity of thyrotoxic manifestations on
thermoregulation, cardiovascular, central nervous and
gastrointestinal-hepatic systems. Burch and Wartofsky
developed a scoring system grading the severity of thyro-
toxic manifestations on these organ systems.1 They found
a score of above 45 to be highly suggestive of thyroid
storm. This score is widely used to differentiate thyroid
storm from the milder thyrotoxicosis, because thyroid
function tests results cannot differentiate between the two
entities.7

The occurrence of thyroid storm as initial presentation
in Graves’ is commoner in children than adults. The true
frequency is unknown. It is described in a few case
reports.8-10 Aslan et al described it in previously undiag-
nosed Graves’ in a prepubertal child with respiratory
syncytial virus infection as a precipitant. Yuan et al

described its occurrence in a patient with organophos-
phate poisoning who had a predominantly nicotinic
clinical presentation with tachycardia and hypertension.
In our patient the stress of surgery and bilateral pneu-
mothoraces probably precipitated thyroid storm in
untreated Graves’ disease.

Table II: Thyroid function test results

Parameter ICU ICU 
admission discharge

Thyroid Stimulating 
Hormone mIU/L <0.03 (n=0.3-5.0) <0.03
Free thyroxin pmol/L >77   (n=9.1-23.8) 20.0

Table III: Diagnostic criteria for thyroid storm

(A score of 45 or more is highly suggestive of thyroid storm.1)

Diagnostic parameter Scoring 
points

Temperature 37.2–37.7 5
37.8–38.2 10
38.3–38.8 15
38.9–39.4 20
39.4–39.9 25

>40 30
CNS effects Mild (agitation)      10

Moderate (delirium/psychosis) 20
Severe (seizure/coma) 30

Gastrointestinal- Moderate (diarrhoea) 10
hepatic dysfunction Severe (jaundice) 20
Tachycardia 99–109 5

110–119 10
120–129 15
130–139 20

>140 25
Congestive heart failure mild 5

moderate 10
severe 15

Atrial fibrillation absent 0
present 10

Precipitant history negative 0
positive 10

TOTAL for patient=55

The agitation and persistent tachycardia in the presence of 
adequate analgesia triggered the physician to screen the patient 
for some form of metabolic crisis including hyperthyroidism
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The normal heart rate for a child of 14 years is 60–100
beats per minute.11 A resting sinus tachycardia on the pre-
operative anaesthetic assessment is a frequent finding; it
is most commonly caused by anxiety. Other important
causes to look for are hyperthyroidism, fever, sepsis, vol-
ume depletion, cardiopulmonary pathology and exposure
to stimulants. Rare causes include inappropriate sinus
tachycardia and postural orthostatic tachycardia syn-
drome which affects young women.12 Abnormal autonom-
ic control is thought to be the cause. For the anaesthesiol-
ogist the finding of a resting sinus tachycardia should
prompt a thorough clinical assessment. The need for lab-
oratory investigations is determined by the clinical find-
ings. If abnormal symptomatology and clinical findings
are elicited the anaesthesiologist should recommend 24-
hour Holter monitoring.12 Hyperthyroidism should be kept
in mind in patients with resting sinus tachycardia, and
thyroid function tests should be taken even if no other
obvious clinical findings of hyperthyroidism are found as
is illustrated in this case report.
Posterior approach scoliosis correction with pedicle
screw fixation is currently the gold standard in the man-
agement of progressive idiopathic scoliosis. It is con-
sidered to be safe.13 The complication rate is 11%, the
commonest complication being screw malposition.14

Pulmonary complications are rare; one case report of a
pneumothorax post thoracic pedicle screw placement
was found.15 Hicks et al in a review of 21 studies with a
total of 1 666 patients undergoing this type of surgery
found one pleural effusion and one pneumothorax.14

The effusion had resulted from intrathoracic screw mal-
position; while the pneumothorax had occurred in a
patient who had undergone thoracotomy. Suk et al

reported one spontaneous pneumothorax in a series of
462 patients who underwent thoracic pedicle screw fix-
ation.13

Our patient had internal jugular vein central venous
line insertion after induction of anaesthesia. This has a
risk of ipsilateral pneumothorax of 0.1–0.2 %.16 The
development of bilateral pneumothoraces cannot be
explained by this mechanism given that the central
venous line was only inserted on one side and no
attempts had been made on the opposite side. The post-
operative CT scans showed no breaching of the pleura
by the screws; thus the cause of the pneumothoraces
was perhaps unrelated to the surgery. In the absence of
an established cause the only explanation is that the
patient developed primary spontaneous bilateral pneu-
mothoraces. She has a thin body habitué, which fits the
profile of patients at risk of this condition. Primary
spontaneous pneumothoraces usually develop in tall
thin people of ages 10–30 years. Smoking is an addi-
tional risk factor. The incidence is 18 cases per 100 000
population per year.17 The pathophysiology is loss of
lung elastic fibres which results in sub-pleural bullae
which then rupture and cause pneumothoraces.

Ligamentous hyperlaxity such as occurs in Marfan syn-
drome and present in this patient is also a risk factor for
lung elastic fibre loss. Findik et al described a case of
bilateral pneumothorax following a unilateral trans-
bronchial lung biopsy in the absence of previous tho-
racic surgery.18 Their patient had pulmonary lymphangi-
oleiomyomatosis and the chest CT scan demonstrated a
connection between the right and the left pleural spaces
which could explain the bilateral pneumothorax com-
plication. Our patient did not demonstrate any connec-
tions between the pleural spaces. 

Conclusion
Bilateral pneumothoraces, though a rare complication
of posterior approach scoliosis surgery, can occur.
Practitioners should have a high index of suspicion for
this complication in patients with risk factors for pri-
mary spontaneous pneumothorax. A chest X-ray should
be done as soon as there is a detected change in venti-
lation pressure to avoid the development of life-threat-
ening tension pneumothoraces. The finding of a resting
tachycardia on the pre-operative assessment should
prompt a search for an underlying cause including
hyperthyroidism especially in patients undergoing
major surgery.

Disclosure: None of the authors received any benefits in

the preparation of this case report.
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