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Abstract: 
Background: The use of ultrasound imaging techniques in regional anaesthesia is rapidly becoming an area of 
increasing interest. It represents one of the largest changes that the field of regional anaesthesia has seen.  Earli-
er electrical stimulation or paraesthesia, both of which relied on surface landmark identification, was used for 
regional anaesthesia. However, landmark techniques have limitations; variations in anatomy and nerve physiol-
ogy as well as equipment accuracy, have had an effect on success rates and complications. The introduction of 
ultrasound may go some way towards changing this. 
Aim: To evaluate the efficacy of two modalities of spinal anaesthesia preprocedural ultrasound-guided para-
median approach and conventional landmark-guided paramedian approach in an obese patient undergoing lower 
abdomen, perenial and lower limb surgeries. 
Methods and Materials: The study was a randomized single blinded controlled study. A total of 80 subjects 
were included in the final study, with 40 subjects in each of the study groups. 
Group 1 (US group) participants received Preprocedural USG guided paramedian spinal anaesthesia and Group 
2 (LM group) received landmark-guided Conventional midline spinal anaesthesia. Following variables were 
compared between the two groups, number of attempts, number of passes, time taken for identifying landmark 
(sec), time for a successful lumbar puncture (sec), number of attempts, number of passes, time taken for per-
forming successful lumbar puncture defined as the time taken from insertion of the introducer needle to comple-
tion of the injection. 
Results: Among the people in landmark (LM) group, the median number of passes was 5.50 (IQR 4 to 7) and it 
was 4 (IQR 3 to 4) in people with ultrasound-guided (US) spinal anaesthesia. The difference in the number of 
passes between the group was statistically significant (P Value <0.001). Among the people in landmark (LM) 
group, the median time for identifying space was 38.19 sec (IQR 25.05 to 57.95) and it was 78.35 sec (IQR 
60.20, 90.67) in ultrasound-guided (US) group. The difference in the identifying space (sec) between groups 
was statistically significant (P Value <0.001). Among landmark (LM) group, 2 (5%) people were converted to 
GA. Among the ultrasound-guided (US) group, 3 (7.5%) people were converted to GA. Among the people with 
landmark (LM), the median spinal injection was 88.31 sec (IQR 51.74 to 120.19) and it was 64.32 sec (IQR 
51.46 to 88.31) in people with ultrasound-guided (US). The difference in the time for a successful lumbar punc-
ture (sec)between the group was statistically significant (P Value 0.048). 
Conclusion: Ultrasonography can be a useful adjunct to safe spinal anaesthesia and also it facilitates the per-
formance of spinal anaesthesia in the non-obstetric patient population with difficult anatomic landmarks, like 
obese patients. 
Keywords: Efficacy, preprocedural ultrasound-guided paramedian approach, conventional landmark guided 
paramedian approach, obese patient 
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Introduction 

Spinal anaesthesia is widely performed using a 
surface landmark-based “blind” technique. Multi-
ple passes and attempts while administering spinal 
anaesthesia are associated with a greater incidence 
of post-dural puncture headache, paraesthesia and 
spinal hematoma.[1,2] 

Real-time and preprocedural neuraxial ultrasound 
techniques have been used successfully to perform 
spinal anaesthesia. Information on the use of real-
time ultrasound-guided spinal anaesthesia has, to 
date, been limited to case series and case reports.[3-
5] Its use may be limited by the requirement for 
wide-bore needles and the technical difficulties 
associated with simultaneous ultrasound scanning 
and needle advancement.[6] The use of preproce-
dural ultrasound has been shown to increase the 
first-pass success rate for spinal anaesthesia only in 
patients with difficult surface anatomic land-
marks.[7] 

Studies on preprocedural ultrasound-guided spinal 
techniques have focused on a midline approach 
using a transverse median (TM) view. The para-
sagittal oblique (PSO) view consistently offers a 
better ultrasound view of the neuraxis compared 
with TM views.[8,9] However, very few studies 
have been conducted to assess whether these supe-
rior PSO views translate into easier paramedian 
needle insertion.[10,11] 

The use of ultrasound imaging techniques in re-
gional anaesthesia is rapidly becoming an area of 
increasing interest. It represents one of the largest 
changes that the field of regional anaesthesia has 
seen.  Earlier electrical stimulation or paraesthesia, 
both of which relied on surface landmark identifi-
cation, was used for regional anaesthesia. However, 
landmark techniques have limitations; variations in 
anatomy and nerve physiology, as well as equip-
ment accuracy, have had an effect on success rates 
and complications. The introduction of ultrasound 
may go some way towards changing this.[12,13] 

If we want the use of ultrasound to become more 
widespread amongst anaesthetists, then it must be 
shown to be clinically effective, practical and cost-
effective[10]. The use of ultrasound guidance in 
daily clinical practice requires a degree of training 
and understanding of the equipment and technolo-
gy. 

