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ABSTRACT

The spread of spinal anaesthesia is unpredictdifiere is a correlation between vertebral columrgtlen

abdominal girth, BMI and spread of spinal an aesthe

Methods: Age, weight, height, BMI, and vertebral colummdéh (Straight and Curved) were recorded in 100
patients. 15 mg of 0.75% isobaric ropivacaine alaitg 15 microgram fentanyl was given in subaradtirepace via L3-4
interspace using 25 g pencil point spinal needle @epahalad spread (loss of temperature sensatibfoss of pinprick
discrimination was assessed at 5, 10, 15, 20 anthiBOtes after intrathecal injection. The data waslysed using
statistical software SPSS 16.0. We measured AraeitJ@urve (AUC) to consider both dimensions of tiamel extent of
cephalad spread and then studied relation of veteblumn length and AUC by Scatter plot. A caméfnt of relation of

0.4 was considered to be significant.

Results: From all these correlations between vertebralroallengths and vertebral level of loss of pin praid
temperature sensation statistically significan4>@ere observed in case of vertebral column lemgbldominal girth and

BMI on other hand showed an insignificant relatwith spread of anaesthesia.

Conclusion Vertebral column length (both straight and cudveds a significant determinant of the level of
spread of anaesthesia with a fixed dose of isolvapivacaine. The need to adjust the dose of dcaegrding to vertebral

column length is recommended to obtain an adedea¢t of block.
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INTRODUCTION

Spinal anaesthesia is the preferred technique fist mf the lower abdomen and lower limb surger@sveral
studies have shown an increase in the use of spginaésthesia especially for elective and emergea@sarean
deliveries.(1) Spinal anaesthesia is a reliablartepie which is simple to perform, the onset ofemtlaesia is also quick
allowing surgery to commence immediately and presigostoperative analgesia as well.(2) Since smadlunt of local
anaesthetic is needed for spinal blockade, so ibaregligible maternal risk of systemic local asthesia toxicity and no
drug transfer to fetus. Majority of anaesthesiadtgiuse the absence of cold temperature sensatibh level as reference

to adequate block for caesarean delivery.(3,4r)athecal ropivacaine is now gaining popularityiaw of its reduced
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cardiac toxicity, good tolerability and efficacy\(&ince it is a known fact that spinal injectiomsfull term pregnant
women produce higher than expected levels of anesist so the dose of ropivaciane should be kephiaimum

possible.(7) Among other factors cerebrospinaldflublume and pressure are major determinents oiakpinaesthesia
spread, but due to practical difficulties in measyithese parameters patient characteristics kight , weight, and body
mass index are instead used to predict spinal Hremts spread.(8,9,10) The current study was donevaluate a
correlation between vertebral column length, abdaingirth and spread of isobaric subarachnoid @pane in term

parturient so that safe and effective dose of dougarturients of different vertebral column lelngimay be established.
MATERIALS AND METHODS

This prospective study was conducted in departmeanaesthesiology and critical care at Sheri-kashstitute
of Medical sciences and its associated SKIMS médiodege. The study was conducted according tdadation of
Helsinki (1996) and was approved by Institute Eahicommittee. A written consent was obtained frorotal of 100
healthy term parturients of ASA status 1 and 2 faeparment of Obstetrics and Gynaecology SKIMS nadiollege for
spinal anaesthesia to perform elective ceasarifimedg Patients who had history of hypersensigivib study drugs,
severe cardiovascular disease, and history of kpimgery were excluded from the study. Weight height of patient was
recorded. BMI was also recorded. Abdominal girttswigeasured with the patient standing and at thed Efvmidpoint of
lowest point of lower costal margin and highestipaif iliac crest. Vertical Vertebral column lengihd vertebral column
length in curvature was measured in erect sittiogtyre and with curvature in flexion sitting postum operating table.
After preloading patient with 20 ml /kg ringer lat# spinal anaesthesia was given with 15mg of 0.7&8baric
ropivacaine along with 15 microgram of fentanylngsR5 G pencil pointed needle inserted at L3-Lérspace in sitting
posture. Patients were immediately placed in supasition with a left lateral tilt. Assesment ofptalad spread of spinal
anaesthesia was done bilaterally in midclavicuter using ice for loss of temperature sensationaanti8G needle for loss
of pinprick sensation at 5, 10, 15, 20, and 30 teiswafter spinal anaesthesia injection . The tgsias done from
anaesthetized area to unanaesthetized area. Icapptisd for approximately 2 seconds before a regatetermination
was recorded and three needle touches were usegcfinding loss of pinprick sensation. Patientsriga discrepancy in
sensory level between right and left side werewaad from study. The data was analyzed by usirtistital software
(SPSS-16). We compared the linear relationship éetvwertebral column length and the vertebral lenetill which
spinal anaesthesia was achieved. Since paramdtpispoick sensation and temperature sensation waen at various
times so we measured the area under curve (AU@G)dar to consider both dimensions of time and eéxbérspread of
spinal anaesthesia. Relation of vertebral columgtle and AUC was studied by Scatter Plot. A cogfit of relation of

