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Labour analgesia with 
intrathecal fentanyl 
decreases maternal stress 

P u r p o s e :  Lumbar epidural analgesia (LEA) decreases rnatemal stress as measured by maternal circulating plas- 
ma catecholamine concentrations. Intrathecal fentanyl (ITF) provides effective labour analgesia but its effect on 
maternal epinephrine (Epi) and norepinephrine (NE) concentrations is not known. This study assesses whether 
ITF reduces maternal stress in the same manner as conventional LEA. 

Methods:  Twenty-four healthy women in active labour received either 25 pg ITF (n = 12) or epidural lidocaine 
1.5% (n= 12) for analgesia. Venous blood samples were collected before anaesthesia and at frye minute intervals 
for 30 min following anaesthesia for the measurement of plasma Epi and NE by high performance liquid chro- 
matography. Maternal blood pressure (BP), heart rate (HR), visual analog scores 0/AS) to pain and pruritus were 
recorded at the same time. 

Results: Both ITF and LEA decreased pain VAS scores, maternal BP, and plasma Epi concentrations with only 
minimal effects on plasma NE concentrations. Intrathecal fentanyl (ITF) and LEA reduced plasma epi to a similar 
extent, with ITF reducing the levels slightly faster than LEA. Intrathecal fentanyl(ITF) and LEA reduced plasma Epi 
concentrations by 52% and 51%, respectively (P value < 0.01 ). 

Conclusion: We conclude that ITF is as effective as LEA in producing pain relief in the labouring patient. 
Intrathecal Fentanyl (ITF) is also capable of reducing maternal plasma epinephrine concentration, thus avoiding the 
possibly deleterious side effects of excess amounts of this catecholamine during labour. 

Ob jec t i f  : l'analgEsie 6pidurale Iombaire (AI~L) diminue le stress matemeI dEterminE par le dosage des con- 
centrations plasmatiques de catEcholamines. Le fentanyl sous-arachno'l'dien (FSA) procure une analg&ie efficace 
pendant le travail mais on ne conna?t pas son influence sur les concentrations matemelles d'EpinEphdne (I~PI) et 
de norEpinEphrine (N~:). Cette Etude visait ,~ determiner si le FSA diminuait le stress de la rhyme fa~on que I'AI~L. 

M&hodes  : Vingt-quatre parturientes bien portantes en travail ont re<;u pour I'analg&ie soit du FSA 25 pg 
(n = 12) soit de la lidocai'ne Epidurale 1,5% (n= 12). Des &hantillons de sang veineux ont EtE recueillis avant 
I'anesthEsie et ,~ des intervalles de cinq minutes pendant 30 min awes ranesthEsie dans le but de mesurer I'I~PI 
et la N~ plasmatiques par chromatog~phie en phase liquide ,~ haute performance. En mEme temps, la pression 
art&ielle (PA), la frEquence cardiaque et les scores d'une Echelle visuelle analogique (E-r'VA) pour la douleur et le 
prurit Etaient enregistrEs. 

R~u l ta t s  : Le FSA et I'AIf:L diminuent les scores d'EVA, la PA et les concentrations d'l~PI avec des effets mini- 
mes sur les concentrations plasmatiques de NI ~. Le FSA et I'AI~L rEduisent ~galement I'(:PI plasmatique, mais la 
reduction est un peu plus ~pide avec le FSA. Le FSA et rAIf:L diminuent respectivement les concentrations de 
51% et 52% (P < 0,01). 