US-guided Central Neuraxial block is a promising 
alternative to traditional landmark-based tech-
niques6. It is non-invasive, safe, simple to use, can 
be quickly performed, does not involve exposure to 
radiation, provides real-time images and is free 
from adverse effects. US guidance may also allow 
the use of central neuraxial block in patients who in 
the past may have been considered unsuitable for 
such procedures due to abnormal spinal anato-

my.[14,15] 
Spinal anaesthesia may be challenging in patients 
with poorly palpable surface landmarks or abnor-
mal spinal anatomy. Pre-procedural ultrasound of 
the lumbar spine can help by providing additional 
anatomical information, thus permitting more accu-
rate estimation of the appropriate needle insertion 
site and trajectory.[16] 

Hence present study is aimed at evaluating the effi-
cacy of two modalities of spinal anaesthesia pre-
procedural ultrasound-guided paramedian approach 
and conventional landmark-guided paramedian 
approach in an obese patient undergoing lower ab-
domen, perenial and lower limb surgeries. 

Methods and materials 

The study was a randomized single blinded con-
trolled study. A total of 80 subjects were included 
in the final study, with 40 subjects in each of the 
study groups. 

Group 1 (US group) participants received Prepro-
cedural USG guided paramedian spinal anaesthesia 
and Group 2 (LM group) received landmark-guided 
Conventional midline spinal anaesthesia. The study 
population included all subjects scheduled for the 
elective lower abdomen, perineal and lower limb 
surgeries under spinal anaesthesia were included.   
Randomization was done using computer generated 
random number sequence.Allocation concealment 
was done using serially number opaque envelop 
method. Investigator blinding was not possible, 
considering the nature of the intervention.  

Institutional ethical committee approval was ob-
tained. Informed written consent was obtained from 
participating patients. Confidentiality of the study 
participants was maintained throughout the study. 

As with other uses of ultrasound, specific training 
is required to identify correctly the landmarks and 
interspaces necessary for neuraxial blockade. 
Therefore 25 scout scans were performed on 
healthy individuals before performing on patients 
in study group. 

Inclusion Criteria 

1. Patient aged between 20-85 yrs, 
2. ASA grade II or III Obese with BMI > 

30kg/Sqm 
3. Patients giving valid informed consent 
4. Patient scheduled for the elective lower abdo-

men, perineal and lower limb surgeries under 
spinal anaesthesia.  

Exclusion Criteria 

1. Contraindications to Neuraxial block.  
2. Pregnant patient  
3. Patient refusal for spinal anaesthesia  
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Study procedure 

All patients were visited on the day prior to the 
surgery and explained in detail about the anaesthet-
ic procedure in detail in their vernacular language 
and written and informed consent was obtained.  

All patients were kept nil orally from 12 O’clock 
midnight prior to the day of surgery. Before spinal 
anaesthesia, all the patients were preloaded with 
500ml of lactated Ringer’s solutions 15 minutes 
before surgery. Patients with oxygen saturation, 
blood pressure (systolic, diastolic, mean arterial 
pressure), electrocardiogram were monitored. Basal 
values were recorded. The patients were placed in a 
sitting position and the dural puncture was per-
formed at L3-L4, L4-L5 interspace.  Hyperbaric 
bupivacaine 0.5% was injected intrathecally (2.5-3 
ml). The volume of the local anaesthetic, the vol-
ume of preloading fluid, use of vasopressors were 
determined by the attending anesthesiologists and 
was not affected by inclusion in the study. 

The patient was positioned sitting on a level trolley 
with feet resting on a footrest. They were given a 
pillow to hug and requested to maintain an arched 
back posture with an assistant holding the patient to 
aid positioning. No sedation was given prior to or 
during the administration of spinal anaesthesia. 

Under strict asepsis local infiltration of 2% ligno-
caine was done. Using paramedian approach dural 
puncture was carried out at the L3-L4/L4-L5 level. 
About 2.5-3.5 ml of Hyperbaric Bupivacaine 0.5% 
was injected intrathecal in both the group. 

