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Abstract 

Introduction: Advancement in operative techniques, better understanding of biomechanics and 

breakthrough in technology making spinal deformity correction surgery become more feasible 

and conducted more often. Majority of the neurological complications were related to spinal 

cord disruption due to technical issues. However, neurological complications that were 

attributed to brain pathology were more likely to be of ischemic origin. Case Illustration: We 

performed spinal deformity correction surgery on a 20-year old man with adult idiopathic 

scoliosis classification Lenke 2AN, with Cobb angle of 68°. On the second day, the serum 

sodium level showed a reduction. MRI examination revealed hyper acute infarct lesion on the 

posterior lobe of left temporo-parietal aspect. However, DSA examination was unremarkable. 

On the third postoperative day, his motoric and sensory functions, and sodium level returned to 

normal state. His cognitive function and communication abilities were able to return to normal 

gradually. Discussion: Stroke that occurs during spinal deformity correction surgery is reported 

in 5.8% of operative cases. Prone positioning accompanied by extension of the neck can 

compress vertebral arteries, causing reduction in vascular flow. Therefore, inappropriate prone 

positioning on the operating table for a prolonged period may cause cerebral ischemia. 

Conclusion: This case may serve as a reminder to surgeons and anesthesiologists towards the 

existence of such complications. Full awareness of the risk, good preoperative assessment, good 

surgical training, good communication, good teamwork, and good intraoperative and 

postoperative monitoring will minimize the risk for neurological complications. 
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Introduction 

Scoliosis is a spinal deformity disorder, in 

which the spine is curved sideways. Along 

with the improvement of medical screening 

and diagnosis, more people are detected with 

the spinal deformity. Additionally, 

advancement in operative techniques, better 

understanding of biomechanics and 

breakthrough in technology making spinal 

deformity correction surgery become more 

feasible and conducted more often. Spinal 

deformity correction surgery is a major 

operation with high impact on the physiology 

of the patient and carries high risk of 

complications. The complications may be 

categorized as infection, neurological, 

mechanical, and general/peri-operative [1]. 

One systemic review found 40% risk of 

adverse peri-operative events, [2] while a 

multicenter study reported overall 

complication rate of 39% [3]. On the other 

hand, morbidity and mortality registry of 

adult scoliosis surgery by Scoliosis Research 

Society only find 13.4% complication rate [4]. 

One study in Europe found that the most 

complications were related to mechanical or 

neurological, while the neurological 
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complications were related to technical issues 

causing spinal cord disruption [1]. 

The most commonly found postoperative 

neurological complication is delirium. It 

affects up to 70% of elderly patients 

undergoing major surgery, with adverse 

outcomes varying from persistent cognitive 

decline up to mortality [5, 6]. It is a marker 

of susceptibility of the brain, and most 

frequently, underlying neurological disease 

presents in these patients [7]. Complication 

of perioperative stroke in general surgery is 

varying widely, between 0.08-1.0% [8, 9]. 

However, the highest risk found on cardiac 

surgery and carotid endartectomy (4-10%) 

[10, 11].  

Some studies also found that the incidence of 

perioperative stroke is attributable to 

perioperative metoprolol use in non-cardiac 

surgery [12, 13]. Spinal cord ischemia (SCI) 

postoperative complication is closely related 

to thoracoabdominal aneurysms and 

dissections repair surgery [11]. The etiology 

of immediate onset SCI is thought due to 

spinal cord blood supply interruption.  

The postoperative mortality due to SCI may 

be as high as 50%, with 5-year mortality rate 

up to 75% [14, 15]. Visual loss after surgery 

is rare, with the highest rate can be found in 

posterior spine surgery (0.03%) [16]. It can be 

caused by occlusion of central retinal artery, 

cortical blindness, and ischemic optic 

neuropathy (ION)[11].  

One study found that postoperative visual 

loss is related to blood loss ≥1 liter or 

anesthetic duration ≥6 hours [17]. 

