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ABSTRACT

was measured using rulers.

Introduction: Lumbar puncture is a procedure frequently used in anesthetic practice. For the success of
the procedure, prediction of skin to subarachnoid space distance (SSD) is valuable. In this study, we aimed
to evaluate the relationship between SSD with age and body mass index (BMI).

Methods: Two hundred and fifty patients, ASA physical status I, Il, and Ill scheduled to undergo elective
surgery under spinal anesthesia, were studied. Spinal anesthesia was induced in the sitting position at the
L3—4 vertebral level using a midline approach. Furthermore, the level of L3-L4 was identified by palpation,
using Tuffier’s line as a guide. Following an intrathecal injection, the spinal needle was grasped between
the thumb and the index finger during its removal from the patient’s back. From the grasping point, SSD

Results: Mean values of SSD at the L3-4 interspace were 55.43+6.47 mm (range 35-74). Statistically
significant correlations were observed between SSD with BMI and body weight (p=0.650, P<0.001 and
p=0.651, P<0.001, respectively). Statistically significant correlation was not found between SSD with age,
gender and body height (p=0.120, P=0.058; p=-0.047, P=0.4568 and p=0.089, P=0.159, respectively).

Conclusions: SSD is affected by BMI and body weight but not by age, gender and body height.
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INTRODUCTION

Lumbar puncture is a commonly used method for
the application of spinal anesthesia in anesthetic
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practice. It is very important that the spinal needle
is placed correctly during this procedure. The proce-
dure is a difficult medical technique since it depends
on the practitioner’s skill, the patient’s anatomy and
comfort (1). Although, anatomy knowledge and
technical skills are important, presumed prearrange-
ment of the skin to subarachnoid space distance
(SSD) may lead to the correct placement of the spi-
nal needle. Anatomy knowledge and technical skills
allow a less traumatic and less repetitive number
rises in spinal anesthesia results (2). Failed spinal
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anesthesia attempts can seriously affect patient’s
comfort.

In different studies, SSD was evaluated and for-
mulated in different patient populations (3-6).
However, studies in which the relationship between
SSD and age and body mass index (BMI) analyzed
in the literature are limited. Therefore, we aimed to
evaluate the relationship between and BMI in this
study.

METHODS

Patients

Institutional Ethics Committee’s approval and writ-
ten consent from the patients were obtained for the
study. Two hundred and fifty patients, over the age
of 18, ASA physical status I, II, and III scheduled
to undergo elective surgery under spinal anesthesia,
were studied.

The exclusion criteria were known contraindication
to neuraxial anesthesia, or allergy to bupivacaine,
and preoperative presence of any other abdominal
mass or ascites.

Patient characteristics including gender, age, body
weight, body height, and BMI were recorded upon
arrival to the operating theater.

All patients were expected to fast 6-8 hours before
surgery and they had received premedication as per
our hospital protocol. Routine monitors, consisting
of a pulse oximeter, 3-lead ECG and a non-inva-
sive blood pressure cuff, were applied. Following
prehydration with Ringer’s lactate solution 500 mL,
spinal anesthesia was induced with hyperbaric bupi-
vacaine 10-12.5 mgviaa 25 G Quincke-point spinal
needle in the sitting position at the L3—4 vertebral
level. An anesthesiologist with more than 5 years
of experience (Hanedan B, Aydogan E) performed
the induction using the midline approach, as well as
identified the possible place of L3-L4 by palpation,
using Tuffier’s line as a guide.

The spinal needle was inserted perpendicular to the
skin and advanced until the loss of resistance was
felt and confirmed by the first appearance of the free
flow of cerebrospinal fluid. Following an intrathecal
injection, the spinal needle was grasped between the
thumb and the index finger during its removal from
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the patient’s back. From the grasping point, the SSD
was measured using rulers. Patients in whom the
needle was retracted due to the patient’s discomfort
or the contact with bony structures, the change in
needle angle, as well as those patients with bloody
cerebrospinal fluid were excluded from the study.

