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Abstract
Background: There is a debate about the dose of hyperbaric bupivacine for
spinal anesthesia for cesarean delivery in obese parturients. While it is concessive that the dose of spinal bupivacine is reduced in pregnant compared with
non-pregnant parturient due to many factors. But it is still controversial
whether local anesthetic should further reduce in obese patients or not. In
this perspective, observation study, we tested the influence of BMI on vasopressor requirements and block height. Methods: Three groups of 40 parturients, group A (Body mass index (BMI) < 30 kg/m2), group B (BMI 30 - 45
Kg/m2) and group C (BMI > 45 kg/m2) requiring elective cesarean section
were recruited all patients received 12.5 mg subarachnoid hyperbaric bupivacine combined with 20 ug fentanyl. Dermatomal levels were assessed after
subarachnoid injection using touch sensation at 2 minutes interval for first 10
minutes then every 5 minutes. Vasopressor requirements in the first 45 minutes after subarachnoid injection, and maximum block heights using touch
sensation were assessed as primary outcomes. Secondary outcomes were extent
of motor block (peak flow rate), technique difficulty (number of attempts),
maternal side effects and neonatal outcomes. Results: There was no significant difference in mean blood pressure (MBP) between group A and B but
the difference was significant in group C in relation to other two groups, mean
number of hypotensive episodes was significantly higher in group C than
group A, B with no significant difference in incidence between group A and B
(P < 0.001) (3.28 vs 3.98 vs 5.98). Total dose of vasoprenor and total volume
of fluid infused were higher in group C than group A, B. In group A the maximum block level extended above T3 in 5 patients (12.5%), with predominance
of T5 (35%), in group B the maximum level extended above T3 in 10 patients
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(25%) with predominance of T4 (45%) and in group C the maximum block
level extended above T3 in 21 patients (52.5%) with predominance of T3
(32.5%). Significant decrease in the mean of peak expiratory flow rate (PEFR)
in group C than group A, B, 30 minutes after subarachnoid injection of bupivacine (P = 0.004) (343.75 ± 35.06 vs 335.36 ± 32.96 vs 320.38 ± 24.0 ml). No
cases required analgesic supplementation. Conclusion: Sensory testing using
touch modality to detect extent of anesthesia, showed at 25 minutes after spinal
anesthesia induction, significantly higher level in group C than the other two
groups. Vasopressor requirements during the first 45 minutes of spinal anesthesia were not different between group A, B but significantly higher in group
C. Time for regression of anesthesia was longer in group C, which may be
helpful regarding longer surgical time. Single shots spinal anesthesia of 12.5
mg hyperbaric bupivacine produce clinically equivalent effect in parturients
with BMI < 45 Kg/m2 with no need for dose reduction but caution and dose
adjustment recommended in parturients with BMI > 45 Kg/m2.