In US group L3-L4, L4-L5 subarachnoid space was 
located by the use of Mind ray USG machine using 
2 to 5 MHz linear probe. In group1 US, a portable 
ultrasound machine (Mindray) was used for initial 
pre-procedural marking. The L3-L4, L4-L5, inter-
spinous space with the best image of the anterior 
complex (ligamentum flavum dura complex- LFD) 
and posterior complex (posterior longitudinal liga-
ment- PLL) was obtained. At these selected inter-
spaces and with the probe positioned to obtain the 
clearest ultrasound image, a skin marker was used 
to mark the midpoint of the long border of the 
probe and the midpoints of the short borders of the 
probe. At the same horizontal level as the midpoint 
of the long border of the probe, the mid-point of the 
line drawn between the two short border mid-points 
of the probe was used as a paramedian insertion 
point for the spinal needle. Spinal anaesthesia is 
then administered based on these landmarks. In LM 
group L3-L4, L4-L5 interspinous space was identi-
fied by using the conventional technique by palpa-
tion of iliac crests and dorsal spinous processes. A 
standard blanket was used to cover the chest and 
upper limb of the patients. All the preloading fluids 
& drugs were given at room temperature. The am-
bient temperature of operation theatre was kept 
between 23-25oC. 

Patient’s vital parameters were monitored through-
out the procedure. Patients were assessed for the 
feeling of nausea, dizziness and purities and ob-
served for vomiting. If reqd was treated with Meto-
clopramide 10 mg I.V. Hypotension (SBP < 100 or 
fall > 20% baseline values) was treated with Inj 
Ephedrine 6 mg I.V. and heart rate less than 50 
bpm was considered as bradycardia and treated 
with Inj. Atropine 0.6 mg I.V. 

Following variables were compared between the 
two groups:- 

1. Number of attempts 
2. Number of passes 
3. Time is taken for identifying landmark (sec) 
4. Time for a successful lumbar puncture (sec) 
5. A number of attempts - defined as the number 

of times the spinal needle was withdrawn from 
the skin and reinserted. 

6. Number of passes - defined as the number of 
forwarding advancements of the spinal needle 
in a given interspinous space (i.e. withdrawal 
and redirection of the spinal needle without ex-
iting the skin) 

7. Time for identifying landmarks in group1 (US) 
it was defined as the time from which the ul-
trasound probe was placed on the skin to the 
anesthesiologist declaring that the markings 
are completed. In group2 (LM) it was defined 
as the time from which the anesthesiologist 
started palpating to identify the landmarks to 
completion of the process as declared by the 
anesthesiologist. 

8. Time taken for performing successful lumbar 
puncture defined as the time taken from inser-
tion of the introducer needle to completion of 
the injection. 

Results 

A total of 80 subjects were included in the final 
analysis. Among the study population, 40 (50%) 
was a landmark (LM) and the remaining 40 (50%) 
were ultrasound guided (US). (Table 3). Among the 
people with, landmark (LM), the median age was 
59.50 (IQR 52.25 to 65.75) and it was 58.50 (IQR 
50.25 to 65.75) in people with ultrasound-guided 
(US). The difference in the age between the group 
was statistically not significant (P Value 0.965). 
(Table 1 & Figure 1). In landmark (LM) group 15 
(37.5%) were in male and the remaining 25 
(62.5%) were in the female. In ultrasound-guided 
(US) group 12 (30%) were in male and the remain-
ing 28 (70%) were female. The difference in the 
proportion of group between genders was statisti-
cally not significant (P value 0.478). (Table 2 & 
figure 2). Among the people with a landmark (LM), 
the median BMI was 34.9 (IQR 33.1 to 36.40) and 
it was 34.9 (IQR 33.1 to 36.35) in people with ul-
trasound-guided (US). The difference in the BMI 
between the group was statistically not significant 
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(P Value 0.958). (Table 3 & Figure 3). Among the 
people in landmark (LM) group, the median num-
ber of attempts was 3 (IQR 2 to 4) and it was 2 
(IQR 1 to 2) in ultrasound-guided (US) group. The 
difference in the number of attempts between the 
group was statistically significant (P Value <0.001) 
(Table 4 & Figure 4).  