0.4 was considered to be significant.
RESULTS
Demography of the study Population

Our study had 100 fullterm parturients who wereskeld for ceaserian delivery for different obsteitndications.
Mean and Medain values of various parameters diedted in Table 1 and Table 2 below.
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Table 1: Age, Weight, Height and BMI of the Subjects

Parameter Mean+S | Median Range
Age(Years 26.928.15 27 19-34
Weight (kgs | 70.49+5.3 70 60-82
Height(cms 157+4.65 157 148-168
BMI(Kg/m2) | 28.544.30| 28.74 | 24.24-30.48

Table 2: Vertebral Column Length (Vertical and In Curvature), Abdominal Girth and Ge stational
Age of the Subjects

Parameter Mean+SD | Median | Range
Vertebral column length(crrvertical 37.144.12| 37.75 | 29-44.5
Vertebralcolumn length(cmscurvature| 41.014.01 41 34-48.50
Abminal girth(cms 109.744.7 110 98-122
Gestational age(montt 38.874.09 39 36-40

From demographic study values of mean and mediarbaing almost same implies that age of our «cts were

normally distributed and there was no skewed dhistidr.

Average peak level of anaesthesia for loss of teatpee sensation werelated to veribral column length, both
vertical and with curvatureCoefficientof the relation came to be 0.623 between erecebeat column length and level

temperature sensation loss (Figure 1)
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Figure 1: Relation between Vertical Vertebral Column Length VVL) and Vertebral Level of anaesthesia for
Loss of Temperature Sensation;=0.623 (Note: Higher the Vetebral Number, Lower the Levelit Represents,
The Figure Thus showshat as the Vertebral Column Length Increased, the @ak Level ofanaesthesia Achieved
Was Low, As Represered by Higher Numbered Vertebrae

Similarly coefficient of relation between peak tesmgture sensation loss and ebral column length with

curvaturewas 0.593 (Figure 2). A coefficient of relation>d.4 is considered to be statislly significant
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Figure 2: Relation between Vertebral Level ofanaesthesia for Loss of Temperature Sensation and @ted
Vertebral Column Length (VLC), r=0.593
Similarly the relation between peak level of piggrsensation loss and both vertical (Vvand curved (VLC)
vertebral column sensation loss was statisticalgniicant with r value of 0.623 for VVL and 0.59%r VLC
(Figure 3 and 4)
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Figure 3: Relation between Vertical Vertebral Column Length VVL) and Vertebral Level of anaesthesia for
Loss of Pin Prick Sensation, r=0.623
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Figure 4: Correlation between Curved Vertebral Column Lenth and Vertebral Level of anaesthesia for Loss of
Pin Prick Sensation, r=0.599
From all these correlations observed between veiteblumn lengths and verteblevel of loss of pin prick and
temperature sensation it is quite clear that wittréased vertebral column length there is a falhepeak level of blk

achieved.