Keywords
Cesarean Section, Obesity, Spinal Anesthesia

1. Introduction
Neuroaxial anesthesia using local anesthetics and opioids is the preferred anesthetic technique for cesarean delivery in both non-obese and morbidly obese parturients [1]. As BMI increases, challenges, procedural difficulty, maternal and fetal
risk increase [2]. Maternal obesity has shown to increase failure rate of epidural
top-up while spinal anesthesia following epidural top-up may lead to extensive
high sensory block [3], besides limited resources in peripheral hospitals therefore spinal anesthesia is favoured technique in most cases of morbidly obese.
Many factors affect spread of local anesthetics and extent of block. Parturients’
weight may be a significant variable in predicting extent of block and subsequently
hypotention and the need for vasopressors in morbidly obese parturients some
anesthesiologists adjust their doses aiming to obtain adequate surgical anesthesia
with minimal haemodynamic changes. In adequate neuroaxial block with conversion to general anesthesia in morbidly obese patients in non ideal situations
associated with catastrophic events.
2 recent studies suggest similarity between obese and non obese patients in
median effective dose (ED95) for spinal bupivacine [4] [5]. Our study compares
response to same dose of intrathecal hyperbaric bupivacine 0.5% 12.5 mg and
fentanyl 20 ug, our usual practice in non obese and obese parturients aiming to
observe changes in blood pressure and vasopressors dose used to maintain haemodynamics during first 45 minutes, maximum sensory block at 25 minutes, as
measured by the sensation to touch. Secondarily, extent of motor block (peak
flow rate), technique difficulty (number of attempts), time intervals related to
the procedure, maternal side effects and neonatal outcome.
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2. Patient and Methods
This stratified cohort study was conducted at Benha University Hospital, following approval from research ethics committee, 120 non laboring parturients
with gestational age > 37 week, age 18 - 40 years, carrying singleton pregnancy
and scheduled to have elective cesarean section under spinal anesthesia were included in our study and all patients gave informed written consent after detailed
explanation of the procedure. Among them 40 women with BMI < 30 Kg/m2
(group A), another 40 women with BMI 30 - 45 Kg/m2 (group B) and the last 40
parturients with BMI > 45 Kg/m2 (group C). Parturients were weighted at the
time of recruitment, because we did not have access to the parturients in early
pregnancy. Parturients with preexisting hypertention, preeclampsia, multiple pregnancy, placenta previa, active labor, more than 2 previous cesarean deliveries
and those who refused or have contraindications to spinal anesthesia were excluded from the study.
On arrival in operating theatre, intravenous access was secured with an 18 G
cannula; 4 mg ondanosterone, 50 mg rantidine were administrated and intravenous cefazolin 1 or 2 gm was infused depending on maternal weight below or
above 80 Kg. Prehydration with 10ml/Kg of normal saline was administrated
over course of 15 - 20 minutes. Standard monitoring was applied using pulse
oximeter, 3-lead electrocardiogram and non invasive blood pressure monitoring
(using appropriate sized cuff, allowing enough space for insertion of one finger
between cuff and skin). Baseline blood pressure recorded in left later position,
was the average of 2 readings taken 2 minutes apart after arrival to operation
theatre and before doing any procedure.
After aseptic measures, skin infiltration with 2% lidocaine, a 25 G pencil point
spinal needle inserted in the midline at L3-4 vertebral interspace (L3-4 level just
marked by special investigator in all patients using ultrasound scan) with the patient in sitting position, after confirming a free flow of cerebrospinal fluid, subarachnoid injectate consisted of 2.5 mL (12.5 mg) hyperbaric bupivacine 0.5%
and 20 μg fentanyl were injected over 30 seconds; then patients immediately
turned supine and wedge position maintained to minimize aortocaval compression. We did not supply oxygene unless SPO2 decrease to 92%.
The levels of sensory block were evaluated bilaterally (by single investigator in
all cases who was unaware about nature of the study), in midclavicular line by
pin-prick sensation at 2-minute intervals for first 10 minutes then every 5 minutes after subarachnoid injection. The following informations were collected:
onset of sensory blockade to T6 level, maximum extent of sensory block and time
until regression of sensory block below L1. Level of motor block assessed using
modified Bromage scale (0 = no impairement; 1 = unable to raise extended legs
but able to move knee and ankles; 2 = unable to extend legs or flex knees but
able to more feet; 3 = unable to flex ankles, Knees or hips) at 2 minute intervals.
The degree of motor block, onset time and duration of block were recorded.
DOI: 10.4236/ojanes.2020.104014
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A Peak flow meter (Digital mini-Wright, Alliance Tech Medical, Inc., USA)
was used to assess the spinal anesthesia effect on respiratory function readings
were taken in preparatory area of the operating room, with the patient in supine
wedged position (baseline) and second reading 30 minutes after subarachnoid
injection.
Heart rate, blood pressure were recorded at 1 minute interval for the first 20
minutes then every 5 minutes till end of surgery hypotention was defined as
more than 20% decrease in MAP or SBP < 100 mmHg, and was treated with 5 10 mg intravenous ephedrine or 50 - 100 μg phenylephrine boluses at discretion
of the anesthesiologist. Bradycardia defined as heart rate < 50 beat per minute
and treated with intravenous atropine 0.6 mg. The total amounts of intravenous
administrated fluid, total doses of vasopressors and number of hypotensive episodes were recorded as well.
Other complications also recorded as nausea, vomiting, pruritis, respiratory
depression (SPO2 < 92% or respiratory rate < 10 bpm) and blood losses also recorded (estimated in graded suction bottle and observation of soaked materials).
If during surgery a patient reported discomfort, analgesia was provided with
fentanyl 1 μg/kg (repeated once), if discomfort continue protocol allow conversion to general anesthesia.
Time intervals recorded were as follow: time from arrival in the operating
room till subarachnoid injection of hyperbaric bupivacine, times from subarachnoid injection to T6 sensory level, to maximum bromage scale, to skin incision,
and to uterine incision, time from uterine incision to delivery, time from skin
incision to surgical closure and PACU stay time.
The clinical data were recorded on a report from these data were tabulated
and analyzed. Software (SPSS, version 20.0, for windows, SPSS inc, Chicago, IL)
was used for the univariate, bivariate and stratified analysis of the data. Qualitative variables were analyzed by constructing contingency tables with pearson χ2
test or fisher exact test, when conditions for the former were not met. Analysis of
variance ANOVA test (t test) was applied for the comparison of quantitative variables after establishing their normal distribution by means and standard deviation, differences were considered significant at P = 0.05.