Among the people in landmark (LM) group, the 
median number of passes was 5.50 (IQR 4 to 7) 
and it was 4 (IQR 3 to 4) in people with ultrasound-
guided (US) spinal anaesthesia. The difference in 
the number of passes between the group was statis-
tically significant (P Value <0.001). (Table 5 & 
Figure 5). Among the people in landmark (LM) 
group, the median time for identifying space was 

38.19 sec (IQR 25.05 to 57.95) and it was 78.35 sec 
(IQR 60.20, 90.67) in ultrasound-guided (US) 
group. The difference in the identifying space (sec) 
between groups was statistically significant (P Val-
ue <0.001). (Table 6 & Figure 6). Among landmark 
(LM) group, 2 (5%) people were converted to GA. 
Among the ultrasound-guided (US) group, 3 (7.5%) 
people were converted to GA. (table 7). Among the 
people with landmark (LM), the median spinal in-
jection was 88.31 sec (IQR 51.74 to 120.19) and it 
was 64.32 sec (IQR 51.46 to 88.31) in people with 
ultrasound-guided (US). The difference in the time 
for a successful lumbar puncture (sec)between the 
group was statistically significant (P Value 0.048). 
(Table 8 & Figure 7). 

  
Table 1: Descriptive analysis of group in the study population (N=80) 

Group Frequency Percentages 
Landmark (LM) 40 50.00% 
Ultrasound Guided (US) 40 50.00% 
 

Table 2: Comparison of median value in age between study group (N=80) 

Group Age(yrs) 
Median (IQR) 

Mann Whitney U test (P value) 

Landmark (LM) 59.50 (52.25,  65.75) 0.965 Ultrasound guided (US) 58.50 (50.25, 65.75) 
 

 
Figure 1: Box plots of comparison of median value in age between study group (N=80) 
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Table 2: Comparison of the group with the gender of the study population (N=80) 
Gender Group Chi square  P-value 

LM(N=40) US (N=40) 
Male 15 (37.5%) 12 (30%) 0.503 0.478 
Female 25 (62.5%) 28 (70%) 
 

 
Figure 2: Cluster bar chart of comparison of group with the gender of the study population (N=80) 

 
Table 3: Comparison of median value in BMI between study group (N=80) 

Group BMI 
Median (IQR) 

Mann Whitney U test (P value) 

Land mark ( LM) 34.9 (33.1, 36.40) 0.958 Ultrasound guided (US) 34.9 (33.1, 36.35) 
 

 
Figure 3: Box plots of comparison of median value in BMI between study group (N=80) 
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Table 4: Comparison of median value in a number of attempts between the study groups 
Group Number of Attempts 

Median (IQR) 
Mann Whitney U test (P value) 

Landmark (LM)(N=40) 3 (2,4) <0.001 
Ultrasound guided (US)(N=40) 2 (1,2) 
 

 
Figure 4: Bar chart of comparison of median value in a number of attempts between study groups 

 
Table 5: Comparison of median value of number of passes between the study groups 

Group Number of Passes 
Median (IQR) 

Mann Whitney U test (P value) 

Land mark ( LM) (N=40) 5.50 (4, 7) <0.001 
Ultrasound-guided (US) (N=40) 4 (3,4) 
 

 
Figure 5: Bar chart of Comparison of median value in a number of passes between the study groups 

 
Table 6: Comparison of the median value in the time taken for identifying space (sec) between the study 

groups 
Group Time is taken for Identifying 

Space (sec) 
Median (IQR) 

Mann Whitney U test (P value) 

Land mark (LM) (N=40) 38.19 (25.05, 57.95) <0.001 
Ultra sound guided (US) (N=40) 78.35 (60.20, 90.67) 
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Figure 6: Box plots of comparison of median value in the time taken for identifying space (sec) between 

the study groups. 
 

