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INTRODUCTION

Scoliosis is a complex deformity of  the vertebral spines 
resulting in lateral curvature, rotation of  the vertebrae and 
deformity of  the rib cage. Seventy-five to ninety percent of  
cases of  scoliosis are of  the idiopathic type, out of  which 
the adolescent type is most common.1 Remaining cases 
belongs to other etiologies such as neuromuscular (cerebral 
palsy, spina bifida, poliomyelitis), metabolic (Hunter’s 
syndrome), congenital malformations (hypotonia), 
osteoporosis, tuberculosis, trauma, malignancy, dysmorphic 
syndromes (Marfan’s syndrome, osteogenesis imperfecta, 
neurofibromatosis),etc.2

There is usually secondary involvement of  the respiratory, 
cardiovascular and neurologic systems. Airway (altered airway 
anatomy, difficult laryngoscopy and intubation), respiratory 
(restrictive lung disease, pulmonary hypertension, hypoxic, 
pulmonary vasoconstriction), cardiac (cor pulmonale, right 
ventricular hypertrophy, cardiomyopathy) conditions noted 
in patients with scoliosis.3 Scoliosis may cause restrictive 
lung disease which decreases vital capacity, tidal volume, 
functional residual capacity and increased respiratory rate.4

Patients with scoliosis present challenges in administration 
of  anesthesia during surgical procedures. The common 
problems are airway management and respiratory conditions. 
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Spinal anesthesia proved to be extremely safe and require a 
small volume of  drug, less systemic pharmacologic effects 
and produces profound, reproducible sensory anesthesia 
and motor blockade. 

Anesthesiologists are reluctant to administer spinal 
anesthesia in patients with scoliosis due to multiple 
attempts required, unpredictability in the level and pattern 
of  blockade of  spinal anaesthesia.5 But studies advocated 
spinal anesthesia in patients with scoliosis recently.6-8 The 
present study was aimed to study spinal anaesthesia in 
patients with scoliosis at a tertiary hospital. 

MATERIAL AND METHODS

Present study was a prospective, observational study conducted 
in department of  anesthesiology and critical care, Government 
Medical College, Srinagar. The study was approved by the 
Institutional Ethical Committee. The study was undertaken 
between January 2019 to December 2019 (1 year).

Inclusion criteria
•	 Patients between age group 18 and 60 years with 

scoliosis (Cobb’s angle of  >15°), American Society of  
Anesthesiology physical grade I/II, posted for elective, 
lower limb orthopedic soft tissue release procedures 
under spinal anesthesia 

Exclusion criteria
•	 Patients with history of  chronic obstructive pulmonary 

disease (COPD),
•	 Past history of  respiratory failure,
•	 Patients with cardiovascular abnormalities, abnormal 

renal/hepatic function, spinal cord dysfunction, 
coagulopathy,

•	 Patients who underwent prior corrective surgery for 
scoliosis

•	 Patient’s refusal for regional anesthesia.

The course of  sub‑arachnoid block was compared between 
the groups. 

The study design was explained to patients in local language 
and individual informed consent was taken from all the 
patients for participation in study. The patients included 
in the study were evaluated preoperatively. The severity of  
scoliosis was assessed by subjective clinical judgment and 
whenever available radiological assessment of  spine for 
the measurement of  Cobb’s angle. In patients with Cobb’s 
angle more than 70°, pulmonary function tests and arterial 
blood gas analysis were performed. 

After complete evaluation fit patients were posted 
for surgery. Patients were pre-medicated with Tablet 
Alprazolam 0.5 mg the previous night of  surgery. 

In the operation theatre patients were preloaded with 
Ringer Lactate. Monitoring done with electrocardiography 
(ECG), noninvasive blood pressure (NIBP) and pulse 
oximetry. Under strict aseptic precautions with patient 
in the sitting position, lumbar puncture was performed 
at L3‑L4 intervertebral disc space using 25G Quincke 
needle via midline approach. When free and clear flow of  
cerebrospinal fluid (CSF) was noted, 10 mg of  injection 
0.5% heavy bupivacaine was given intrathecally. The 
operation table was kept in the neutral position throughout 
the procedure.

The patients were made to lie down immediately, the time 
of  which was defined as ‘zero’. The sensory block was 
assessed on either side of  abdomen at 5, 10, 15, 30, 60 and 
120 min with short bevel end of  a 27G dental needle using 
pinprick method. The maximum height of  sensory block, 
bilateral spread and time taken for two segment regression 
of  sensory block from maximum height were noted. The 
motor block was assessed using the modified Bromage 
scale. Time taken for complete motor block and time taken 
for complete recovery from motor block were noted.