3. Results
All 120 recruited patients completed the study without any protocol contraventions. Demographic data presented in Table 1. There were significant difference
between groups regarding the weight and BMI with parturients ranged in group
A (weight 58 - 83 Kg, BMI 22.2 - 29.9 kg/m2), group B (weight 80 - 130 kg, BMI
32.4 - 44.7 kg/m2) and in group C (weight 105 - 163 kg, BMI 45.7 - 66.9 kg/m2).
No significant differences were observed between groups regarding age and height.
No significant difference in MBP between group A and B during the first 9
readings (45 minutes) but there were significant drops in MBP in groups C
(Figure 1). Mean number of hypotensive episodes was significantly higher in
DOI: 10.4236/ojanes.2020.104014
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group C than group A, B with no significant difference in incidence of episodes
between group A, B (P < 0.001) (3.28 vs 3.98 vs 5.98) (Table 2). Total dose of
vasopressors and total volume of fluid infused were significantly higher in group
C than group A, B (Table 3).
The anesthesia onset time for desired spinal block level T6 was significantly (P
< 0.001) shorter in group B than group A and in group C than in group A, B
(3.55 ± 0.78 vs 3.08 ± 0.69 vs 2.78 ± 0.48 minutes) in group A the maximum block
level extended above T3 in 5 patients (12.5%), with predominance of T5 (35%),
in group B, the maximum level extended above T3 in 10 patients (25%) with
predominance of T4 (45%) and in group C the maximum block level extended
above T3 in 21 patients (52.5%) with predominance of T3 (32.5%) (Table 3).
Table 1. Demographic data.
Group A (40)

Group B (40)

Group C (40)

ANOVA test (F)

P-value

Age

29.58 ± 4.99

29.25 ± 5.58

31.63 ± 5.37

2.34

0.10

Weight

71.87 ± 6.58

102.94 ± 11.7a

130.7 ± 20.44ab

173.9

<0.001**

Height

63.28 ± 2.42

62.68 ± 2.78

63.1 ± 2.72

0.55

0.58

BMI

28.1 ± 1.94

40.45 ± 3.67

51.88 ± 7.52

230.2

<0.001**

a

ab

Table 2. Side effects.
Adverse effects

Group A (40) Group B (40) Group C (40)

χ2

P-value

Hypotension episodes

3.28 ± 2.31

3.98 ± 1.54

5.98 ± 2.38ab

F = 17.61

<0.001**

Nausea

8 (20.0)

10 (25.0)

15 (37.5)

χ = 3.26

0.20

Vomiting

3 (7.5)

3 (7.5)

4 (10.0)

FET = 0.32

1.0

Pruritis

7 (17.5)

11 (27.5)

9 (22.5)

χ2 = 1.15

0.56

2

a: sig against gp A; b: sig against gp B; * = sig; ** = highly sig.

