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ABSTRACT

Background and Objectives: Obesity�presents�signi�cant�challenges�in�neuraxial�
anesthesia� due� to� dif�cult� surface� anatomical� landmarks,� leading� to� increased�
failure�rates�and�complications.�Since�Bier��rst�described�spinal�anesthesia�in�1899,�
the traditional method for identifying the subarachnoid space has been through 
anatomical landmarks. Conventional palpation techniques often prove unreliable 
in these patients. Neuraxial ultrasound aims to enhance accuracy by visualizing 
sonoanatomy, potentially improving success rates and patient outcomes. This 
study was done to evaluate the effectiveness of preprocedural ultrasound-assisted 
midline approach compared to the traditional landmark-guided technique in 
obese patients undergoing lumbar subarachnoid block.

Methods: A prospective observational study was conducted in 90 obese patients 
(BMI > 25 kg/m²) aged between 18 and 80 years scheduled for elective surgery 
under spinal anesthesia at Travancore Medical College, Kollam. Patients were 
divided into two groups: ultrasound-assisted (USG) and surface landmark-
guided (SLG). Detailed history, physical examination, and informed consent were 
obtained. A portable USG machine with curved array probe was utilised for pre 
procedure�marking.�Key�variables�measured�included��rst-attempt�success�rate,�
number�of�needle�passes,�time�for�space�identi�cation,�and�total�procedure�time.�
Data was analysed using statistical package for social sciences version 25.

Results: The��rst-attempt�success�rate�was�signi�cantly�higher�in�the�USG�group�
(51.1%)�compared�to�the�SLG�group�(15.6%).�The�mean�time�for�space�identi�cation�
was longer in the USG group (119.64 ± 48.69 seconds) than in the SLG group (28.56 
± 15.65 seconds), but the total procedure time was shorter in the USG group (281 
±85.657 seconds) compared to the SLG group (414.44 ± 218.835 seconds). Patient 
satisfaction and reduced number of needle passes were also better in the USG 
group.
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�NTRODUCT�ON

Central neuraxial blockade (CNB) involves the 
injection of local anesthetics and sometimes 
adjuvants in to the epidural or subarachnoid 
space around the spinal cord for achieving 
blockade� of� sympatho-somatic� out�ow.� It�
encompasses spinal, epidural, combined 
spinal epidural and caudal epidural injections. 
These methods are commonly employed 
during the perioperative period for anesthesia 
and analgesia, as well as for chronic pain 
management. Intrathecal or subarachnoid block 
is commonly referred to as spinal anesthesia. 
A small dose of local anesthetic administered 
via subarachnoid injection can quickly induce 
dense surgical anesthesia which is nearly 
always performed in the lumbar region, 
below the termination of spinal cord. It creates 
optimal surgical conditions for procedures 
involving the lower abdomen, pelvis and 
lower extremities. Therefore, mastering the 
technique of neuraxial puncture is essential for 
every anesthesiologist. Neuraxial punctures 
are traditionally carried out by identifying 
anatomical� landmarks� known� as� Tuf�er� or�
Jacoby lines through palpation. Achieving 
successful subarachnoid space localization 
on the initial attempt hinges on the clarity of 
patient’s anatomical landmarks, effectiveness 
of� patient� positioning� and� the� pro�ciency�
of the provider. Surface landmarks may be 
absent, indistinct or distorted in patients 
who are obese, have edema, with underlying 
spinal deformity, or a previous spine surgery. 
Multiple needle insertion attempts can result 
in patient discomfort, prolonged procedure 
durations, post-dural puncture headache,1,2 
and potential neural tissue trauma.3

Even in the absence of spine abnormalities, 
accurately� estimating�a� speci�c� intervertebral�
level can be challenging, often resulting in 
needle placement one or two spinal levels 

higher� than� intended� and� this� dif�culty� is�
magni�ed� in� patients� with� obesity.4 Obesity 
has now reached epidemic proportions 
globally. The frequency of surgical procedures 
performed on obese and morbidly obese 
patients has also increased. 

Ultrasound imaging of the spine has 
emerged recently as a valuable technique 
to address many limitations associated 
with surface landmark-guided approach to 
performing CNBs. It is non-invasive, easy to 
use, can be performed quickly at the point 
of care, offers real-time imaging, and carries 
no risk of radiation exposure.5 Despite its 
bene�ts,� the� adoption� of� ultrasound� for�
CNBs in clinical practice is still at an early 
stage. This study is an attempt to evaluate 
the effectiveness of ultrasound imaging in 
obese� patients,� examining� its� in�uence� on�
�rst� attempt� success� rate,� patient� satisfaction�
and procedure duration in comparison to 
traditional landmark-guided technique.

