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Anesthesia, Obstetrical; Background and objectives: Palpation has been shown to be rather inaccurate at identifying lumbar
Cesarean section; interspinous spaces in neuraxial anesthesia. The aim of this study is to assess the accuracy of
Analgesia, Epidural; the determination of the lumbar interspinous spaces by anesthesiologist’s palpation using post-
Palpation; operative X-rays in obstetric patients.

Radiography. Methods: We reviewed the anesthetic record and the post-operative abdominal X-rays of the

cesarean sections. We indwelled the epidural catheter for post-operative one-shot analgesia. We
included combined spinal and epidural anesthesia cases and compared the interspinous level which
the anesthesiologist recorded and the epidural catheter insertion level confirmed by abdominal
X-ray for each case. We also evaluated the factors (age, body weight, height, Body Mass Index,
gestational age, and the type of surgery [planned / emergency]) leading to misidentification of
interspinous level.

Results: Nine hundred and sixty seven cesarean sections were performed and a total of 835
cases were evaluated. The levels of the puncture documented by the anesthesiologists were in
agreement with the actual catheter insertion levels in 563 (67%) cases. When the anesthesiologists
aimed at L2-3 level, we found the catheter insertion at L1-2 in 5 cases (4.9%), none of which had
any post-operative neurological deficits. No variables evaluated were significantly associated with
misidentification of interspinous level by the anesthesiologists.

Conclusions: There was a discrepancy between the anesthesiologists’ estimation by palpation and
the actual catheter insertion level shown in X-rays. It seems to be safer to choose the interspinous
level L3-4 or lower in spinal anesthesia.

© 2013 Sociedade Brasileira de Anestesiologia. Published by Elsevier Editora Ltda. All rights reserved.

Introduction
Palpation has been shown to be rather inaccurate at iden- ~ can lead to iatrogenic neurologic deficits. There are some
tifying lumbar interspinous spaces in neuraxial anesthesia. ~ reports of neurological injury when the vertebral level is

A needle placement at a high interspinous level in spinal ~ misidentified during the spinal block '=.
anesthesia or combined spinal-epidural anesthesia (CSEA)
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Many studies have tried to confirm the accuracy of lumbar
interspinous space levels identification by anesthesiologist’s
palpation %, but were limited by a small nhumber of subjects.
Furthermore, few studies used radiography as the imaging
technique to verify the estimation level.

This study was designed to examine the accuracy of
the anesthesiologist’s palpation for identifying the lumbar
interspinous level in obstetric patients, using post-operative
X-rays.

Materials and Methods

We retrospectively reviewed the anesthetic records and the
post-operative abdominal X-rays of the cesarean sections
performed at Seirei Hamamatsu General Hospital between
January 2007 and December 2008. Our institutional review
board approved this study (Seirei Hamamatsu General
Hospital).

Patients were placed in the right lateral decubitus posi-
tion with flexed knees and hips. We used Portex CSEA needle
(PX100, Smiths Medical®, USA) for single space segment
technique. We have indwelt epidural catheter (EC-5500,
Arrow®, USA) which is visible on X-ray for post-operative
one-shot analgesia. Anesthesiologists usually used Jacoby’s
line (Tuffier’s line) as landmark crossing the L4 spinous pro-
cess. In our institution, an abdominal X-ray is taken routinely
before every patient is discharged from the operating room
for post-operative check-up. We included CSEA cases and
compared the interspinous level that the anesthesiologist
recorded and the actual epidural catheter insertion level
confirmed by abdominal X-ray for each case (Figure 1).

Figure 1 - The post-operative abdominal X-ray.

The epidural catheter appears inserted at the L2-3
interspace.

The primary outcome was the level of agreement be-
tween the lumbar interspinous level identified by palpation
and the epidural catheter insertion level. The strength of
the agreement between palpation and catheter level was
assessed by unweighted Kappa statistic. The agreement is
considered almost perfect for Kappa value > 0.81, substantial
for Kappa value between 0.61 and 0.80, moderate for Kappa
value between 0.41 and 0.60, fair for Kappa value between
0.21 and 0.41, and poor for Kappa value <0.20.

The secondary outcome was to evaluate the factors le-
ading to misidentification of interspinous level. The factors
included the subject’s demographics (age, body weight,
height, Body Mass Index, and gestational age at surgery)
and the type of surgery (planned or emergency). Continuous
variables were analyzed using t-test or Mann-Whitney-U test
and categorical variables were analyzed using Chi-square
test. Multiple logistic regression was used for multivariate
analysis. Data were examined using a statistics program (SPSS
Statistics ver19, IBM®, JAPAN) with p value < 0.05 regarded
as statistically significant.

Results

Nine hundred and sixty seven cesarean sections were per-
formed during the study period. One hundred and thirty two
cases were excluded because the catheter was not used
(general anesthesia or single-shot spinal anesthesia) or was
difficult to identify in the abdominal X-ray. A total of 835
cases were evaluated. Table 1 describes the demographic
details of the study subjects.

The levels of the puncture documented by the anes-
thesiologists were in agreement with the actual catheter
insertion levels in 563 (67%) cases (Figure 2). The strength of
this agreement (measured by unweighted Kappa) was 0.275,
which represents ‘fair’ agreement (p < 0.01).