Figure 1. Significant drop in MBP in group C than group A, B during first 9 readings (45
min) with no significant difference between group A, B.
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Table 3. Anaesthesia characteristics and neonatal outcome.
Group A (40)

Group B (40)

Group C (40)

F Test

P-value

3.55 ± 0.78

3.08 ± 0.69a

2.78 ± 0.48ab

13.84

<0.001**

T2

2 (5.0)

4 (10.0)

8 (20.0)

T3

3 (7.5)

6 (15.0)

13 (32.5)

T4

12 (30.0)

18 (45.0)

12 (30.0)

Time to
reach T6
Peak
sensory level

FET = 29.4 <0.001**

T5

14 (35.0)

12 (30.0)

7 (17.5)

T6

9 (22.5)

0 (0.0)

0 (0.0)

Time to max.
Bromage scale

3.45 ± 0.71

3.05 ± 0.64a

2.53 ± 0.51ab

22.0

<0.001**

Duration of
sensory block

129.3 ± 12.93

132.25 ± 7.3

141.15 ± 12.6ab

15.22

<0.001**

Duration of
motor block

135.5 ± 13.9

139.6 ± 10.7

148.6 ± 11.6ab

15.17

<0.001**

PACU
stay time

138.75 ± 14.31

142.88 ± 9.9

152.5 ± 6.8ab

22.5

<0.001**

28.62

<0.001**

Total fluid
volume

2193.75 ± 399.23 2476.25 ± 494.97a 2896.25 ± 345.74ab

Estimated
blood loss

646.25 ± 93.64

715.0 ± 76.12a

781.25 ± 98.51ab

22.53

<0.001**

Urine output

136.38 ± 59.51

130.13 ± 55.45

139.25 ± 43.3

0.31

0.74

Dose of
ephedrine

15.15 ± 7.01
(n = 33)

15.69 ± 5.63
(n = 36)

26.5 ± 11.78ab
(n = 40)

20.34

<0.001**

Dose of
phenylephrine

148.33 ± 98.68
(n = 30)

141.67 ± 56.7
(n = 36)

211.25 ± 93.02ab
(n = 35)

7.81

0.001**

PEF baseline

363.0 ± 36.0

357.13 ± 31.86

352.5 ± 25.57

1.12

0.33

PEF-30 min

343.75 ± 35.06

335.63 ± 32.96

320.38 ± 24.0ab

5.85

0.004**

Apgar 1 min

8.03 ± 0.83

7.90 ± 0.81

7.45 ± 1.11ab

4.26

0.016*

Apgar 5 min

8.9 ± 1.03

8.95 ± 0.82

8.45 ± 1.11ab

3.08

0.05*

UCPH

7.274 ± 0.006

7.272 ± 0.008

7.265 ± 0.011ab

12.15

<0.001**

No of
attempts

1.03 ± 0.16

1.13 ± 0.404

1.35 ± 0.70ab

4.9

0.009**

Arrival to
induction

13.28 ± 1.74

16.95 ± 4.2a

20.33 ± 5.39ab

30.05

<0.001**

Induction
to skin

13.7 ± 3.13

14.05 ± 3.0

14.5 ± 3.07

0.68

0.51

Induction to ut

20.98 ± 3.05

23.03 ± 3.17a

26.28 ± 2.94ab

30.67

<0.001**

Ut to delivery

48.88 ± 16.47

53.5 ± 14.77

63.5 ± 16.53ab

8.79

<0.001**

Skin incision
to closure
(surgery duration)

