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Spinal block levels and 
cardiovascular changes 
during post-Cesarean 
transport 

Edith Bandi MD, 
Sally Weeks MI3BS FV, CA, 
Franco Carli MD MPHIL FRCA 

Purpose: Transport after surgery under spinal anesthesia is associated with cardiovascular changes. The exten- 
sively vasodilated patient may be unable to compensate for postural blood flow redistribution. This observation- 
al study investigated pre- and post-surgery sensory levels as well as hemodynamic changes during the 
postoperative transfer period. 
Methods: One hundred ninety nine women, ASA I and 2, undergoing Cesarean section under spinal anesthe- 
sia were studied at the end of surgery. Hyperbaric bupivacaine 12-15 mg and morphine 0.25 mg were the agents 
used. Patients in group A (n ~- I I I ) were transferred to the Recovery Room on a stretcher with the upper body 
flexed 30 ~ head up: patients in group B (n=88) remained supine during transport. 
Results: At the end of Cesarean section 95% of patients had upper sensory levels of T 4 and higher. In 17.5% 
the block ascended 2-7 dermatomes compared with the pre-operative level. The incidence of hypotension on 
arrival in Recovery Room was similar in both groups (group A 10% and group B 9%). 
Conclusion: These results draw attention to the persistence of extensive sympathetic block at the end of 
Cesarean section. Transport to the Recovery Room was associated with the development of considerable 
hypotension in 10% of patients and this was unaffected by position. We recommend recording the level of sen- 
sory block at the end of surgery and increased monitoring during transport to the Recovery Room. 

Object i f  : Le transport des malades apr~s une operation sous rachianesth&ie s'accompagne de modifications 
cardiovasculaires. Une importante vasodilatation ne permet pas de compensation pour la redistribution du debit 
sanguin postural. La pr~sente Etude voulait observer les niveaux sensitifs pr~op&atoire et postop&atoire ainsi que 
les changements h~modynamiques survenus pendant le transfert postop~ratoire. 
M&hod r  : II s'est agi de I'observation en fin d'opEration de 199 femmes, ASA Iet II, ayant subi une c&arienne 
sous rachianesth&ie. Les anesth&iques ont &~ de 12 ~ 15 mg de bupivaca'ine hyperbare et 0,25 mg de mor- 
phine. Les patientes du groupe A (n = 1 I I) ont &~ transport~es ~ la salle de r~veil sur une civiEre, le tronc en 
flexion de 30~ les autres patientes (n --- 88) sont demeur&s en d&ubitus dorsal pendant le transfert. 
REs~tats : ~, la fin de la c&arienne, les niveaux sensitifs sup&ieurs se situaient ~ T 4 chez 95 % des patientes. 
Chez 17,5 %, le blocage neuromusculaire s'est &endu de 2 ~ 7 dermatomes en comparaison avec le niveau 
pr~opEratoire, l'incidence d'hypotension ~ I'arriv~e ~ la salle de r~veil a Et~ similaire dans les deux groupes 
(groupe A, I0 %; groupe B, 9 96). 
Conclusion : Ces r&ultats devraient attirer notre attention sur la persistance de blocage sympathique &endu 
ta fin d'une c&arienne. Le transfert vers la salle de rEveil a ~t~ associE au d~veloppement d'une import"ante 
hypotension chez I0 % des patientes et ce, peu importe la position. Nous recommandons de noter le niveau de 
blocage sensitif a la fin de I'op&ation et d'accroTtre la surveillance pendant le transfert ~ la salle de r~veil. 
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HE period of transfer between Operating 
Room and Recovery Room after Cesarean 
section under spinal anesthesia has not 
been formally studied. Extensive sympa- 

thetic block, which may extend to the cardioaccelera- 
tor nerves, may lead to cardiovascular instability, 
especially during sudden postural changes. 

A report from this institution described a cardiac 
arrest on arrival in the Recovery Room after Cesarean 
section under spinal anesthesia. 1 In the subsequent cor- 
respondence, one of the unanswered questions was the 
height of the spinal block at the end of surgery. 2 
Therefore, we decided to record prospectively the lev- 
els of spinal block before and after completion of 
Cesarean Section. The cardiovascular changes associat- 
ed with transport to Recovery Room were also studied. 