Table 7: Comparison of the group with success (N=80) 
Success Group Chi square 

  
P-value 
  Landmark (LM) Ultrasound Guided (US) 

Success 38 (95%) 37 (92.5%) 0.213 0.644 
Converted to GA 2 (5%) 3 (7.5%) 
 

Table 8: Comparison of median value in time for a successful lumbar puncture (sec)  
between study groups 

Group Time for a successful lumbar 
puncture (sec) 
Median (IQR) 

Mann Whitney U test (P 
value) 

Landmark (LM) (N=38) 88.31 (51.74, 120.19) 0.048 
Ultrasound guided (US) (N=37) 64.32 (51.46, 88.31) 
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Figure 7: Box plots of comparison of median value in time for successful lumbar puncture between the 

study groups 
 
Discussion 

For the identification of a safe lumbar interspace, 
clinicians often rely on three beliefs. Firstly, an 
imaginary line (defined by Tuffier) joining the iliac 
crests is assumed to be close to the fourth lumbar 
spine, but it may cross higher or low-
er.[17] Secondly, classical teaching is that of spinal 
cord ends at L1–2, but it has been known for over 
half a centurythat this is the mean position of a 
normal distribution. Several series describe the 
spinal cord extending to the body of L3 in 1–3% of 
cases and to L2 or lower in almost 50% of cases, 
with increased variability in women.[18] Thirdly, 
reliance may be placed on a lack of paraesthesia, 
but this confidence may be misplaced if the latter 
does not happen during cordotomy with a 22G nee-
dle until electrical stimulation is applied.[19] A 
technique to improve the localization of a lumbar 
interspace would be an advantage. 

Neuraxial ultrasound is a recent development in the 
field of regional anaesthesia. This technique allows 
the operator to preview spinal anatomy, identify 
midline and determine the inter-space for needle 
insertion. A “pre-procedural” ultrasound examina-
tion of the spine accurately delineates the underly-

ing relevant anatomy, thus aiding in successful 
insertion of a spinal or epidural needle; this has 
also been termed “ultrasound-assisted” neuraxial 
blockade.[20,21] 

Of the total 80 patients included in the study, an 
equal proportion of (40 each) belonged to a land-
mark (LM) guided and US-guided spinal anaesthe-
sia groups. Comparatively all studies have included 
more patients. In their randomized controlled trial, 
Abdelhamid et al.[20] studied 90 patients; it was 
1007 and 12022 in two separate studies by Sriniva-
san et al [7]. while Lim et al.[2] studied 170 pa-
tients. However, Chin et al.[1] in their clinical trial 
studied lesser (60) patients undergoing lower limb 
orthopaedic surgery. 

Regarding the number of attempts for successful 
anaesthesia, Srinivasan et al.[22] noted equal at-
tempts in both groups (2 in the LM group and 2.07 
in the US-guided group. In comparison, the number 
of attempts was similar in the study among the US-
guided group (2), which was, however, significant-
ly (P Value <0.001) lesser when compared to the 
LM group (3). However, in their previous study 
Srinivasan et al. 7 reported US method required 
significantly (P=0.0021) lesser attempts (1.28) 
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compared to the LM method (1.98). Chin et al.[1] 
also found the US-guided method requiring signifi-
cantly (P Value <0.001) lesser attempts (1) com-
pared to the LM method (2). 

The number of passes was significantly (P Value 
<0.001) more in the LM group (5.50) compared to 
the US-guided group (4). A similar finding of 4 
passes was observed in the study by Srinivasan et 
al.[7] for the latter method. However, the former 
required considerably more passes (8.2) and the 
difference was statistically significant (P=0.01) 
indicating the inaccuracies in locating the land-
marks. Chin et al. in their study on orthopaedic 
patients also found US-guided method requiring 
significantly (P Value <0.001) lesser passes (6) 
than the LM method (13).Though, the average 
number of passes similar in both groups reported 
by Srinivasan et al.[22] (6.13 in LM group and 6.95 
in the US-guided group), the latter method required 
a number of passes in relation to the present study.  

The number of passes was more in the LM group 
could be due to many reasons. First, the patient 
population was different. Mean age and body mass 
index in our study was 59 years and 34.9 kg/m2, 
respectively, versus 63-68 years and 28.5-30.5 
kg/m2 in the referenced studies.[7,22] Second, in 
the study by Kim et al.[23] ,the number of passes 
was self-reported, whereas, in our study, it was 
recorded by an independent observer. This is im-
portant because it has been shown that the self-
reported number of passes is always lower than the 
actual number of passes.[7] 

We note a reduction in a number of passes required 
to enter the subarachnoid space because of the fol-
lowing probable reasons. First, the age of our popu-
lation group was, on average, 64.3 years (SD = 
12.8) and spinal anaesthesia has been shown to be 
more difficult in an older population compared 
with a general adult population.[16] Second, we 
used a paramedian approach to the neuraxis (guid-
ed by ultrasound), which has not been studied so 
far. In the presence of interspinous ligament calci-
fication and an inability to achieve adequate flexion 
(both of which are common in the elderly), this 
paramedian approach might be valuable. It has also 
been shown that both the length and the width of 
the lumbar spinous process increase significantly 
with ageing, which further narrows the interspinous 
space available for a midline approach.[24] The 
interlaminar space is least affected by changes at-
tributable to ageing and offers a potential window 
for spinal anaesthesia.  

