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INTRODUCTION 

Spinal anaesthesia, introduced by Bier in 1898, is an age-

old technique that mainly relies on anatomical 

landmarks.
[1]

 Owing to its simple technique and success, 

it emerged as the most common and safe method for 

obstetric patients and other lower abdominal surgeries
[2,3]

 

There are several factors that influence the 

anesthesiologist’s decision to perform spinal anaesthesia 

namely, the experience of the anesthesiologist, difficulty 

in securing the airway in obstetric patients, and 

anatomical signs of the patients undergoing 

anaesthesia.
[4,5]

 A few studies have established the role of 

anatomical parameters of patients as a crucial tool for 

predicting difficult spinal anaesthesia.
[6,7]

 

 

Difficult spinalanaesthesia results in multiple attempts 

for needle placement leading to several complications 

like hematoma, neurological trauma, post-dural headache 

and even permanent neurological damage. To overcome 

the same, it is advocated to use a smaller gauge needle 

(27G) and conduct a comprehensive pre-operative 

assessment to identify key features that result in difficult 

spinal anaesthesia. Evidence from various studies has 

shown that patients related factors like age, body habitus, 

position including anatomical features of the back, spinal 

cord, the extent of visibility of the vertebra, radiological 

features of lumbar vertebra,the distance between 

subarachnoid and the epidural space etc. are the most 

important independent determining factors of difficult 

spinal anaesthesia. Thus, in general, these factors can be 

subcategorized as patient factors, anaesthetist related 

factors, and equipment related factors.
[8,9]

 The most 

common variable used in different studies, to define the 

degree of difficulty in performing spinal anaesthesia is 

graded through the number of attempts/skin punctures 

made to give the spinal.
[10]

 

 

Studies have documented those efforts taken to predict 

the difficult spinal anaesthesia prenatally, using 

anatomical parameters, not only increases the easiness of 
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ABSTRACT 

Introduction: Spinal anaesthesia is one of the widely used anaesthetic techniques among obstetric patients due to 

its safety. Despite having high success, there are several instances where anaesthetists have found spinal 

anaesthesia difficult. Several factors influence the anaesthetic difficulty during the technique. We did this study to 

determine the anatomical factors influencing difficult spinal anaesthesia among women who underwent cesarean 

section. Methods: We included a total of 100 pregnant women who underwent spinal anaesthesia during the 

cesarean section. The women were enrolled consecutively during the study period using specific inclusion and 

exclusion criteria. Difficult spinal anaesthesia was determined based on the scores developed through various 

parameters. Adjusted analysis was done to determine the independent factors influencing difficult spinal 

anaesthesia. Results: All women consented for the study. In multivariable logistic regression analysis, we 

observed that age group of >35 years, (aOR 1.3 95% CI 1.1 – 1.9), being overweight/obese (aOR 1.7 95% CI 1.2 – 

2.3), with previous history of spinal anaesthesia (aOR 1.9 95% CI 1.2 – 2.3), having scoliosis (aOR 1.7 95% CI 

1.1 – 2.4), lordosis (aOR 2.9 95% CI 1.7 – 5.3) and kyphosis (aOR 1.8 95% CI 1.2 – 2.7), non-palpable anatomical 

signs (aOR 1.7 95% CI 1.1 – 3.1) and less narrow non-palpable intervertebral space (aOR 1.9 95% CI 1.2 – 3.8) as 

independent risk factors for spinal anaesthesia. Conclusion: Our study results highlight the importance of pre 

anaesthetic determination of anatomical indices among women who undergo C section to predict difficult spinal 

anaesthesia among them. 
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performing the procedure but also increases the success 

rates, reduce patient complications, thereby increasing 

the quality of care provided.
[11,12]

 However, these 

prediction studies are highly region-specific, and its 

accuracy varies according to the type of study 

population. There is a paucity of literature in 

understanding the factors associated with difficult spinal 

anaesthesia especially from an Indian setting. Thus, this 

study was undertaken to determine the various factors 

associated with difficult spinal anaesthesia, with a 

special focus on anatomical parameters, among women 

who underwent cesarean section in a tertiary care 

institute.  

 

METHODS 

We conducted a cross-sectionalanalytical study among 

women who underwent spinal anaesthesia before their C 

section surgery at the Tripura Medical College and Dr 

Bram Teaching Hospital. We recruited all patients 

consecutively until the same size was reached. The data 

collection was done over a period of 3 months from the 

major surgical operation theatre of the obstetrics 

department.  