Cholelithiasis and acalculous cholecystitis, 

pancreatitis, superior mesenteric artery 

syndrome, ileus, coagulopathy, chylothorax, 

pneumothorax, hemothorax are other rare 

complications that also associated with 

scoliosis surgery, but causing no neurologic 

symptom. Complication of stroke may occur 

during or after surgery, or may even be 

delayed up to 30 days. Mostly the brain 

pathology occurs is of ischemic origin, less 

likely of haemorrhagic. The risk is not 

related to general anesthesia procedure 

[18].These patients have the same risk of 

stroke even without having the surgery. 

However, the mortality risk in these setting 

of surgery is higher than in the community 

[19]. Stroke neurologist consultation and 

necessary neuroimaging need to be done 

shall postoperative stroke occur.  

Additionally, physiological perturbations, 

such as hypotension, hypoxia, hyperthermia, 

hyperglycemia, should be avoided because it 

can exacerbate the neural injury [11]. 

Case Report 

A 20-year old man presented to our 

outpatient clinic and we diagnosed him with 

adult idiopathic scoliosis classification Lenke 

2AN, with Cobb angle of 68°. The patient was 

planned for spinal deformity correction 

surgery. Preoperative neurology, cardiology, 

and pulmonology assessment was 

unremarkable. No previous history of any 

cardiac or vascular disease. Preoperative 

medication were given as the following: 500 

miligram injection of tranexamic acid 

(Tranexid, Dexa Medica); 125 miligram 

injection of methylprednisolone (Medixon, 

Ferron); and inhalation with 2.5 miligram of 

albuterol (Ventolin, GlaxoSmithKline 

Pharmaceuticals). The patient also had 

preoperative physiotherapy deep breathing 

exercise.  

However, preanesthesia assessment revealed 

ASA physical status III with low central 

venous pressure (0-4 cmH2O). In order to 

maintain the blood pressure and central 

venous pressure, 20 miligram injection of 

furosemide (Lasix, Sanofi Group Indonesia), 

250 miligram injection of dobutamine 

hydrochloride (Dobuject, Dexa Medica), and 

250 mililiter infusion of 5% albumin 

(Octalbin, Kalbe Farma) were also given by 

the anesthesiologist.  

The patient had additional preoperative 

medication of 1 gram injection of meropenem 

(Merofen, Kalbe Farma), 40 miligram 

injection of pantoprazole (Pranza, Kalbe 

Farma), and calcium supplement (Epocaldi, 

Novell Pharma). Spinal deformity correction 

was performed, and the surgery went 

uneventful. Intraoperative bispectral index 

were maintained at the value of 75-79. 

Preoperative medication appeared to increase 

the blood pressure up to 170/90 mmHg and 

heart rate up to 130 bpm.  

However, along the course of the surgery it 

was able to be maintained into the range of 

110-90 mmHg on the diastolic, 70-50 mmHg 

on the systolic, and 85-100 heart bpm. Body 

temperature was maintained between 34.8°C 

to 35.4°C. The duration of the surgery was 

five hours with 1600 ml bleeding? As much 

as 1500 ml crystaloids, 250 ml coloids, 989 ml 

packed red cells and 551 fresh frozen 
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plasmas were transfused during the surgery. 

Eighteen pedicle screws and nuts, two long 

rods, and one cross-link were implanted at 

the level of third thoracal up to second 

lumbar vertebrae.  

Corrections up to Cobb angle of 16° were able 

to be achieved. Intraoperative nerve 

monitoring were used (somatosensory evoked 

potentials, motor evoked potentials, free run 

electromyography), and it showed no 

significant changes on wave latency and 

amplitudes until the end of the surgery. 

Postoperatively, the patient was treated in 

Intensive Care Unit (ICU) for tight 

observation. After being conscious, the 

patient’s vital sign was unexceptional, 

despite slightly tachycardia. However, the 

patient had altering levels of consciousness 

and had difficulty in communicating.  