43.7 ± 5.13

49.1 ± 5.28a

56.18 ± 6.43ab

49.19

<0.001**

a: sig against gp A; b: sig against gp B; * = sig; ** = highly sig.
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The time of sensory block to regress below L1 was significantly prolonged in
group C than group A, B but no significant difference between group A, B (P <
0.001) (129.3 ± 12.9 vs 132.25 ± 7.3 vs 141.15 ± 12.6 minutes). The time of motor
block to reach maximum bromage score was shorter in group C than group A, B
(3.45 ± 0.71 vs 3.05 ± 0.64 vs 2.53 ± 0.51 minutes). The time of motor block recovery was significantly shorter in group A, B than group C, with no significant
difference between group A, B (135.5 ± 13.9 vs 139.6 ± 10.7 vs 148.6 ± 11.6 minutes). The length of PACu stay significantly longer in group C than other two
groups (P < 0.001) (138.75 ± 14.3 vs 142.87 ± 9.9 vs 152.5 ± 6.8 minutes).
The time taken from arrival in the O.R until injection of subarachnoid bupivacine was significantly longer in group B than group A and in group C than
group A, B (13.28 ± 1.74 vs 16.96 ± 4.2 vs 20.3 ± 5.39 minutes) (Table 3) there
were also significant difference between groups in the mean times taken from
injection of subarachnoid bupivacine to uterine incision, uterine incision to delivery and skin incision to skin closure, but no difference between groups in the
mean time taken from subarachnoid injection to skin incision. There was significant difference in the mean of estimated blood loss between groups (646.25 ±
93.64 vs 715.0 ± 76.12 vs 781.25 ± 98.5 ml) (p < 0.001) (Table 3).
No difference between the groups could be demonstrated with regard to baseline mean PEFR but there was significant decrease in group C than the two other
groups in the mean of PEFR 30 minutes after subarachnoid injection (343.75 ±
35.06 vs 335.63 ± 32.96 vs 320.38 ± 24.0 ml) (Table 3). The mean number of
spinal attempts was significantly greater in group C than group A, B (P = 0.004)
(1.03 ± 0.16 vs 1.13 ± 0.4 vs 1.35 ± 0.7) (Table 3).
Nausea and/or vomiting occurred in 11 patients in group A, 13 in group B and
19 patients in group C. Pruritis noted in all groups with no significant difference
(Table 2). No patients required intraoperative analgesic supplementation or
general anesthesia conversion, in group C, 5 patients required O2 supplementation via nasal cannula, in group A, B the respiratory rate of all patients maintained above 10 breaths per minutes and O2 saturation above 92% in all patients,
with no reported cases of respiratory depression.