 

The study participants were recruited with inclusion 

criteria of all adult pregnant women who were operated 

elective or as an emergency cesarean section with lumbar 

spinal anaesthesia. Women who had ASA III/IV, not 

consenting to the study, hadcontraindications for spinal 

such as coagulopathy, h/o spinal surgery, and who were 

planned general anaesthesia for cesarean were excluded. 

The sample size was calculated based on a previous that 

estimated the proportion of difficult spinal anaesthesia to 

be 52%, with 10% relative precision, 95% CI, the sample 

size was calculated to be 95 based on OpenEpi software 

version 3.01, however, we included around 100 

participants for our study.
[13]

 The study was undertaken 

after obtaining ethics approval from the Institute Ethics 

Committee. A pretested semi-structured questionnaire 

was used to record all the sociodemographic 

characteristics, patients’ characteristics and the 

anatomical parameters of the study participants. We 

measured the body parameters of women categorized as 

underweight, normal and obese based on pre-pregnant 

BMI. Maximal flexor strength in standing position was 

used to express the abdominal flexors, and the extent of 

bending was measured as concave, straight and convex, 

with concave and straight were again reconciled as the 

inability to bend back. The patient position during the 

spinal was done according to recommended guidelines. 

(Sitting with head on the chest, curved towards their 

lumbar side and forwarded shoulders) Spinal anaesthesia 

was performed by well-experienced anesthesiologists 

with a mean experience of more than 10 years at the 

intervertebral level of L4-L5 or L3-L4 using the midline 

methods along with bupivacaine heavy 0.5%. Lumbar 

spine’s anatomy was evaluated based on observation of 

the spinous process as i) Grade I (presence of carnation) 

ii) Grade-II (palpable crop) iii) Grade III (cropping is not 

palpable or visible). The intervertebral space was graded 

based on the degree of touching as good (easy to touch), 

weak (difficult to touch) and none (not palpable at all). 

Difficult spinal anaesthesia is a complex phenomenon 

encompassing a combined observatory note on the 

presence of a lumbar deformity, by the touch of spinous 

process grading, and through any visible deviationsin the 

lumbar spine such as scoliosis or kyphosis etc. The 

outcome variable that is difficult spinal anaesthesia was 

defined for this study was based on the scoring system 

developed based on the above parameters. Factors such 

as the number of redirections or attempts made, nature of 

needles used, the approach used for SA, and the final 

score obtained ranged from 0-6. Score 0 was defined as 

SA done in the first attempt without any difficulty or 

movement, score 1 as SA done in the first attempt within 

1 or 2 redirections, Score 3 as a new attempt tried in the 

same space or at another level, Score 4 as a new 

paramedian approach, and Scores 5 and 6 as new attempt 

with a new larger needle and failure in performing SA 

respectively. After which these scores were then 

regrouped into 0-2 as easy and moderate, and scores 3-6 

as difficult SA. Finally, information on the complications 

of SA was also noted among the study participants.  

 

Data was entered into excel and analyzed using SPSS 20. 

Numerical variables were expressed as mean± standard 

deviation, while categorical variables were summarised 

as frequency and proportions. Comparison between the 

outcome variable and the independent variable was done 

using Chi-square test or the fischer exact test. Variables 

with p values less than 0.20 in univariate analysis were 

taken for multivariable logistic regression. A P-value 

<0.05 was considered statistically significant.  

 

RESULTS 

We finally recruited around 100 patients whounderwent 

a C section with spinal anaesthesia for our study. Table 1 

depicts the demographic and anatomical characteristics 

of the study participants. We found that the majority 

(69%) of the study participants belonged to the age group 

between 25-30 years, with a mean age distribution of 

28.3 ± 7.6 years. Around 62% of the study participants 

had normal BMI, whereas 27% were underweight 

according to prepregnant BMI. Around 89% of the study 

participants were given spinal in sitting position, and 

15% had previous spinal anaesthesia done for prior 

pregnancies. Around 85% did not have any spinal 

deformity, while three individuals have kyphosis, 

scoliosis and 9 had lordosis. Around 71% were able to 

bend the waist, 74% had hardly palpable anatomical 

signs, and 72% % had hardly palpable intervertebral 

interval. 
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Table 1: Demographic and anatomical characteristics of the study participants (N=100). 