The following parameters were measured: heart rate (HR) 
by three‑lead electrocardiogram (ECG), systolic blood 
pressure (SBP), diastolic blood pressure (DBP) and mean 
arterial pressure (MAP) by the non‑invasive automatic 
oscillometric method, arterial oxygen saturation (SpO2) by 
pulse oximetry and respiratory rate (RR) throughout the 
procedure. Inadequate block was considered when level of  
block was at L1/below L1 or when patients complained 
of  pain during surgery and they were administered general 
anesthesia to facilitate the surgical procedure. 

After completion of  the surgery and when the sensory 
block recedes by two segments, patients were shifted to 
post‑operative ward and monitored till complete recovery. 
All details were noted in case proforma and entered in 
Microsoft excel sheet. Statistical analysis was done using 
descriptive statistics.

RESULTS

A total of  35 patients were considered for present study, 
among them in three patients failed spinal block was noted. 
The failed spinal block patients were excluded from study. 
So a total of  32 patients were included in present study. 
Mean age was 25.27 ± 4.81 years. Male (63%) were more 
than female (37%). Male to female ratio 1.7:1. As per 
American society of  anaesthesiologist physical grading 
grade I patients were 78% while grade II was 22%.

Major hemodynamic parameters as heart rate (mean heart 
rate, incidence of  bradycardia), blood pressure (systolic, 
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diastolic, mean arterial pressure) was measured and 
analysed. The observations are depicted in Table 2.

Onset of  sensory block was in 7.9 ± 2.3 mins and onset 
of  motor block was in 4.9 ± 2 mins. The maximum extent 
of  sensory blockade till T5-T4 was noted in 66% patients. 
Time taken for complete recovery of  motor block to its 
preoperative level was 94.3 ± 26.2 min. 

DISCUSSION

Anatomical factors affecting the normal spine curvatures, 
like scoliosis, kyphosis is responsible for the technical 
difficulties in neuroaxial blocks due to obliteration of  the 
interspinous spaces and difficulties to give position to 
patient. This may cause interference with spread of  local 
anesthetics.

Intrathecal spread of  local anesthetics is due to interplay 
between solution physical characteristics, gravity, and the 
configuration of  the vertebral canal.3 The curves of  the 
vertebral column are important in solution spread and any 
obvious abnormality such as scoliosis and/or kyphosis 
may interfere with the process. Preoperative examination 
of  the patient gives idea regarding vertebral column 
abnormality but it is difficult to predict whether the effect 
will be excessive spread or failure.6 The degree of  lateral 
curvature is determined by the Cobb angle. The Cobb 
angle is measured between the most tilted vertebral bodies 
in the coronal plane.9

Time for 2 segment regression is defined as time elapsed 
from spinal injection to regression of  sensory level by two 
dermatomes. In present study time for 2 segment regression 
was 68.9 ± 11.5 minutes. In study by Koramutla Kumar 
was time for 2 segment regression was 52 ± 19 minutes 
and regression was faster in patients with cobs angle >40.8

Koramutla Kumar concluded that regional anesthesia is 
the safest approach, but technically challenging. Bilateral 
effective spinal blockade was achieved with flexion at the 
hips after giving spinal anesthesia thereby obliterating the 
spine curvature.8

In an observational study for spinal anesthesia in patients 
with scoliosis, Ballarapu GK et al concluded that significant 
disparities in spread of  spinal anesthesia in patients with 
spinal curvature of  thoracolumbar curve to right and 
number of  failed spinal blocks was due to higher Cobb 
angle (Cobb angle >50°).10 In present study three patients 
had failed spinal block. We did not measure Cobb angle 
for each patient. Kumari BG noted that spinal anesthesia 
can be safely administered in poliomyelitis patients with 
scoliosis with less adverse effects.6

Idiopathic scoliosis can be classified as nonstructural or 
structural. In patients with structural scoliosis vertebral 
curvature is a rigid curve, which cannot be modified 
significantly by postural maneuvers. In patients with 
nonstructural scoliosis, scoliosis can be corrected by 
positioning and the anatomy is well-defined, have less 
chances of  failed spinal blocks.11 Patient’s co-operation 
and adequate time for the procedure provide better 
chance of  success. Patients with previous spinal surgery 
are even greater challenge; research has shown that these 
patients have a greater failure rate for placement and longer 
procedure time than patients without prior spinal surgery.12

Patients with spine pathology, had greater chance to cause 
paresthesia. In case of  scoliosis there is some rotation of  
vertebral bodies, a puncture perpendicular to the skin plane 

Table 1: General characteristics
Characteristics Number of patients 

(%) / Mean ± SD
Age (years) 25.27±4.81 
Gender -- Male/ Female 19 (63%)/ 13 (37%)
Male : Female 1.7:1
Weight (kgs) 47.6±11.4
Height (cms) 160.3±9.4
American society of anaesthesiologist physical grading 