4. Discussion
There is debate about the dose of hyperbaric bupivacine for spinal anesthesia for
cesarean section in obese parturients. While it is concessive that the dose of
spinal bupivacine is reduced in pregnant compared to non pregnant patients [5],
due to factors such as change of permeability of neural tissue to local anesthetics
as result of pregnancy hormonal changes or enhanced spread of spinal local
anesthetics due to engorgement of epidural venous plexus [6]. It is still controversial whether local anesthetic dose should be further reduced in obese patients.
Considering that he higher incidence of hypotensive episodes and significant increase in vasopressor doses required to maintain stable blood pressures in group
C than group A, B (no significant difference between group A and group B), we
DOI: 10.4236/ojanes.2020.104014
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can conclude that subarachnoid injection of hyperbaric bupivacine 12.5 mg and
fentanyl 20 μg exert similar haemodynamic effects in parturients with BMI < 30
Kg/m2 to those with BMI between 30 - 45 kg/m2, but significant haemodynamic
changes observed in parturients with BMI > 45 kg/m2.
Controverse still present about reducing the dose of local anesthetics in obese
patients to avoid excessive block while maintaining satisfactory analgesia. About
two thirds of serious anesthesia related complications were due to high neuroaxial block. Most of patients who developed high block from regional anesthesia were obese [7]. Reducing the dose of bupivacine may decrease the incidence
of hypotention, nausea, requirements of vasopressors, decrease the time to discharge from PACu and improve overall maternal satisfaction [8]. However, reduced dose of subarachnoid local anesthetics may also associate with intraoperative visceral pain, nausea and late anesthesia failure which sometimes mandate
conversion to general anesthesia [9]. A study in non obese parturients showed
that, the median 50% and 95% effective dose (ED50 and ED95). For hyperbaric
bupivacine with opioid were 7.6 mg and 11.2 mg respectively [10] meta-analysis
suggested that in single shot spinal anesthesia in non obese parturients any reduction of the dose of bupivacine to <8 mg with opioids, resulted in markedly
increased requirement for analgesia (risk ratio = 3.76, 95% CI = 2.38 to 5.98, P <
0.001) [11]. Petersen et al. [1] [12], found that increasing the subarachnoid dose
of bupivacine from 7.5 - 10 to 10 - 12.5 mg decrease the incidence of visceral
pain from 71% to 32% confirming the relation between adequate dose and patient satisfaction.
Sensory testing, using touch modality to detect extent of anesthesia, showed
that at 25 minutes after spinal anesthesia induction, significant higher level in
group C than the other two groups with maximum block level extended above
T3 in 21 patients (52.5%) with T3 predominance (32.5%), while in group B the
maximum level extended above T3 in 10 patients (25%) with predominance of
T4 (45%) and in group A maximum level extended above T3 in 5 patients
(12.5%), with predominance of T5 (35%).
It has been postulated that there may be increased cephalade spread of local
anesthetics in obese patients, because of decrease CSF volume in patients with
high BMI, which could explain exaggerated spread of local anesthetics and decrease dose requirement due to decrease anesthetic dilution [13]. Others [14]
have referred the decrease in CSF volume to inferior vena cava compression with
redistribution of lower limb venous return which causes engorgement of epidural
venous plexus and increase epidural space pressure which compress the dural sac
and decrease CSF volume. Hogan et al. [13] attributed the mechanism of decrease
CSF volume by increased abdominal pressure which causes inward movement of
soft tissues through intervertebral foramen displacing CSF from lumbar region.
Magnetic resonance imagings have proven the decreased lumbar volume of CSF
in obese patients and inverse correlation between cephalade extent of block and
lumbar CSF volume [15]. Barclay et al. [16] showed that increasing intraabdoDOI: 10.4236/ojanes.2020.104014
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minal pressure with bainder leading to increase the spread of radio-opaque material during myelography with abdominal compression. Greene suggested that
[14] obesity per se not increase local anesthetic spread, rather than large buttocks of obese patients which place the vertebral column in trendelenberg position when obese patients positional supine which favour cephalade spread of local anesthetics. Others thought, the level of puncture in spinal anesthesia in obese is usually higher than intended because pads of fat make the assessment of
spinal level by palpation rather inaccurate [17].
Studies that have investigated the relationship between subarachnoid local
anesthetic and weight have shown conflicting results. Significant correlation was
found by Taivainen et al. [18] in patients receiving isobaric bupivacine 0.5%, 15
mg for lower limb orthopedic surgery. Moore [19], has shown in 4 groups of 435
patients, when hyperbaric bupivacine or tetracine were used (7.5 or 12 mg), that
higher spread of pin. Prick analgesia with higher BMI. Carpenter et al. [15] showed
that there was inverse correlation between cephalade sensory block and CSF volume when a fixed dose of local anesthetic (lidocaine 50 mg) was used two others
have found significant correlation between cephaladi spread of local anesthetic
and increasing weight [20] [21], in both studies BMI correlate more significantly
with cephalic dispersion of sensory block than did weight alone. Pitkanen gave