Methods 
This sequential study was approved by the Institutional 
Review Board. Patients gave written consent for data 
from their records to be used after arrival in Recovery 
Room. In this hospital, patients after spinal anesthesia 
for Cesarean section are routinely transported to the 
Recovery Room in the 30 ~ head up position. The first 
group of patients studied were transported in this man- 
ner (Group A, n= l l l ) .  The second group was then 
studied and remained supine during transport (Group 
B, n=88). In an attempt to obtain an overview of the 
transport period, both elective and emergency patients 
were included and some patients were in labour. 
Patients were excluded from the study if they had 
preeclampsia and/or cardiovascular instability at the 
end of surgery prior to transport. 

Clinical routine procedures were not modified for 
study purposes. Patients received subarachnoid 12-15 
mg hyperbaric bupivacaine 0.75% with 0.2-0.25 mg 
morphine (0.4-0.5 ml) using a 27G Quinckr or 25G 
Whitacre needle, according to the preference.of the 
anesthesiologist. The injection was made in the sitting 
position at L2. 3 or L3.4, and the patients were then 
placed supine with left uterine displacement. Sensory 
block was determined using loss of temperature sensa- 
tion to ice in the mid-axillary line, moving in a cranial 
direction. Testing was started after completion of the 
block but was stopped when a sensory level of T 6 or 
higher was achieved when preparation for surgery was 
allowed to proceed. At the end of surgery, prior to 
transfer from the OR table, the block was tested again 
in the same manner. 

The following were recorded: age, height, the time 
of subarachnoid injection, height of cephalad sensory 
level before and after the surgery and the duration of 
the surgery. The duration of surgery was defined as 

the time when surgical preparation began until the 
surgery finished. Blood pressure (BP), pulse, nan- 
sea/vomiting (N/V) were recorded at three different 
times: before and after transfer to the stretcher and 
upon arrival in Recovery Room. Need for intervention 
to sustain BP was also recorded during the transport 
period. Hypotension, defined as > 20% decrease of 
baseline systolic BP, was treated with ephedrine iv. 

Baseline measurements were the recordings taken at 
the end of the Cesarean section prior to transfer to the 
stretcher. 

Differences in the frequency of effects between the 
two groups using a test for two proportions and dif- 
ferences yielding P-values < 0.05 were considered sta- 
tistically significant. 

l ~ t 8  
Satisfactory spinal anesthesia was achieved in all 
patients. None required general anesthesia or com- 
plained of difficulty with breathing, swallowing or 
phonation. 

Demographic data of the 199 patients studied are 
presented in Table I. Ninety-three percent of patients 
were blocked within the T4-C s range before surgery 
and 86% in the same range after surgery. More 
patients had sensory levels higher than C s at the end 
of the procedure than before (Table II). Table III 
shows the changes in dermatome level at the end of 
surgery, compared with the initial dermatome. Block 
levels at the end of surgery were within one der- 
matome of the original in 74%, higher than this range 
in 17% and lower in 8.5% (Figure). 

Mean BP and pulse during and after transport to 
Recovery Room were similar in both groups. Pulse 
rates varied widely at the end of surgery but there was 
no change produced by transport (Table IV). There 
was a 3% incidence of hypotension in both groups 
after transferring the patients onto the stretcher. The 
incidence ofhypotension on arrival in Recovery Room 
was greater, but similar in both groups; group A =10% 
and group B = 9%. Both groups required ephedrine to 
sustain BP (Group A =13% and group B =7%), but the 
difference was not statistically significant (/'--0.2). 
There was also no significant difference in the inci- 
dence of nausea and vomiting between Group A and 
B (Table V). 

Discussion 
Hypotension is a common complication of spinal 
anesthesia and is the consequence of  decreased cardiac 
output and reduced total peripheral resistance induced 
by sympathetic blockade. The incidence during 
Cesarean section has been reported to be between 30- 
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TABLE I Demographic characteristics: mean (range) 

Group A Group B 

Patients 111 88 
Height (cm) 162 (142 - 178) 162 (142 - 180) 
Weight (kg) 75 (49- 137) 77 (54- 125) 
% in Labor 23 24 
96 Emergencies 23 24 
Duration of Surgery (min) 74 (30 - 150) 77 (27 - 138) 
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TABLE II  Number (percentage) of patients at each spinal der- 
matome level before and after Cesarean section 

Derraatorae Level Before After 

c 3 0 (0) 1 (0.5) 
c 4 2 (1) 2 (1) 
C s 1 (0.5) 5 (2.5) 
c6 3 (1.5) 3 (1.5) 
C z 4 (2) 6 (3) 
C s 17 (8.6) 20 (10.1) 
T1 43 (21.6) 60 (30.2) 
T z 69 (34.7) 54 (27.1) 
T 3 14: (7) 16 (8) 
T 4 42 (21.1) 22 (11.1) 
T s 3 (1.5) 6 (3) 
T, 1 (0.5) 4 (2) 