Statistical analyses

Statistical analyses were performed with Statistical
Package for Social Sciences (SPSS) 15.0 software
(SPSS Institute, Chicago, IL, USA). Data were pre-
sented as mean + SD (normally distributed data),
median (range) (skewed data) or number (%). The
Spearman correlation coefficient was also measured.
A P-value less than 0.05 was considered statistically
significant.

RESULTS

A total of 250 patients were enrolled in the present
study and the patient demographic data are sum-
marized in Table 1. Mean values of SSD at the L3-4
interspace were 55.43+6.47 mm (range 35-74).

Statistically significant correlations were observed
between SSD with BMI and body weight (p=0.650,
P<0.001 and p=0.651, P<0.001, respectively).
Figures 1 and 2 show the correlation between SSD
with BMI and body weight, respectively.

Lastly, no statistically significant correlation was
found between SSD with age, gender, and body
height (p=0.120, P=0.058; p=-0.047, P=0.4568
and p=0.089, P=0.159, respectively).

DISCUSSION

In the present study, the mean value for SSD at the
L3-4 interspace was 55.43+6.47 mm. Statistically
significant correlations were observed between SSD
with BMI and body weight, but no statistically

TABLE 1. Patients’ characteristics

Age, year 51 (18-86)
Gender, M/F 176/74 (70.4/29.6)
Body weight, kg 74 (50-120)

Body height, cm
Body mass index, kg/m? 25.74 (18.20-37.72)
Skin to subarachnoid distance, mm 55.43 (6.74)

Data presented as mean+SD (normally distributed data),
median (range) (skewed data) or number (%)

168 (150-190)
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FIGURE 1. Correlation between the skin to subarachnoid distance
(SSD) and body mass index (BMI), (*p=0.650, P<0.001).
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FIGURE 2. Correlation between the skin to subarachnoid distance
(SSD) and body weight of the patients, (*p=0.651, P<0.001).

significant correlation was found between SSD with
age, gender, and body height.

SSD has been investigated previously in several
studies. SSD values vary in different studies. In the
present study, SSD value was 55.43+6.47 mm, while
in the study performed by Basgiil et al. (7), close
values (54.0£6.6 mm) were reported. Furthermore,
two different studies conducted in the Indian pop-
ulation demonstrated shorter SSD values (47.1+7.0
and 43.7£3.1) (5,8). In our opinion, the reason for
the differences in the SSD values in the stated stud-
ies is due to the anthropometric differences between
the study groups.

The previous studies have investigated the effects
of different factors, such as age and body weight,
on SSD values, similarly to the present study. In
a study performed by Vassiliadis et al., in patients
undergoing urological surgery, SSD showed a
positive correlation with age, but reported no
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correlation between body weight, height, and
BMI (9). Previously published studies conducted in
parturients scheduled for caesarean section showed
that there was a significant correlation between SSD
with BMI and body weight (6,10), similarly to the
results obtained in the respective study.

The use of ultrasound has recently become increas-
ingly prevalent in the practice of anesthesia, hav-
ing positive results in neuraxial blocks. It has been
reported that it is possible to accurately estimate the
depth of intrathecal space using ultrasound, and
well as to facilitate neuraxial blockade with spinal
ultrasound (11). In addition to ultrasound studies,
magnetic resonance imaging (MRI) studies for SSD
detection are also available (12).

Our study has had limitations. The sample size was
not calculated, therefore representing the major lim-
itation to the study. Parturients were not included in
this study. In addition, the angle of the spinal needle
insertion was not measured. Regulation of the angle
of the spinal needle insertion was left to the anesthe-
tist who performed lumbar puncture and planned
to penetrate the skin as straight as possible.

CONCLUSION

Our results indicate that SSD is affected by BMI
and body weight. A study with a larger sample size is
required to convincingly demonstrate whether SSD
is affected by age, gender, and height.
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