70 patients 15 mg isobaric bupivacine and found each increase in BMI with 1
Kg/m2, increasing analgesic level by one dermatome. McCulloch and Little wood
found similar highly significant correlation (P < 0.001) between BMI and cephalic spread of spinal analgesia. Harten et al. [22] randomly assigned patients
with heights 140 - 180 cm and weights 50 - 110 kg to receive either adjusted dose
using Harten chart taking into considerations height and weight or fixed dose of
hyperbaric bupivacine 12 mg and diamorphine 0.4 mg they concluded that height
and weight adjusted dose results in fewer blocks above T1 level and less hypotention but some patients in dose adjusted group required analgesic supplementation, suggesting that dose adjustment may increase analgesic requirements.
Despite investigations showed a tendency towards higher cephalade spread of
local anesthetics in obese patients in comparison with patients with normal BMI,
Norris [23] showed no correlation between cephalade spread of sensory block
and patient BMI; however a fixed dose of hyperbaric bupivacine was used and
morbidly obese patients were not included in the study. Saravanan et al. [24]
used sequential allocation design and CSE (Combined spinal epidural) technique
in parturients weighting 50 - 120 Kg. To find ED50 (9.95 mg) and ED95 (13.55
mg) of intrathecal bupivacine required for cesarean section. Carvalho and Collenges [4] studied the local anesthetic dose required to produce spinal anesthesia
in obese versus non obese parturients. Various doses of local anesthetics were
given as part of CSE technique they suggested that the dose required to produce
successful anesthesia was not different in morbidly obese than non obese parturients. Lee et al. [5] found similarity between obese and non obese parturients in
the ED95 for subarachnoid hyperbaric bupivacine with opioids, 12.9 mg (95% CT
11.5 - 34.8 mg), using allocation design. Finally retrospective analysis suggested
DOI: 10.4236/ojanes.2020.104014
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that there was no risk of cephalade spread of bupivacine in obese compared with
non obese unless BMI is greater than 50 Kg/m2 [25]. In our study the mean (SD)
BMI was 51.8 kg/m2, and although we have only 13 parturient out of 40 had
BMI > 50 kg/m2, there was significant difference in haemodynamics and cephalade spread in group C than two other groups.
Significant reduction in peak expiratory flow rate in group C patients than
other two groups, 30 minutes after intraothecal injection of hyperbaric bupivacine. This result in agree with the report of Freund et al. [26] who observed,
during spinal and epidural anesthesia there were greater spread of sensory and
motor block into thoracic area which cause proportionally greater decrease in
expiratory reserve volume.
The mean time for regression of motor block, sensory block to below L1 and
PACU stay, were longer in group C than other groups also all O.R. related durations were longer in group C. The increased mean duration of surgery in group
C than other groups (43 vs 49 vs 56 minutes). Emphasize the need for careful assessment of the dose of subarachnoid local anesthetic to avoid late spinal anesthesia failure and risk of general anesthesia conversion. Despite regional anesthesia
may be more difficult in obese parturients (regarding number of trials), we found
no difference in incidence of failure. In our study there were inverse relation between BMI and umbilical cord PH and apgar score, inability to achieve adequate
pelvic tilt in patients who are morbidly obese to relieve aorto-caval compression,
may be the reason, however, the longer incision to delivery time may be another
reason.
In this study, we tried to control many factors known to affect subarachnoid
spread of local anesthetics. The L3-4 puncture level was just marked by ultrasound as opposed to inaccurate palpation method. This is of importance in morbidly obese patients, where palpation method is highly inaccurate by as much as
1 - 4 segments [27]. The duration of injection of local anesthesetic solution and
time allowed between subarachnoid injection and patient positioning supine
were strictly controlled. It was not possible to perform the study in double blind
manner as the degree of obesity of parturients cannot be hidden from Judger,
but we tried to achieve greater objectivity by allowing a trained individual who
was unaware about the nature of the study, to perform the assessment of the level of block in all cases.

5. Conclusion
Regarding significant decrease in mean peak expiratory flow rate and increase in
vasopressors requirements to maintain stable haemodynamics in parturients with
BMI > 45 Kg/m2, while no significant difference between other two groups (parturients with BMI < 30 kg/m2 and parturients with BMI 30 - 45 Kg/m2). We conclude that intrathecal dose of bupivacine 12.5 mg and fentanyl 20 μg resulted in
clinically equivalent effect in 2 groups of parturients with differing weight, BMI
< 45 kg/m2 but significant changes in parturients with BMI > 45 kg/m2. So caution is necessary and dose adjustment is required for this group of patients. This
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is of special importance as malpractice claims against anesthesiologists shown
that the most common cause of maternal death/brain damage in regional anesthesia claims was high neuroaxial block and most of patients were obese, this is
of special importance in low resources environment where CSE anesthesia not
routinely available and subsequent conversion to general anesthesia may associate with catastrophic complications.
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