ASA I 25 (78%)
ASA II 7 (22%)

Table 2: Comparison of intraoperative/
postoperative hemodynamic parameters 
Hemodynamic parameters/
complications 

Values (mean ± 
standard deviation)

Heart rate   ( beats/min) 73.5±11.3
Bradycardia (<50 beats/min) 3/32
Systolic blood pressure (mm of Hg) 115.4±17.3
Diastolic blood pressure (mm of Hg) 68.6±7.3
Mean arterial pressure (mm of Hg) 86.9±7.4

Table 3: Spinal anaesthesia outcome 
Characteristics Number of patients 

(%) / Mean ± SD
>2 attempts for spinal block 14 (44%)
Onset of sensory block (mins) 7.9±2.3
Onset of motor block (mins) 4.9±2
Maximum extent of sensory blockade 

T5-T4 21 (66%)
T8-T6 8 (25%)
T10-T9 3 (9%)
Two segment regression time for 
sensory block (min)

68.9±11.5

Time taken for complete recovery 
of motor block to its preoperative 
level (min) 

94.3±26.2

Duration of surgery (mins) 49.8±36.6
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can direct the needle to the lateral part of  the dural sac, 
possibly causing paresthesias.13 In present study we did not 
noticed paresthesia.

Based on anatomical consideration in patients with 
scoliosis, a modified paramedian approach with needle 
insertion toward convexity may offer several advantages.7 In 
patients with scoliosis an inadverted rotation of  the spine 
is a possibility, especially in the lateral decubitus position, 
lateral position is advised in such patients. If  the spinous 
process is palpable or can be identified with a needle, then 
a paramedian approach could be attempted on the convex-
side of  the curve.14,15 Difficulty in performing neuraxial 
anesthesia may result in neural injury, spinal haematoma, 
post-dural puncture headache, or infection.16,17

In case of  patients with acute rotation of  the spine or 
scoliosis, it would be convenient having an x-ray of  the 
spine to identify the angle and plane of  entry. Ultrasound-
guided technique may help to teach and also to perform 
neuroaxial blocks, especially when difficulties are awaited in 
specific population categories (obese patients, parturients, 
scoliosis, hyperlordodis etc.).18,19 Utilizing ultrasound in 
patients having high risk for difficult placement may 
improve the success rate. Ultrasound can provide enough 
anatomic detail to ascertain the location, depth, and angle 
needed to successfully place a spinal or epidural catheter.20

Limitations of the study
The present study limitations were small sample size, 
we have not measured, variability in Cobb’s angle for 
assessment of  the spread of  local anesthetics. Larger 
multicentric studies are required to assess spread of  local 
anesthetics with respect to variability in Cobb’s angle; 
feasibility of  paramedian approach for regional anesthesia, 
measures to provide ease of  administering regional 
anesthesia in lateral position in patients with scoliosis.

CONCLUSION

With proper preoperative assessment, spinal anesthesia 
can be safely used in patients with scoliosis. Patients 
with scoliosis needs good preoperative assessment, well 
equipped setup and team efforts for good outcome.

REFERENCES

1.	 Horlocker TT and Wedel DJ. Anesthesia for orthopedic surgery, 
Chapter 40, in Clinical Anesthesia by Barash PG, Cullen BF, 
Stoelting RK eds. Fifth edition. Lippincott Williams and Wilkins 
2005.

2.	 Janicki JA and Alman B. Scoliosis: Review of diagnosis and 
treatment. Paediatrics and Child Health. 2007;12(9):771-776. 

	 https://doi.org/10.1093/pch/12.9.771

3.	 Gambrall M. Anesthetic implications for surgical correction of 
scoliosis. AANA 2007;75:277-285.

4.	 Kulharni AH and Ambaressha M. Scoliosis and anaesthetic 
considerations. Indian J Anaesth. 2007;51:486-495.

5.	 Chin KJ, Chan VW, Ramlogan R and Perlas A. Real-time 
ultrasound-guided spinal anesthesia in patients with a 
challenging spinal anatomy: Two case reports. Acta Anaesthesiol 
Scand. 2010; 54:252-255. 

	 https://doi.org/10.1111/j.1399-6576.2009.02112.x
6.	 Kumari BG, Samantaray A, Kiran Kumar VA, Durga P and 

Jagadesh  G. Spinal anaesthesia in poliomyelitis patients with 
scoliotic spine: A case control study. Indian J Anaesth. 2013; 
57:145-149. 

	 https://doi.org/10.4103/0019-5049.111839
7.	 Misra S, Shukla A and Rao KG. Subarachnoid block in 

kyphoscoliosis: A reliable technique? Med J DY Patil Univ.2016; 
9:761-764. 