TABLE I I I  Changes in dermatome level at the end of cesarean 
section in each patient as compared with the initial level (+ = 
increase of block cephalad; - - decrease of block caudal) 

Number of dermatomes Number of patients (percentage) 

+7 1 (0.5) 
+6 2 (1) 
+5 4: (2) 
+4 4 (2) 
+3 13 (6.5) 
+2 11 (5.5) 
+1 21 (10.6) 
o 105 (52.8) 
-1 21 (10.6) 
-2 11 (5.5) 
-3 3 (1.5) 
-4 s (1.5) 

60%. 3 H y p o t e n s i o n  may be caused by posturai  fluid 
shifts dur ing transfer f rom the opera t ing table. 4,s T h e  
incidence o f  hypotens ion  dur ing post  Cesarean trans- 
p o r t  has no t  been  repor ted.  

After Cesarean section under regional anesthesia is 
completed,  women  prefer a moderate  degree o f  head ele- 
vation rather than remaining supine. Breathing is more  
comfortable in this position and it is easier to hold the 
baby, breast feed and converse with family members.  

FIGURE Postsurgery sensory levelscompared with prcsurgery 
(presurgery sensory level defined as measured level • one der- 
matome) 

In  a study reported in 1950, tilting the table into 
reverse Trendelenburg during spinal anesthesia produced 
hypotension and even fainting. 6 Little information is 
available about  the effect on blood pressure and pulse 
when the upper trunk is flexed during spinal anesthesia. 
In  this study, we noted no difference in the incidence o f  
severe hypotension during the transport period between 
the supine and head-up groups. The  cardiovascular 
effects o f  tilting only the upper trunk may be less pro- 
nounced  than whole  body  tilt in the reverse 
Trendelenburg position. A recent study o f  the recovery 
period after spinal anesthesia in non-obstetric patients 
showed a decreased incidence o f  bradycardia in the ham- 
mock  position (legs and trunk both elevated 30 ~ com- 
pared with the supine and Trendelenburg positions. 7 

O u r  s tudy showed that  95% o f  patients had senso- 
ry levels o f  T 4 and higher  at the end o f  surgery. In  
17.5% o f  patients the block was two or  m o r e  der- 
ma tomes  higher  than at the start. In  a few patients the 
block after surgery extended to  C s and higher. This is 
o f  particular concern  as the phrenic nerve roo t  is Cs. s. 
All patients had extensive sympathet ic  block at the 
t ime o f  transfer and,  in many,  the cardiac accelerator 
nerves (T1.4) mus t  have been affected. This  leads to 
relative bradycardia at a t ime when  postural  changes 
cause sudden fluid shifts. A transient  decrease in b lood  
pressure may be observed  at  this t ime. T h e  transfer 
per iod remains one  o f  die least m o n i t o r e d  periods 
dur ing the surveillance o f  the ~urgical patient.  While 
m o s t  anesthesiologists record  the level o f  b lock 
attained prior  to Cesarean section, few record  levels at 
a later t ime. Perhaps it is assumed tha t  the m a x i m u m  
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TABLE IV BP and pulse during and after transport to Recovery 
Room: mean (range) 

Group A Group B 
Head up Supine 

Before transfer to the stretcher 
BP (mm Hg) 118 (95-157) 115 (87-151) 
Pulse (bpm) 85 (62-115) 86 (51-123) 

Following transfer to the stretcher 
Interval (min) 7 (1-16) 8 (2-15) 
BP (mm Hg) 119 (91-150) 113 (85-152) 
Pulse (bpm) 85 (58-113) 84 (53-120) 

Arrival in Recovery Room (relative to before tramfir to the stretcher) 
Interval (min) 14 (5-25) 13 (7-25) 
BP (mm Hg) 110 (81-152) 110 (81-151) 
Pulse (bpm) 85 (55-115) 84 (57-116) 

TABLE V Incidence of hypotension, nausea/vomiting and inter- 
vention during and after transport to Recovery Room: percentage (n) 

Group A Group B 
Head up Supine 

Following transfer to stretcher 
hypotension 2% (2) 5% (4) 
nausea/vomiting* 6%(7) 2% (2) 
intervention (ephedrine)*t 5% (6) 2% (2) 

On arrival at recovery room (relative to before transfer) 
hypotension 10% (11) 9% (8) 
nausea/vomiting 8% (9) 5% (5) 
intervention (ephedrine) 13% (14) 7% (6) 

* excluding patients with N/V at end of surgery prior to transfer 
1" excluding patients receiving ephedrine immediately prior to 
transfer 

level is reached before the procedure ends and regres- 
sion has already started at the end o f  surgery. 