METHODS��ND�M�TER��L

This prospective observational study included 
patients aged 18–80 years with a BMI >25 
kg/m², scheduled for elective surgery under 
lumbar subarachnoid block at Travancore 
Medical College, Kollam. Ethical approval and 
written informed consent were obtained. 

Participants were randomly assigned to two 
groups:

• Ultrasound-Assisted Group (USG): 
Preprocedural marking of the L3-L4 
interspinous space was done in the 
preoperative room using a curvilinear 
ultrasound probe (3–6 MHz) in a sitting 
position. The midpoint of the interspinous 
space� was� identi�ed� using� sagittal� and�
transverse views, and markings were 
made using a sterile skin marker.

Conclusion: This study demonstrates that the ultrasound-guided technique 
signi�cantly� improves� the� �rst� attempt� success� rate� of� spinal� anesthesia� and�
enhances patient satisfaction in obese patients. Despite the longer time required 
for� space� identi�cation,� the� overall� procedure� time� is� reduced� with� ultrasound�
guidance.� These� �ndings� suggest� that� incorporating� ultrasound� guidance� into�
clinical�practice�could�enhance�the�ef�cacy�of�spinal�anesthesia�in�obese�patients,�
highlighting its potential as a valuable tool in modern anesthetic practice.
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• Surface Landmark Guided Group 
(SLG):� Space� identi�cation� was� done�
in the operating room using traditional 
palpation techniques after positioning.

Procedure

• A detailed history, physical, and systemic 
examination were conducted the day 
before surgery. Patients were instructed 
to fast for 8 hours prior to the procedure.

• On the day of surgery, patients were 
positioned in a sitting posture with 
monitors attached, baseline parameters 
recorded, and intravenous access 
established.

• Space�identi�cation�times�were�recorded�
for both groups:

 � USG: Time from placing the ultrasound 
probe to marking completion.

 � SLG: Time from palpation to space 
identi�cation.

Spinal anesthesia was administered under 
strict aseptic precautions using a 25-G Quincke-
Babcock needle. A maximum of 6 needle passes 
per skin puncture and 3 punctures per patient 
were allowed. If CSF was not acquired, the 
block was considered a failure and converted 
to general anesthesia.

Data Collected

• Primary Variable: First-pass success rate 
of CSF acquisition.

• Secondary Variables:

 � Number of needle passes and skin 
punctures.

 � Time�for�space�identi�cation�and�the�
complete procedure.

 � Patient-reported pain (0–10 scale) 
during spinal anesthesia.

 � Periprocedural discomfort (0–10 
scale) related to positioning, anxiety, 
or fear.

Sensory block was assessed using an 
alcohol swab for loss of cold sensation. Both 
preprocedural scans and spinal anesthesia 
were performed by a senior anesthesiologist to 
ensure consistency.

RESULTS

A prospective observational study was done to 
measure�and�compare�the��rst�attempt�success�

rate of CSF acquisition in L3-L4 subarachnoid 
space in USG and Landmark approaches.

Data was collected from a total of 90 patients 
who�ful�lled�the�inclusion�criteria.�

The results of the study are discussed as 
following:

1. General�pro�le�of�the�study�subjects�

2. Comparison between USG and landmark 
approaches

General�pro�le�of�the�study�subjects

General�pro�le�includes:�

1. Age

2. Gender

3. BMI 

4. Type of surgery

Age

Table 1: Distribution of study subjects based on age 
groups

Age group (in years) Frequency Percentage (%)

< or = 30 19 21.1

31-60 50 55.6

>60 21 23.3

Total 90 100

Majority of the study subjects belonged to age 
group 31-60 years (55.6 %) followed by > 60 
years and < or = 30 years (23.3% and 21.1 % 
respectively) 

Mean age was 47.28 ± 17.52 years and it 
ranges from 21 to 78 years.

Gender

Figure 1: Distribution of study subjects based on gender

Out of the 90-study subject’s majority belonged 
to female gender (52%). 48% of the study 
subjects were male.

Sharmeela E.M. Comparison Between Pre-Procedural Ultrasound Assisted Midline Approach and 
Landmark Technique in Obese Surgical Patients under Lumbar Subarachnoid Block
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Type of surgery

Figure 2: Distribution of study subjects based on type of surgery

Majority of the patients underwent urology surgery (33.3%), followed by OBG (31.1%) and 
Orthopaedic procedures (25.6%).