Conclusion : Le FSA est aussi ef~cace que I'AI~L pour soulager la douteur chez la parturiente en travail. Le fen- 
tanyl sous-arachno'idien diminue aussi les concentrations maternelles d'6pinEphrine, protEgeant ainsi la parturi- 
ente en travail des effets nocifs de concentrations excessives de catEcholamines. 
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T 
HE use of  intrathecal fentanyl (ITF) is an 
attractive alternative to epidural local 
anaesthetics for the relief of  labour pain. It 
may have certain advantages over epidural 

local anaesthetics including absence of  motor block- 
ade, which may occur with epidural local anaesthetics 
even with the reduced concentrations that are cur- 
rently used, and more rapid onset of  analgesia than 
epidural local anaesthetics. 1; Labour pain increases 
maternal anxiety and stress, which correlates with ele- 
vated maternal plasma catecholamine concentra- 
tions, s,4 The raised catecholamine levels have been 
implicated in causing reduced uterine blood flow, dys- 
functional labour and fetal heart rate abnormalities) 
Conventional labour epidural analgesia (LEA) with 
local anaesthetics reduces maternal plasma cate- 
cholamine concentrations s which may prevent these 
undesirable effects of  stress. Our aim was to investi- 
gate whether ITF decreased maternal plasma concen- 
trations in a fashion similar to LEA. 

Methods 
After institutional review board approval, and informed 
consent, 24 women ASA status I and II, at term in active 
labour were studied. A #18G indwelling venous cannu- 
la was placed in the antecubital vein at least 20 min 
before starting the study for venous blood samples. 
Maternal blood pressure, and heart rate were recorded 
by a noninvasive automatic blood pressure device 
(Dinamap, Critikon, Tampa, FI 33634). Visual analog 
scores (VAS) to pain, and pruritus were recorded on a 
100 mm scale by a non-blinded observer. The patient 
was given 500 ml lactated Ringers iv prior to initiation 
of analgesia. Patients were randomized into two groups. 
Group 1 (n=12) received 25 lag ITF for labour analge- 
sia and Group 2 (n=12) 10 ml epidural lidocair;e 1.5%. 

A combined spinal-epidural (CSE) technique was 
used in the ITF group. A #17g Hustead needle was 
introduced into the epidural space using the loss of  
resistance technique. A 12.3 cm #24g Sprotte spinal 
needle (Pajunk Medizintechnologie, Geisingen, 
Germany) was then passed into the subarachnoid space 
through the epidural needle. After a free flow of clear 
cerebrospinal fluid (CSF) was obtained, 0.5 ml (25 lag) 
fentanyl (Elkin-Sinns Cherry Hill, NJ 08003) was 
injected into the subarachnoid space. The spinal needle 
was then withdrawn and an epidural catheter inserted 4 
cm into the epidural space. The catheter was aspirated 
to check for possible inadvertent subarachnoid or intra- 
venous placement. In the LEA group, the epidural 
space was identified at the L2_ s or Ls4 intervertebral 
space with the epidural needle and 10 ml plain lidocaine 
1.5% (Astra, U.Sak. Westborough, MA 01581) were 

injected through the needle in divided doses after which 
an epidural catheter was inserted 4 cm into the epidur- 
al space. The catheter was aspirated to check for possi- 
ble inadvertent subarachnoid or intravenous placement. 
Venous blood samples, visual analog scores, and 
haemodynamic variables were obtained before (base- 
line) and at five minute intervals for 30 min after the 
injection of the study drug was completed. 

Blood samples for norepinephrine and epinephrine 
assay were collected in glutathione containing tubes 
placed in ice. The plasma was separated and kept frozen 
at -70~ until analysis. Prolonged storage, repeated 
thawing and refreezing were avoided to prevent loss of 
catecholamines. 6 The concentrations of  norepinephrine 
and epinephrine in plasma were determined using high 
performance liquid chromatography with electrochem- 
ical detection (HPLC-EC). 7 The system consisted of a 
600E solvent delivery pump (Waters Corp. 34 Maple 
St. Milford, MA 01757) with a Coulochem II electro- 
chemical detector (ESA, 22 Alpha Rd. Chelmsford, MA 
01824). Data were collected and quantified utilizing 
Millennium 2010 computer software (Waters Corp. 34 
Maple St. Milford, MA 01757). 