When the median time taken for identifying space 
for each group was compared, it was 38. 19 sec-
onds for the LM group, while it was twice as high 
(78.35 seconds) for the US-guided group which 
was statistically significant (P Value <0.001). The 
average time taken in the study by Srinivasan et 

al.[22] was very less (12.3 seconds) for LM group 
than that of US-guided group (105.1 seconds), 
which were, in turn, were in line with their earlier 
study findings (14.6 seconds for the former meth-
od, 96.1 seconds for the latter) and this finding was 
statistically significant (P=0.0002).7In a study by 
Chin et al.[1] ,using similar endpoints, this process 
in the ultrasound group took 240 seconds longer. 
The difference might be because of the fact that in 
their study, scanning was done in patients with dif-
ficult surface landmarks and it involved marking 3 
interspinous spaces. 

The technical difficulty of the neuraxial blockade is 
measured using two main parameters: the number 
of needle manipulations required for success and 
the time taken to perform the block.[24] Of the 
two, the previous is more important because multi-
ple needle insertions are an independent predictor 
of complications, such as inadvertent dural punc-
ture, vascular puncture and paresthesia1.Elicitation 
of paresthesia, in turn, is a significant risk factor for 
persistent neurologic deficit after spinal anesthe-
sia.[25,26] 

Regarding the time taken for successful lumbar 
puncture between the groups, the US-guided meth-
od took significantly (P Value =0.048) less time 
(64.32 seconds) compared to LM method (88.31 
seconds). A similar finding was seen in the study 
by Srinivasan et al.[7] with the former method re-
quiring less time (97.8 seconds) for successful pro-
cedure compared to the latter method (169.9 sec-
onds). However, the overall time taken by both the 
procedures was higher in the study of Srinivasan et 
al.[22] [US-guided procedure took more time 
(137.2 seconds) than LM group (127.4 seconds)], 
which was contrasting to our study findings.  

The successfulness of both the methods was com-
parable (95% in LM group; 92.5% in US-guided 
group) with only 2 (5%) cases converted to GA in 
the LM group and 3 (7.5%) of them needed the 
same in a US-guided group. Similarly, Srinivasan 
et al. [22] noted slightly more cases in the US-
guided group (3) requiring GA in relation to LM 
group (2). Also using a midline approach of US-
guided spinal anaesthesia Abdelhamid et al. [20] 
reported significantly improved success rate (the 
subjects were younger). However, Lim et al. [2] 
who studied elderly subjects like the present study 
found no difference between the LM group and 
US-guided paramedian approach. 

There are consistent data to suggest that neuraxial 
ultrasound identifies lumbar intervertebral levels, 
with greater accuracy than palpation of surface 
anatomical landmarks.[27] Using plain X-ray of the 
lumbar spine as a reference standard, Furness et al. 
[3] demonstrated that ultrasound correctly identi-
fied individual interspaces (from L2-3 to L4-5) 
71% of the time, whereas palpation was only cor-
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rect 29% of the time. Furthermore, the margin of 
error never exceeded one level with ultrasound but 
was up to 2 spaces higher or lower in 27% of pal-
pation assessments. These findings are consistent 
with those reported by Watson et al.[28] who, using 
MRI as their reference standard, found that ultra-
sound accurately identified the L3-4 interspace in 
76% of cases with a margin of error that did not 
exceed one level. 

Conclusion 

Pre-procedural Ultrasound-guided method of nee-
dle insertion needed a significantly lesser number 
of attempts compared to the landmark-guided 
method for successful spinal anaesthesia. The US-
guided method needed significantly less number of 
passes in relation to the LM methods. The land-
mark-guided method took significantly less time of 
identifying space, while the US-guided method 
took twice of the time. The US-guided method took 
significantly less time for successful lumbar punc-
ture compared to LM method. Ultrasonography can 
be a useful adjunct to safe spinal anaesthesia and 
also it facilitates the performance of spinal anaes-
thesia in the non-obstetric patient population with 
difficult anatomic landmarks, like obese patients. 
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