Table 2: Distribution of study subjects based on BMI

BMI (kg/m2)

USG SLG

Total Percentage (%)
Frequency Percentage (%) Frequency Percentage (%)

30-34.9 26 57.8 35 77.8 61 67.8

35-39.9 17 37.8 6 13.3 23 25.6

>or = 40 2 4.4 4 8.9 6 6.7

Total 45 45 90 100

Majority belonged to BMI category 30-34.9 kg/m2 in both the groups (77.8 % in landmark and 57.8 
in USG approach).

Mean BMI of all study subjects was 34.12 ± 3.62 kg/m2

Mean BMI in USG approach – 34.92 ± 2.84 kg/m2 (30.4-42.6)

Mean BMI in landmark approach – 33.32 ± 4.14 kg/m2 (30.0-49.8)

Mean Height – 160.48 ± 7.65 cm

Mean Weight – 88.46 ± 13.6 kg

Table 3: Age distribution of study subjects categorized 
by the type of procedures

Age group

Surgery < or = 30 31-60 >60 Total

Orthopedics 5 (21.7%) 11 (47.8%) 7 (30.4%) 23 (100%)

Urology 2 (6.7%) 15 (50.0%) 13 (43.3%) 30 (100%)

OBG 11 (39.3%) 17 (60.7%) 0 28 (100%)

Others 1 (11.1%) 7 (77.8%) 1 (11.1%) 9 (100%)

Total 19 (21.1%) 50 (55.6%) 21 (23.3%) 45 (100%)

Majority of elderly patients underwent 
urologic procedures.

Comparison between USG and SLG groups

First attempt success rate

Table 4: Association between first attempt success rate 
and approach

First attempt

Test Success N (%) Failed N (%) Total

USG 23 (51.1 %) 22 (48.9 %) 45 (100 %)

SLG 7 (15.6 %) 38 (84.4 %) 45 (100 %)

Total 30 (33.3 %) 60 (66.7 %) 90 (100 %)

Chisquare = 12.8, df = 1, p value < 0.001
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It was found that 33.3% of subjects had 
success� at� �rst� attempt.� The� success� rate�
was� signi�cantly� higher� in� the� ultrasound�
guided (USG) group at 51.1% compared to 
15.6% in the landmark-guided (SLG) group. 
This� difference� was� statistically� signi�cant� 
(p < 0.001) as determined by the chi-square test.

Skin puncture

Table 5: Association between number of skin punctures 
and approach

Skin punctures

Test
One puncture

N (%)

>1 puncture

N (%)
Total

USG 38 (84.4%) 7 (15.6%) 45 (100%)

Landmark 
approach

19 (42.2%) 26 (57.8%) 45 (100%)

Total 57 (63.3%) 33 (36.7%) 90 (100%)

Chisquare =17.273, df = 1, p value < 0.001

63.3% of the study subjects required only 
one skin puncture. The proportion of one 
skin puncture was higher in subjects using 
ultrasound-guided (USG) approaches (84.4%) 
compared to those using the landmark 
approach (42.2%). This difference, tested using 
the chi-square test, was found to be statistically 
signi�cant�(p�<�0.001).

Needle passes

Table 6: Association between number of needles passes 
and approach

Needle passes

Test
1 

N (%)
2-3 

N (%)
>3 

N (%)
Total

USG 23 (51.1 %) 14 (31.1 %) 8 (17.8 %) 45 (100 %)

SLG 7 (15.6 %) 13 (28.9 %) 25 (55.6 %) 45 (100 %)

Total 30 (33.3 %) 27 (30.0 %) 33 (36.7 %) 90 (100 %)

Chisquare =17.328, df = 1, p value < 0.001

The proportion of subjects requiring only one 
needle�pass�was�signi�cantly�higher�in�the�USG�
group (51.1%) compared to the landmark group 
(15.6%). The proportion of subjects requiring 
more than three needle passes was higher in 
the landmark group (55.6%) compared to the 

USG group (17.8%). These differences were 
statistically�signi�cant�(p�<�0.001).

Time�for�space�identi�cation

Table 7: Association between time taken for space 
identification and approach

Test N
Mean time for space 

identification  
(in seconds)

t value p value

USG 45 119 64 ± 48.69
11.945 < 0.001

SLG 45 28.56 ± 15.65

The� mean� time� for� space� identi�cation� was�
signi�cantly�higher�in� the�USG�group�(119.64�
± 48.69 seconds) compared to the landmark 
group (28.56 ± 15.65 seconds). This difference 
in mean time was tested using the independent 
t-test� and� found� to� be� statistically� signi�cant� 
(p < 0.001).