Cognitive function of the patient was good, a 

simple command was able to be 

comprehended, and simple words could be 

expressed. However, he was having 

difficulties to explicate complex sentences on 

his mind. Additionally, the patient also felt 

that the coordination of his right side of the 

body was poor. The urine output was slightly 

increased (2.4/ml/kg/hour), laboratory 

evaluation revealed increased leukocyte 

(15,780/uL), metabolic acidosis, 

hyperglycemia (371 mg/dL), and 

hyperlactatemia (10.15 mEq/L).  

Other than those, laboratory results were 

within normal ranges, including electrolytes 

(Sodium 135 mEq/L; Potassium: 4.0 mEq/L; 

Chloride: 93mEq/L). Cardiometry 

examination revealed tachycardia, low stroke 

volume, very high stroke volume variation. 

Other parameters were within normal 

ranges. On the following day, the tachycardia 

was still persisted intermittently, while other 

vital signs were stable.  

Diuresis was still slightly increased 

(2.4/ml/kg/hour). Serum level of sodium 

showed a reduction of 131mEq/L. Previously 

abnormal laboratory values were returned to 

within normal ranges. All cardiometry 

parameters were returned within normal 

ranges. Numbness and poor coordination of 

the right upper extremity persisted.  

As much as 0,625 mcg/kgBW/minute infusion 

of Dobutamine (Dobuject, Dexa Medica) and 

0.05 mcg/kgBW/minute infusion of 

norepinephrine (Vascon, Fahrenheit) were 

given to control the blood pressure and CVP. 

Mean arterial pressure was maintained for 

100-120 mmHg. For the neurovascular 

problem, the patient received medication of 

mannitol 20% infusion, citicholine (Brainact, 

Kalbe Farma), and 25,000 IU heparin 

(Inviclot, Fahrenheit) infusion.  

Additionally, the patient had seizure once. 

Thus, 5 mg Midazolam (Miloz, Novell 

Pharmaceutical Laboratories) injection and 

twice 100 mg Phenytoin infusion drip were 

given. Magnetic resonance imaging (MRI) 

examination revealed hyper acute infarct 

lesion on the posterior lobe of left temporo-

parietal aspect. There was no sign of intra- or 

extra-parenchymal intracranial bleeding.  

Digital subtraction angiography (DSA) of the 

brain was also performed. It revealed that 

the diameter of vessels on the brain were 

within normal caliber, no stenosis, no 

malformation, no aneurysm, good and 

symmetrical perfusion of both hemisphere of 

cerebrum and cerebellum, and no signs of 

cerebral vein thrombosis. On the third 

postoperative day, his hemodynamic was 

stable, motoric and sensory function returned 

to normal state.  

Serum sodium was returned to normal value 

(138 mEq/L), diuresis was decreased to 

normal (1.1 ml/kgBW/hour). His cognitive 

function and communication ability were 

improved on the 4th postoperative day. With 

some cognitive therapy and speech 

physiotherapy, the cognitive function and 

communication ability gradually returning to 

normal. After being considered as generally 

stable, the patient was then discharged at 

the 10th postoperative day without any 

residual symptom. 

Discussion 

There are some known neurology 

complications of spinal deformity correction 

surgery in scoliosis. Spinal cord injury may 

be caused by direct injury or vascular injury. 

Once suspected, anesthesiologist should be 

informed and optimize the blood pressure, 

hematocrit, and oxygenation [20].Our patient 

indeed had reduced motoric function 

postoperatively; however, the recovery was 

very well over time. Despite intraoperative 

mechanical injury may be excluded; other 

mechanism may still be suspected.  

Leakage of dural content due to accidental 

durotomy during thoracolumbar surgery may 

induce intracerebellar hemorrhage or 
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subdural or extradural hematoma 

[21].Unusual headache or central 

neurological effect is the alarm signal for 

emergency cerebral imaging with suspicion of 

dural leakage [22].  