Most anesthesiologists agree that a dense block to at 
least T 4 is needed for Cesarean section in order to avoid 
visceral pain. Hyperbaric bupivacaine, 12-15 mg, has 
gained wide popularity due to the very dense block it 
produces. It is often also combined with morphine for 
prolonged and reliable postoperative analgesia. 

De Simone et al. compared the maximum number of  
segments blocked for Cesarean section using 12 mg or 
15 mg hyperbaric bupivacaine, s More blocked seg- 
ments were noted with 15 mg (24.8 + 3.7) than with 
12 mg (22.6 + 1.4). There was also quicker regression 
to Ti0 and a greater need for intravenous supplements 
with the 12 mg dose. Three of  their patients receiving 
15 mg developed C1/C 2 blocks which lasted 15-20 
min. Our results confirm the work of  De Simone et al. 

with regard to high thoracic and cervical sensory spread 

prior to Cesarean section. However, they did not com- 
ment on the levels of  block at the end of  the surgery. 
We found high cervical spread in a few patients which 
had not  regressed at the end of  surgery but we made no 
effort to distinguish between the effect of  various bupi- 
vacaine doses within the range used. 

In term parturients T 4 block is usually achieved 
within 10 min o f  subarachnoid injection of  hyperbar- 
ic bupivacaine. The maximal cephalad spread has been 
noted to be attained within 20 min by De Simone et 
aL s or 10-12 min by Norris. 9 Norris also commented 
that the maximal level was stable for at least 45 min 
after it was attained. Despite these data, some evi- 
dence suggests that the block may progress higher 
during surgery. Mulroy suggests that further spread 
may occur as long as 30 min after injection. 4 Another 
indicator that the level o f  spinal block may be rising is 
the occurrence o f  bradycardia as a result of  high sym- 
pathetic block. Carpenter reported that bradycardia 
can occur 30-60 min after spinal injection. 1~ In an 
ASA closed claims study, Caplan reported cardiac 
arrests 36 • 18 min following induction of  spinal anes- 
thesia, n From the results o f  our  study, we postulate 
that the anesthesia levels may have been higher at the 
time o f  these arrests than at the start o f  surgery. 

At levels above T4, preganglionic sympathetic fibers 
to the heart (T1.4) are affected and may cause brady- 
cardia due to overriding parasympathetic activity. I2 
Inconsistent data have been published of  the correla- 
tion between sensory and sympathetic block levels, 
but most demonstrate attenuation of  sympathetic 
function with high thoracic anesthesia) s,14 Initial 
reports suggested that sympathetic block extended to 
dermatomes above the level o f  sensory blockade and 
these were confirmed using different local anesthet- 
ics. is Chamberlain and Chamberlain used thermo- 
graphic imaging and found that partial sympathetic 
block extended for six or more segments above the 
level of  sensory analgesia. 16 

In conclusion, prior to Cesarean section under spinal 
anesthesia with hyperbaric bupivacaine, 12-15 mg, and 
morphine, the spinal block is usually at T 4 and higher. 
The sensory block level may continue to rise during 
surgery and be higher at the end than at the beginning 
in many patients. At the time of  transfer to the stretcher, 
the extremely vasoclilated patient (with possible predom- 
inant vagal tone) is subjected to marked postural stress 
and fluid shifts. At this time monitoring is usually mini- 
mal or non existent. Transfer in some institutions may 
involve a protracted period in corridors and elevators. 
After arrival in Recovery Room, the patient is as exten- 
sively blocked as she was in the Operating Room while 
under the continuous care of  an anesthesiologist. She 
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will now not receive the same degree of  attention, and it 
may take considerable time for the block to regress. The 
transfer period deserves closer scrutiny and monitoring, 
as this is a time when disasters can occur. 1 Raising the 
head for the comfort of  the mother during transport did 
not increase the risk of  hypotension. We recommend 
routine monitoring of  blood pressure and pulse after 
transfer to the stretcher and recording the sensory level 
of  block at the end of  Cesarean Section. Evidently a high 
block persists even after surgery has finished. 
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