Time for total procedure

Table 8: Association between time taken for total 
procedure and approach

Test N
Mean time for total 

procedure (in seconds)
t value p value

USG 45 281 ± 85.657
3.809 < 0.001

SLG 45 414.44 ± 218.835

The total procedure time was notably longer in 
the landmark approach group (414.44 ± 218.84 
seconds) compared to the USG group (281.00 ± 
85.66 seconds). This difference was statistically 
signi�cant�(p�<�0.001).

Periprocedural pain score

Table 9: Association between periprocedural pain score 
and approach

Test N
Mean periprocedural  

pain score
t value p value

USG 45 1.29 ± 0.458
6.663 < 0.001

SLG 45 3.69 ± 2.372

The mean periprocedural pain score in the 
landmark approach group (3.69 ± 2.372) was 
signi�cantly�higher�than�in�the�USG�approach�
group (1.29 ± 0.458), with a statistically 
signi�cant�difference�(p�<�0.001).

Sharmeela E.M. Comparison Between Pre-Procedural Ultrasound Assisted Midline Approach and 
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 Periprocedural discomfort score

Table 10: Association between periprocedural discomfort 
score and approach

Test N
Mean periprocedural 

discomfort score
t value p value

USG 45 3.67 ± 1.398

1.918 0.058
Landmark 
approach

45 4.56 ± 2.776

The mean periprocedural pain score was 
higher in the landmark approach group (4.56 
± 2.776) compared to the USG approach group 
(3.67 ± 1.398). However, this difference was not 
statistically�signi�cant�(p�>�0.05).

Table 11: Association between BMI and number of 
needle passes in USG group 

1 2-3 >3

N % N % N %

30-34.9 15 57.7 8 30.8 3 11.5 26

35-39.9 8 47.1 4 23.5 5 29.4 17

>or = 40 0 0 2 100 0 0 2

Total 23 51.1 14 31.1 8 17.8 45

Patients with a BMI of 30-34.9 kg/m² had 
a� signi�cantly� lower� proportion� of� needle�
passes, with 57.7% requiring only one needle 
pass. In contrast, those with a BMI of 35-39.9 
kg/m² experienced the highest number of 
needle passes, with 29.4% requiring more than 
three needle passes

Table 12 Association between BMI and number of needle 
passes in SLG group.

BMI

Needle Passes

Total1 2-3 >3

N % N % N %

30-34.9 7 20 11 31.4 17 48.6 35

35-39.9 0 0 2 33.3 4 66.7 6

>or = 40 0 0 0 0 4 100 4

Total 7 15.6 13 28.9 25 55.6 45

All patients with a BMI of 40 or above required 
more than three needle passes, while 66.7% 
of patients with a BMI of 35-39.9 kg/m² also 
required more than three needle passes in the 
SLG group.

D�SCUSS�ON

The study compared ultrasound-guided 

(USG) and surface landmark-guided (SLG) 
techniques for lumbar subarachnoid block 
in� 90� obese� patients� and� found� that� the� �rst-
pass� success� rate� was� signi�cantly� higher� in�
the USG group (51.1%) compared to the SLG 
group (15.6%). A higher proportion of SLG 
patients required more than three needle 
passes (55.6% vs. 17.8% in the USG group), 
and the mean total procedure time was shorter 
in the USG group (281 ± 85.6 seconds) than in 
the SLG group (414 ± 218.8 seconds), despite 
longer� space� identi�cation� times� in� the� USG�
group (119.64 ± 48.69 seconds vs. 28.56 ± 15.65 
seconds for SLG). The mean periprocedural 
pain� score� was� signi�cantly� lower� in� the�
USG group (3.31 ± 1.32) compared to the SLG 
group (5.18 ± 2.46), though the difference 
in discomfort scores was not statistically 
signi�cant.� Patients� with� BMI� ≥35� kg/m²� or�
aged� ≥60� years� experienced� higher� success�
rates and fewer needle redirections with the 
USG technique. Among parturients, 70% of 
USG cases required only one pass, while 30% 
of�SLG�cases�achieved��rst-pass�success.

CONCLUS�ON

In conclusion, preprocedural ultrasound 
imaging greatly enhances the conduct of 
spinal anesthesia in obese patients. Given the 
growing prevalence of obesity among surgical 
patients, we believe that this is a valuable skill 
to acquire.

Con�ict�of�Intrest:�Nil
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