Despite no intraoperative accidental 

durotomy and careful instrumentation, 

unnoticed dural tear is still possible. 

Nevertheless, MRI examination of our 

patient revealed no cerebral hemorrhage. 

Stroke that occurs during spinal deformity 

correction surgery is reported in 5.8% of 

operative cases [19].  

The second postoperative day is reported to 

be the critical time for occurrence of 

perioperative brain infarction [23]. One 

epidemiology study regarding cerebral 

vascular accidents after lumbar spine fusion 

found deformity correction as one of the 

associated risk factors [24]. 

On the other hand, Huang et al [25].Found 

protective effect of deformity surgery towards 

stroke. Stroke was approximately 25% less 

likely to happen in patients who underwent 

spinal fusion surgery, in this study of more 

than 13,000 adult spinal deformity patients 

within 10 years. The exact pathophysiology of 

stroke as complication in spine surgery is 

still unclear.  

Hyponatremia as a part of syndrome of 

inappropriate antidiuretic hormone (SIADH) 

has been associated with spine fusion and 

deformity correction procedure, including 

scoliosis surgery [26].The anti diuretic 

hormone levels could be elevated 

postoperatively for the first 72 hours. 

Increased level of antidiuretic hormone 

causes excessive free water retention and 

hyponatremia with hypoosmolality, despite 

normal function of kidney and adrenal.  

It leads to fluid shifts into intracellular fluid 

compartment and cerebral edema [27]. The 

syndrome should be suspected in patient 

with oliguria after surgery, serum and urine 

electrolyte including osmolality should be 

performed. Postoperatively, although serum 

electrolyte examination revealed borderline 

normal sodium level of135 mEq/L, it was 

decreased into 131 mEq /L at the second 

postoperative day.  

However, the serum sodium level returned to 

normal at the third postoperative day 

(138mEq/L). Unfortunately, however, the  

urine electrolyte and urine/serum osmolality 

was not checked. Additionally, our patient 

had an increased urine output of 

2.4/ml/kg/hour. This shows that no fluid 

retention occur on the patient.  

The increased urine output occurs because of 

a positive fluid balance protocol were applied 

on the patient due to low CVP. Thus, the 

occurrence of SIADH as the cause of cerebral 

edema might be exluded. Fat embolism is one 

important complication in any kind of 

surgeries such as long bone fracture or 

arthroplasty surgery, but rarely occurs in 

scoliosis surgery.  

Free fat droplets may originated from bone 

marrow or surrounding soft tissue, and enter 

circulation from torn vein. However, 

available literature is still unable to explain 

whether neurologic symptoms are caused by 

fat emboli to the brain [27]. Based on DSA 

examination, our patients was revealed that 

there was with symmetrical perfusion of both 

hemisphere of cerebrum and cerebellum no 

occlusion on the vessels, and the diameter 

was still normal.  

Therefore, the mechanism possibility of 

vessels occlusion can be excluded. 

Inappropriate prone positioning on the 

operating table for a prolonged period may 

cause several complications, such as 

ophthalmologic injuries (either due to central 

retinal artery occlusion or ischemic optic 

neuropathy) peripheral nerve injury (for 

example ulnar nerve, brachial plexus, lateral 

femoral cutaneous nerve, or peroneal nerve) 

[28].  

Additionally, it is also be considered as the 

cause of cerebral ischemia. Studies have 

shown that prone position, accompanied by 

rotation and/or extension of the neck, can 

compress vertebral arteries and causing 

reduction in vascular flow [29, 30]. 

Furthermore, it may even lead to neurologic 

complications, such as cerebral and 

cerebellar infarction, hemiparesis, 

quadriplegia and phrenic nerve injury [31].  