In 238 cases (29%), the catheter insertion level seen in the
X-ray was one interspace higher than the level documented
in the anesthetic record; the catheter insertion level was
one interspace lower in 34 cases (4%).
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Figure 2 Comparison between interspinous levels estimated
by palpation and actual catheter insertion levels in X-rays.
The numbers in the circles describe the number of cases.
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Table 1 Demographic Data.

Age 32 (19-48)
Body Weight (kg) 60.9 (40.0-107.2)
Height (cm) 157 (138-174)

Body Mass Index (kg.m?) 24.7 (15.6-44.9)

Gestational Age at delivery (week) 38 (23-42)
Type of surgery
Planned 650 (78)
Emergency 185 (22)

Values are Median (range) or Number (%).

When anesthesiologists aimed at L2-3 interspinous level
(105 cases), we found the catheter insertion at L1-2 in 5
cases (4.9%), none of which had any post-operative neuro-
logical deficits.

No factors evaluated by univariate and multivariate
logistic regression were statistically associated with misi-
dentification of interspinous level (Table 2).

Discussion

In this study, we confirmed a discrepancy between the lum-
bar interspinous level identified by palpation and the actual
epidural catheter insertion level.

Previous studies demonstrated accuracy in 29-59% of
subjects when attempting to identify lumbar interspaces by
palpation *°. Our success rate (67%) was higher than those
smaller size studies. The reason may be that our study po-
pulation - Japanese pregnant women - showed lower median
Body Mass Index than other studied populations.

Several imaging techniques such as ultrasound and MRI
have been used to verify the interspinous level. Broadbent
et al. ¢ assessed the accuracy of palpation using MRI in a

study of 100 patients. Many studies have compared palpation
to ultrasound imaging 7-'°. With lumbar radiograph as the
standard, Furness et al. 7 showed that the correct interspace
was identified in 71% of 50 cases using ultrasound, compared
with a 30% success rate with palpation. Schlotterbeck et al. °
examined the needle scar position by ultrasound and com-
pared with the anesthetic record. Van Gessel et al. 5 used a
spinal catheter and radiography to evaluate the accuracy of
palpation in a small study of 29 patients, reporting the suc-
cess rate of 41%. The subjects of their study were all elderly
patients with a mean age of 85 years old. To our knowledge,
our study, involving 835 cases, is the largest clinical study
using radiographic imaging to confirm the actual interspinous
level identified by palpation in obstetric anesthesia.

Our study also confirmed that actual punctured level
was often more cephalad than the palpation estimate when
there was disagreement, which is consistent with previous
studies %10, This tendency was marked when the anesthesio-
logists aimed at the L3-4 or L4-5 interspinous levels.

Although the anesthesiologists showed the highest ac-
curacy of 80.4% when aiming at L2-3, we found about 5%
of error of needle placement at L1-2 interspinous level. A
series of anatomical dissection studies demonstrated that
28-58% of adult cords end below the body of L1 '"-*3, In order
to prevent spinal cord trauma, it is not recommended to
attempt insertion above L3-4 interspace routinely. It seems
to be safer to choose the interspinous level L3-4 or lower if
a choice of suitable interspaces exits.

No risk factors were derived as predictive of misidenti-
fication of interspinous level in this study, although several
factors such as Body Mass Index, spinal abnormality, and ana-
tomical landmark quality have been shown to be associated
with difficult neuraxial block ™.

Our study verified the accuracy of identification of the
lumbar interspinous level by palpation and did not search
for an alternative technique to improve the accuracy of in-
terspinous space estimation. A safe and effective technique
should be studied to reduce the misidentification of inters-
pinous level. Two studies suggesting the utility of ultrasound
imaging pointed out that they needed to compare ultrasound

Table 2 Comparison of characteristic factors between correct and error cases.

Correct Error p value

Total number 563 (67) 272 (33)
Age 32 (19-48) 32 (20-43) 0.57"
Body Weight (kg) 60.7 (59-107.2) 61.1 (40.6-105) 0.23"
Height (cm) 157 (142-173) 157 (138-174) 0.281
Body Mass Index (kg.m?) 24.5 (15.6-41.9) 24.9 (18.3-44.9) 0.15°
Gestational Age at delivery (week) 38 (25-41) 38 (23-42) 0.38
Type of surgery
Planned 440 (67.7) 210 (32.3)

0.76*
Emergency 123 (66.5) 62 (33.5)

Values are Median (range) or Number (%); Correct case: Agreement between Palpation and Catheter Insertion.
Error case: Disagreement between Palpation and Catheter Insertion; *: Mann-Whitney-U test; t: t-test; $: Chi-square test.
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and “gold standard” techniques such as the radiography to
validate the use of ultrasound ®'. Our study, comparing
anesthesiologist’s palpation and radiographic images can be
an important reference to assess the utility of a new tech-
nique in future studies.

Some of the previous studies had evaluated the inters-
pinous level in the postpartum period ®° and another study
performed palpation in the sitting position '°, both of which
may not represent the situation of obstetric anesthesia for
pregnant woman in labor including cesarean section, espe-
cially in Japan. In our study, the anesthesiologist performed
every palpation right before the anesthesia and the catheter
insertion point does not change after delivery.

This study’s limitation is the fact that this was a re-
trospective study at a single institution. Anesthesiologists’
experience varied widely from residents to senior doctors,
though all procedures were performed under the supervision
of senior doctors.

In conclusion, palpation may not be a reliable technique,
with an error of one third to identify the interspinous level in
obstetric patients. It seems to be safer for anesthesiologists
to aim at L3-4 interspinous level or lower in the intrathecal
technique.
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