	 https://doi.org/10.4103/0975-2870.194226
8.	 Kumar KP and JagadeshG.Regional anesthesia in patients with 

scoliosis - A single centre clinical experience in India. MedPulse 
International Journal of Anesthesiology. 2018; 8(2): 65-69. 

	 https://doi.org/10.26611/1015822
9.	 Peelle MW and Luhmann SJ. Management of adolescent 

idiopathic scoliosis. Neurosurg Clin N Am 2007; 18: 575–583. 
	 https://doi.org/10.1016/j.nec.2007.07.004
10.	 Ballarapu GK, Nallam SR, Samantaray A, Kumar VAK 

and Reddy AP. Thoracolumbar curve and Cobb angle in 
determining spread of spinal anesthesia in Scoliosis. An 
observational prospective pilot study. Indian J Anaesth. 
2020;64(7):594-598. 

	 https://doi.org/10.4103/ija.IJA_914_19
11.	 Bowens C, Dobie KH, Devin CJ and Corey JM. An approach 

to neuraxial anaesthesia for the severely scoliotic spine. Br J 
Anaesth. 2013;111(5):807-811. 

	 https://doi.org/10.1093/bja/aet161
12.	 Bauchat JR, McCarthy RJ, Koski TR and Wong CA. Labor 

analgesia consumption and time to neuraxial catheter placement 
in women with a history of surgical correction for scoliosis: a 
case-matched study. AnesthAnalg. 2015; 121:981-987. 

	 https://doi.org/10.1213/ANE.0000000000000690
13.	 Tetzlaff JE, Dilger JA, Wu C, Smith MP and Bell G. Influence of 

lumbar spine pathology on the incidence of paresthesia during 
spinal anesthesia. Reg Anesth Pain Med. 1998; 23:560-563. 

	 https://doi.org/10.1097/00115550-199823060-00008
14.	 Boon JM, Prinsloo E and Raath RP. A paramedian approach 

for epidural block: an anatomic and radiologic description. Reg 
Anesth Pain Med. 2003; 28: 221-227. 

	 https://doi.org/10.1097/00115550-200305000-00009
15.	 Huang J. Paramedian approach for neuroaxial anesthesia in 

parturients with scoliosis. AnesthAnalg. 2010; 111: 821–822. 
	 https://doi.org/10.1213/ANE.0b013e3181e6389a
16.	 HorlockerTT andWedel DJ. Infectious complications of regional 

anesthesia. Best Pract Res Clin Anaesthesiol. 2008; 22: 451-475. 
	 https://doi.org/10.1016/j.bpa.2008.06.003
17.	 Auroy Y, Benhamou D, Bargues L, Ecoffey C, Falissard B, 

Mercier  FJ, et al. Major complications of regional anesthesia 
in France: the SOS regional anesthesia hotline service. 
Anesthesiology. 2002; 97: 1274–1280. 

	 https://doi.org/10.1097/00000542-200211000-00034
18.	 Ilfeld BM, Loland VJ, Gerancher JC, Wadhwa AN, Renehan EM, 

Sessler DI, et al. The effects of varying local anesthetic 
concentration and volume on continuous popliteal sciatic 



Goel, et al.: Spinal anesthesia in patients with Scoliosis

48	 Asian Journal of Medical Sciences | Feb 2021 | Vol 12 | Issue 2

nerve blocks: a dual-center, randomized, controlled study. 
AnesthAnalg. 2008; 107:701Y7. 

	 https://doi.org/10.1213/ane.0b013e3181770eda
19.	 Le LT, Loland VJ, Mariano ER, Gerancher JC, Wadhwa AN, 

Renehan EM, et al. Effects of local anesthetic concentration and 
dose on continuous interscalene nerve blocks: a dual-center, 
randomized, observer-masked, controlled study. Reg Anesth 

Pain Med. 2008; 33:518Y25. 
	 https://doi.org/10.1016/j.rapm.2008.05.006
20.	 Chin KJ, Perlas A, Chan V, Brown-Shreves D, Koshkin A and 

Vaishnav V. Ultrasound imaging facilitates spinal anesthesia in 
adults with difficult surface anatomic landmarks. Anesthesiology. 
2011; 115: 94–101. 

	 https://doi.org/10.1097/ALN.0b013e31821a8ad4

Author’s Contribution:
AG- Study design, patient recruitment, data collection data analysis, final drafting; TMJ- revising the article critically; BS- Concept of the study, final approval of 
the version to be published.

Work attributed to:
 Department of Anaesthesiology and Critical care, Government Medical College, Srinagar, India. 

Orcid ID: 
Dr. Akshi Goel-   https://orcid.org/0000-0001-7669-3649
Dr. Tahleel Mohd Jeelani-   https://orcid.org/0000-0001-6930-2603
 
Source of Funding: None, Conflict of Interest: None.