Characteristics Frequency (%) 

Age group 

<25 years 21(21.0) 

25-30 years 69 (69.0) 

>35 years 10 (10.0) 

BMI 

Undernourished 27 (27.0) 

Normal 62 (62.0) 

Overweight/Obese 11 (11.0) 

Position of the patient 

Lateral 11 (11.0) 

Sitting 89 (89.0) 

Occupation 

Employed 19 (19.0) 

Unemployed/housewife 81 (81.0) 

Previous history of Spinal anaesthesia 

Yes 15 (15.0) 

No 85 (85.0) 

Lumbar deformity 

Normal 85 (80.0) 

Scoliosis 3 (3.0) 

Kyphosis 3 (3.0) 

Lordosis 9 (9.0) 

Ability to bend the waist 

Straight 71 (71.0) 

Concave 14 (14.0) 

Convex 15 (15.0) 

Anatomical signs 

Visible and touchy 18 (18.0) 

Hardly palpable 74 (74.0) 

Not palpable 8 (8.0) 

Intervertebral interval 

Palpable 19 (19.0) 

Hardly palpable 72 (72.0) 

Not palpable 9 (9.0) 

 

With respect to the outcome variable based on the score 

devised we found that around 23 individuals (23%) had 

difficult spinal anaesthesia. Table 2 describes the 

univariate and multivariate association between the 

independent variables (demographic and anatomical 

characteristics) with the outcome (difficult spinal 

anaesthesia) 

 

Table 2 explains the multivariable regression between 

socio-demographic, anatomical characteristics with 

difficult spinal anaesthesia. We found that age group of 

>35 years, (aOR1.395% CI 1.1 – 1.9), being 

overweight/obese (aOR 1.795% CI 1.2 – 2.3), with 

previous history of spinal anaesthesia (aOR 1.995% CI 

1.2 – 2.3), having scoliosis (aOR 1.795% CI 1.1 – 2.4), 

lordosis (aOR2.995% CI 1.7 – 5.3) and kyphosis (aOR 

1.895% CI 1.2 – 2.7), non-palpable anatomical signs 

(aOR 1.795% CI 1.1 – 3.1) and less narrow non-palpable 

intervertebral space (aOR 1.995% CI 1.2 – 3.8) to be 

independent risk factors for spinal anaesthesia after 

adjusting for the variables included in the model.  

 

Table 2: Multivariable regression between socio-demographic, anatomical characteristics with difficult spinal 

anaesthesia, N=100. 

Characteristics Difficult SA n (%) Unadjusted OR Adjusted OR P value 

Age group 

<25 years 3 (14.2) 1 1 - 

25-30 years 12 (17.4) 1.4 (0.9 – 1.7) 1.1 (0.8 – 1.6) 0.08 

>35 years 8 (80.0) 1.7 (1.1 – 2.1) 1.3 (1.1 – 1.9) 0.04 

BMI 

Undernourished 5 (18.5) 0.9 (0.5 – 1.3) 0.6 (0.4 – 1.1) 0.09 
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Normal 10 (16.1) 1 1 - 

Overweight/Obese 8 (72.7) 1.8 (1.2 – 2.3) 1.7 (1.2 – 2.3) 0.03 

Position of the patient 

Lateral 3 (27.8) 1.1 (0.7 – 1.2) 
Not included in the model 

Sitting 20 (22.4) 1 

Occupation 

Employed 4 (21.3) 1.1 (0.7 – 1.2) 
Not included in the model 

Unemployed/housewife 19 (23.4) 1 

Previous history of Spinal anaesthesia 

Yes 10 (66.7) 2.3 (1.7 – 4.9) 1.9 (1.2 – 2.3) 0.001 

No 13 (15.2) 1 1 - 

Lumbar deformity 

Normal 12 (14.1) 1 1 - 

Scoliosis 2 (66.7) 2.1 (1.6 – 4.7) 1.7 (1.1 – 2.4) 0.001 

Kyphosis 2 (66.7) 2.1 (1.6 – 4.7) 1.8 (1.2 – 2.7) 0.001 

Lordosis 7 (77.7) 4.4 (2.7 – 7.9) 2.9 (1.7 – 5.3) 0.001 

Ability to bend the waist 

Straight 17 (23.9) 1.3 (0.8 – 1.7) 

Not included in the model Concave 2 (14.2) 1 

Convex 4 (26.6) 1.2 (0.7 – 1.9) 