The exact position of our patient’s head and 

neck during the surgery was not well 

documented. However, this could be one of 

the possible contributing factors. Surgeons 

and anesthesiologist should pay attention 

toward the head and neck placement during 

positioning. 
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Suggestions for Clinical Practice 

Central nervous system is a unity from the 

brain to cauda equina. Any damage or 

surgery done to any part of it may complicate 

another. Perhaps, there are some preventive 

measures to reduce these kinds of 

complications upon spine surgery. First and 

the foremost, knowledge and awareness 

towards these possible complications are 

important. Good surgical training, good 

communication, and good teamwork are 

necessary for a surgery to be successful. 

Every team members must be alert towards 

all possible complications of the surgery.  

Preoperative clinical condition of the patient 

must be optimized to prevent it from 

happening. Additionally, every patient 

should have recent clinical examination, 

updated laboratory and imaging. Risk of 

postoperative paraplegia and brain infarction 

may be reduced by good preoperative 

neurologic assessment. MRI prior to surgery 

may also useful in patients with congenital 

spine anomaly [28].  

Good surgical planning should be performed, 

including patient’s positioning, approach, and 

instruments. Nowadays, the application of 

intraoperative neurophysiologic monitoring 

(IONM) is becoming more common in spine 

surgery. Studies have shown that the use of 

IONM is able to decrease neurological 

complications of spine surgery, including in 

scoliosis surgery [32, 34]. It is found to be 

sensitive and specific for detecting 

intraoperative neurologic injury, with the 

motor-evoked potentials (MEP) examination 

is more sensitive [35]. 

Free-running EMG can also continuously 

monitor peripheral nerves or roots at risk for 

potential injury. Intraoperative blood 

pressure management is another important 

factor. Generally, 70 mmHg of mean arterial 

blood pressure (MAP) is the safe pressure to 

decrease intraoperative blood loss.  

However, MAP of less than 55-60 mmHg may 

have increased risk of spinal cord ischemia.36 

Additionally, blood pressure is also related to 

cerebral perfusion pressure, which is 

important to be kept maintained during 

surgery. Study found that only about 50% of 

people who have normal or complete 

configuration of the circle of Willis, while the 

rest of them have occlusion and/or 

incompetent circle of Willis [37].  

Recent study even found 73% of people has 

atypical circle of Willis pattern [38]. With the 

addition of severe internal carotid artery 

stenosis, combination of these risk factor will 

increase the risk of watershed infarction, 

leading to ischemic stroke [39, 

40].Postoperatively, patient’s vital function 

and fluid balance must be closely monitored. 

Therefore, the patient should be treated in 

ICU for tight observation at least 24 hours 

postoperatively.  

MAP and overall hemodynamic status should 

be closely assessed. Any decrease in urine 

output, laboratory examination of serum and 

urine electrolyte including osmolality should 

be checked. Postoperative complete and 

thorough neurology examination also should 

be performed. Besides sensory and motor 

function, higher function of the brain should 

be assessed as well, including mental status, 

memory, orientation, speech, reflexes, and 

others. Other possible complications such as 

ophthalmology and brachial plexus should 

also be examined. 

Conclusion 

Good functional and anatomic results can be 

achieved by spinal deformity surgery. 

However, the procedure exposes patients to a 

variety of risks, including neurological. The 

case we presented is a case of aphasia after 

spinal deformity correction surgery. The 

exact cause is unknown; however, we 

suspected that intraoperative positioning 

might contribute to the condition.  

This case report may serve as an alert and a 

reminder to all surgeons and 

anesthesiologists towards the existence of 

such complications. Full awareness of the 

risks, good preoperative assessment, good 

surgical training, good communication, good 

teamwork, and good intraoperative and 

postoperative monitoring will minimize the 

risk for neurological complications. 

Appropriate laboratory, imaging, and 

neurophysiological examination would be a 

significant aid. 
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Figure 1: Spine x-ray in anteroposterior projection. Preoperative (Left); Postoperative (Right) 

Figure 2: Postoperative brain magnetic resonance imaging showed hyper acute infarct lesion 

on the posterior lobe of left temporo-parietal aspect 
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