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The Trendelenburg position increases the spread
and accelerates the onset of epidural anesthesia for
Cesarean section
[La position de Trendelenburg permet une plus grande distribution de l’anesthésie

épidurale et en accélère le début d’action lors de la césarienne]
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PIDURAL anesthesia is a common and safe
technique for Cesarean section. One of the
major problems with this technique is the
time needed to achieve the desirable level

of anesthesia in an emergency situation. There are sev-
eral reports on the effect of position on the spread of
epidural anesthesia. Apostolou and Grundy showed
that the position has a significant effect on the spread
of epidural anesthesia.1,2 In contrast, Norris and
Merry did not obtain the same results.3,4 In this study
we compared the onset and the spread of epidural
blockade between a modified Trendelenburg and hor-
izontally positioned pregnant women during induc-
tion of epidural anesthesia for Cesarean section. 

MMaatteerriiaallss  aanndd  mmeetthhooddss
Over a ten-month period (May 1999–February
2000), we studied term parturients, admitted to
Akbarabadi Obstetrics and Gynecology Hospital
(Tehran, Iran). Pregnant women requiring Cesarean
section for delivery participated in this study after giv-
ing written consent to the investigation. Women with
morbid obesity, underlying disease, and intra uterine
fetal death were not included. The cases were divided
into two groups based on a simple random allocation.

Epidural anesthesia was performed in the sitting
position. A 19 gauge Tuohy needle, was introduced
into the epidural space, using a midline approach at
the L3–L4 interspace with loss of resistance to air
technique. A test dose (lidocaine 2% 3 mL and 15 µg
epinephrine) was injected and after observing no signs
of intravascular or intrathecal injection, 20 mL 2%
lidocaine with 2 mL 7.5% bicarbonate was injected
incrementally through the needle at a rate of approxi-
mately 1 mL·sec–1. After induction of epidural anes-
thesia, patients in group I were placed in 15
Trendelenburg with 10 head-up position (modified
Trendelenburg, Figure 1), and group II in a horizon-
tal position. Both groups were positioned with left
uterine displacement. 

Monitoring devices in the operating room included
an electrocardiograph, a noninvasive automated blood
pressure device and a pulse oximeter. Epidural tech-
nique, volume and concentration of drugs were the
same in both groups, the only difference being the
position of patients after epidural anesthesia. All
patients were given one litre of lactated Ringer’s solu-
tion before the administration of epidural anesthesia,
then as needed. 

Loss of sensation to pinprick was assessed at 30-sec
intervals. The highest level of anesthesia was defined
as T5 or the level of anesthesia that remained fixed for
three minutes. After achieving the T5 level or a fixed

level of anesthesia, patients in group I were placed in
the horizontal position. After delivery, all patients
received midazolam and oxytocin. Evaluation of the
newborn was performed using Apgar score at one and
five minutes. Data were analyzed by the appropriate
statistical tests (means difference test and nonparamet-
ric difference tests) using SPSS for Windows package.

RReessuullttss  
Seven hundred thirty-nine patients were studied; 363
were in group I and 364 were in group II. Twelve
patients were excluded from the study because of tech-
nical failure. There were no differences in maternal age,
weight, parity, and Apgar score between the groups
(Table). Ninety-seven percent of patients in group I had
an adequate level of sensory block (T5); 31.7% of
patients achieved this level in less than six minutes,
77.4% in less than eight minutes and 97.4% in less than
ten minutes (Figure 2). In group II only 47.4%
achieved an acceptable sensory block (T5–T6) in less
than ten minutes (between eight and ten minutes) (P
<0.001 vs group I). Globally, 42.8% achieved a T5 sen-

E
FIGURE 1 Modified Trendelenburg position.

FIGURE 2 Percentage of subjects in each group achieving T5
sensory block over time.



sory block, 40.8% a T6 sensory block while the remain-
der had an upper level of sensory block between T6 and
T8. A decrease in blood pressure requiring treatment
with ephedrine occured in 5% of mothers.

DDiissccuussssiioonn
The Akbarabadi Obstetrics and Gynecology Center
performs more than 2800 Cesarean sections annually
and the usual anesthetic technique for Cesarean section
is epidural injection of anesthetic solution through a
Tuohy needle. Although slow and incremental injection
of local anesthetic through a catheter is generally
accepted and safer, we use a single dose technique for
Cesarean sections because, in our center, there are not
enough epidural catheters  available. The major prob-
lems with this technique are hypotension and a delay in
achieving adequate sensory block level in an emergency
situation. Several investigations have assessed the effects
of posture on the spread of epidural anesthesia in the
lateral and head-up position but their results are con-
flicting. In two different studies Grundy et al. compared
the effect of pregnancy and lateral position on the
spread of epidural anesthesia and found no difference
on the spread of epidural anesthesia in pregnant and
non-pregnant women,5 but showed that the lateral
position has a significant effect.2 This latter finding was
subsequently confirmed by Husmeyer and White, and
Apostolou.1,6 Ponhold showed head-up position not
only decreases the maximum cephalad spread of local
anesthetic but also provides better anesthesia in lower
segments during epidural anesthesia.7 In contrast,
Norris studied term pregnant women and reported that
gravity does not augment the spread of epidural anes-
thesia for Cesarean section.3,8 In these studies, Norris
used 3% chlorprocaine, a local anesthetic drug with
rapid onset and anesthetic levels were checked every five
minutes. This may influence the conclusion of his
results. Whalley et al. observed no significant difference
in the final level of cephalad spread and the degree of
motor block, but found that the time to maximum
cephalad spread was shorter in the sitting position,

implying that the local anesthetic spreads faster against
the gravity.9 In 1999, White mentioned the possibility
of cephalad spread of the epidural block.10 In our study,
we used a modified Trendelenburg position, which has
not been evaluated before, and found significant differ-
ences in the time of onset and to achieve a T5 level of
sensory blockade when compared to the horizontal
position. Theoretically, the Trendelenburg position can
increase the possibility of regurgitation, although this
was not a problem clinically. In this study the maximum
cephalad spread of epidural blockade was not measured.
However, on average, the upper level of anesthesia in
group I was higher than in group II. 

Our results indicate that the patient’s position not
only has a significant effect on the time of onset, but
also augments the spread of anesthesia in term pregnant
women who receive a single injection of local anesthet-
ic solution in the epidural space for Cesarean section.
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