Since we have seen the effect over various poifitsme we took the area under curve (AUC) of bdtle

sensations. Then we studied the relation of AUGktha VVL andVLC, which is shown irFigure5to8
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Figure 5: Relation between Areaunder Curve for Temperature (AUCT) Sensation and Vertical Vertebral Columtr
Length (VVL), r=0.737
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Figure 6: Relation between Areaunder Curve for Temperature Sensation AUCT) and Curved Vertebral Column
Length, r=0.718

R* Linear = 0.517
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Figure 7: Correlation betweenArea under Curve for Pin Prick Sensation Loss AUCP) and Vertical Vertebral
Column Length, r=0.517
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Figure 8: Correlation between Area under Curve for Pinprick SensationAUCP) and Vertebral Column
Length with Curvature, r=0.491
We also observed the relation betweabdominal girth and spread of anaesthesia and dpEanesthesi
represented by the respective area under curvexe thas no significant relation(r=0.011 and 0.08téanperature an
pinprick sensation respectively), but there wasead towars a hidner level of anaesthesbeing associated with higher

abdominal girth (Figure 9)
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Figure 9: An Insignificant Correlation betweenAbdominal Girth and Area under Curve for Temperature Sensation
r=0.011 and r=0.032

Lastly we observed the relation between BMI and the sprefadhe anaesthesia, agathe relation was

insignificant. (r=0.00%&nd 0.013) for temperature and pinpricnsation respectively.
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Figure 10: An Insignificant Correlation between BMI and the Spread ofanaesthesia for
Temperature and Pinprick Sensation

DISCUSSIONS

Neuroaxial techniques are preffered methods, especially sgnaksthesia for both elective and emergs
ceaserean deliveries. gensory block that extends rostrally frohe sacral dermatomes to T4 should be the goe
caesarean delivery anaesthesia. Majority of anasistiogists use absence of cold temperature sendatia T4 level t
indicate an adequate blockade heigh caesarean delivery. Ropivaciane which blos&ssory nerve fibers more reac

than motor fibers is now gaining popularity dugtsoreduced cardiac and neurotoxicitood tolerability and efficac(4)

We observed in our study that relation betv peak level of anaesthesia for loss of terature sensation and
vertebral column length, both straight and withvedure was statistically significant(r value0.623 and0.593 for straight
and curved vertebral column length) Similarly sttidally significant relationship was seen betwqerak level f
anaesthesia for loss pfn prick sensation ai vertebral column length, both straight and withveture.(r values 0.62
ans0.599). From all these correlations it is cthat with increased length of vertebral column ¢hierfall in the peakevel
of block achievedOn the other hand abdominal girth and spreachaésthesia show insignificant relation. Hartwell et
al(11) observed that height of patient as such did notetate with th cepahalad spread of anaesthesic vertebral
column length diccorrelate.Our study also shows this correlationamother tudy Khalid et ¢ (12) observed that taller
subjects took longer time to achieve a block ofaatipular level again emphasizing the same poiat gpread o
anaesthesia may be affected ygiht of a person. Zhou et (13) inhis study found that more the vertebral column ki
lower was the vertebral level of analgesia to pinkpsensation. From all these observat it seems that there is a need to
alter and adjust the dose of the gldepending on vertebral column length in ordeolitain an adequate level of blc
Regarding relation of BMI and spread of anaesthgisilar results as us were seen by Norris (14) in his study using
bupivacaine in term parturients that there no significant relationSimilar results were observed by Hartwell ¢ (11)
in his study. In cotmast to our study Zhou et (13) observed that abdominal girth isteong indicator of the spread of t

anaesthesia along with vertebral columrgth

Impact Factor (JCC): 3.6274 NAAS Rating: 3.99
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In the study by Barclay et al (15) it was obsertteat pregnant women required less dose of spiresthetic
agent as compared to nonpregnant subjects. Thishmagxplained by the pressure effect of the infeviena cava by

gravid uterus.
CONCLUSIONS

It was concluded from our study that there is adngeadjust the dose of the drug according to teetebral
column length, so as to achieve an adequate |é\@bok.BMI and abdominal girth have no significaiftect on spread of

anaesthesia.
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