Anatomical signs 

Visible and touchy 5 (27.7) 1 1 - 

Hardly palpable 14 (18.9) 1.4 (0.9 – 2.1) 1.2 (1.0 – 2.2) 0.06 

Not palpable 4 (50.0) 2.1 (1.6 – 4.4) 1.7 (1.1 – 3.1) 0.001 

Intervertebral interval 

Palpable 3 (15.7) 1 1 - 

Hardly palpable 15 (20.8) 1.4 (0.9 – 2.6) 1.3 (1.0 – 2.6) 0.05 

Not palpable 5 (55.5) 2.2 (1.6 – 4.1) 1.9 (1.2 – 3.8) 0.001 

 

DISCUSSION 

We performed a cross-sectional analytical study to 

determine the sociodemographic and anatomical factors 

associated with difficult spinal anaesthesia among 

women who deliver through caesarean section in a 

tertiary care institute. We finally found that anatomical 

factors played a major deterministic role in predicting 

difficult spinal anaesthesia.  

 

In our study the proportion of difficult spinal anaesthesia 

as experienced by the anaesthesiologists was found to be 

23% (95% CI 13.4% – 31.4%). This prevalence was 

found to be comparable to findings from other different 

studies done by Buono et al and Prakash et al.
[13,14]

 But 

this proportion was found to be lesser than the 

prevalence seen in a study by Atashkoei et al, which 

could be explained by variations in the patient 

characteristics and anaesthetist characteristics like 

anaesthetists experience in performing spinal 

anaesthesia.
[15]

 

 

Our results showed that increased age is an important 

determinant of difficult spinal anaesthesia. A previous 

study done by Atashkoei et al from Iran also showed that 

increasing age is an indicator for difficult anaesthesia.
[15]

 

We found that women in BMI category of overweight 

and obese during their pre pregnancy had an increased 

chances of having difficult SA, this finding was also 

supported by other studies done in varied study settings. 

(ref) Our finding of increased chances of recurrence of 

difficult SA is a very well documented evidence from 

various other studies done previously.
[16,17]

 

 

With respect to the anatomical factors, we included we 

found that anaesthetists had difficult SA with women 

who had spinal deformities like scoliosis, kyphosis and 

lordosis, this proves the fact that the presence of spinal 

deformities tends to increase the inability of anaesthetists 

to perform a single correct puncture, thereby warranting 

an increase in the number of attempts and need of 

different gauge needle. This finding is also well 

documented and proved through other studies.
[15,18]

 

 

We observed that anaesthetists had difficult SA with 

women who had non/difficult palpable anatomical 

indices (aOR 1.795% CI 1.1 – 3.1) when compared to 

women who had easily palpable anatomical indices. This 

finding is again shouldered by studies done by Atashkoei 

et al from Iran and Prakash et al from India.
[14,15]

 Though 

the other studies found significance even for hardly 

palpable anatomical indices, we did not observe the 

same, which could be explained by the differences in 

physical structure, height, weight, race, ethnicity and 

other patient characteristics between the study 

participants included in the comparator studies.  

 

With respect to the intervertebral interval, we found that 

the anaesthetists had difficult SA with the women who 

had non-palpable or very narrow intervertebral interval 

or space, i.e anaesthetists have 1.9 times higher chances 
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of experiencing difficult spinal anaesthesia among 

women with narrow intervertebral space when compared 

to women who have normal or wider intervertebral 

space. These findings are also found to be comparable 

with other studies done in varied study settings.
[14,19]

 

 

Thus our study findings highlight the importance of 

evaluating the anatomical indices preoperatively for the 

prediction of difficult spinal anaesthesia.  

 

Our study had the strength of evaluating the role of 

anatomical parameters in determining difficult spinal 

anaesthesia among women from the Northeastern part of 

India as there is a paucity of literature available among 

this specific ethnicity of India. Our study had a few 

limitations. First, our sample size was small to capture all 

the factors associated with difficulty SA, secondly, we 

did not include all anatomical indices into account for the 

study. Thirdly, our findings were from a single tertiary 

care hospital from northeastern India, so it is 

generalisable only to similar settings. Lastly, we did not 

factor in other determinants of difficult intubation such 

as anaesthetist and equipment-related factors.  

 

CONCLUSION 

Thus through our study results, we conclude that 

anatomical indices and patient characteristics like age 

and previous history of spinal anaesthesia play a 

deterministic role in predicting difficulty spinal 

anaesthesia among anaesthetists. Thus, predicting 

difficult SA preoperatively would enable the clinician to 

take necessary precautions during the surgery. 

Furthermore, we encourage future research to 

comprehensively include the anaesthetist and equipment-

related factors for determining difficult SA.  
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