Results were expressed as mean • SD. Postanalgesia 
haemodynamic data and catecholamines were com- 
pared with the corresponding baseline measurement 
using repeated measures analysis of  variance (ANOVA) 
at P <0.05. Visual analog scores were compared using 
nonparametric methods at/'<0.05. 

Results 
Six patients from the ITF group and seven from the 
LEA group were receiving oxytocin augmentation at 
the time of  induction of  analgesia. Patients' age, 
height, body weight, parity, and cervical dilatation at 
the time of  analgesia were not different between 
groups. (Table I ) 

Visual analog scores to pain (Figure 1) decreased 
within five minutes of  ITF or LEA administration and 
remained lower than baseline throughout the study. 

T A B L E  I Patient Demographics  

FFF (n=12) Lidocaine 
(n=.~2) 

Age (yr) 24.8 • 7.7 27.1 • 6.3 
Height  (cm) 161.3 • 5.5 164.8 • 12.3 
Weight (kg) 84.8 • 16.3 82.3 • 20.4 
Baseline cervical dilation (cm) 4.1 • 1.6 3.7 • 1.5 
Parity = 0 6 5 
Parity > 0 6 7 
Oxytocin before analgesia 6 7 

Data (except parity and oxytocin) are means • SD. 
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Maternal systolic, diastolic and mean blood pressure 
decreased following analgesia in both groups with no 
differences between groups (Figure 2). These changes 
in maternal blood pressure did not require treatment 
in any patient and no abnormality in fetal heart rate 
tracing occurred in any patient. Maternal heart rate 
decreased in the ITF group following induction of 
analgesia (Figure 2). No patient from the LEA group 
noted pruritus while all patients in the ITF group 
experienced pruritus, but none required treatment. 
The VAS scores for pruritus in the ITF group are pre- 
sented in Figure 1. 

Plasma epinephrine concentrations decreased follow- 
ing administration of intrathecal fentanyl or epidural 
Lidocaine (Figure 3). Plasma epinephrine concentra- 
tion showed a decrease at five minutes and remained 
lower than the baseline measurement throughout the 
study in both groups (Figure 3). Epinephrine concen- 
trations decreased by 45% from baseline values in the 
intrathecal fentanyl group at the five minute interval, 
whereas epinephrine concentrations decreased only 24% 
in the epidural lidocaine group. Although, by 30 min, 
the percent decreases in epinephrine concentrations in 
the intrathecal fentanyl group and the epidural lido- 
caine group were comparable, 52% and 51% respective- 
ly (Pvalue <0.01). Changes in plasma norepinephfine 
concentrations were less pronounced than those of plas- 
ma epinephrine concentrations in both groups 
(Figure 3). Only the 30 min measurement in the ITF 
group and the 20 and 30 min measurements in the 
LEA group were increased from the respective baseline 
measixrement (P value <0.05). 

D i s c u s s i o n  

The use of intrathecal opioids has been gaining popu- 
larity for labour analgesia in the last 10 yr. It is impor- 
tant to know whether these newer techniques offer 
other potential benefits besides pain relief. Our data 
show that intrathecal fentanyl not only offers effective 
analgesia but is capable of  reducing maternal plasma 
epinephrine levels at least to the same extent as local 
anaesthetics. 

Because repeated venipuncture can cause an 
increase in plasma catecholamine concentrations, we 
utilized an indwelling venous cannula to obtain mater- 
nal blood samples, s Peripheral tissues can metabolize 
catecholamines 9 and, consequently, the sampling site 
may affect the actual values of  catecholamines. 1~ 
Arterial blood has a higher epinephrine concentration 
and a lower norepinephrine concentration than does 
venous blood. 9 Despite this, many investigators have 
used venous samples for catecholamine levels in their 
studies, n According to Dimsdale, n catecholamines 
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F I G U R E  1 Maternal visual analog scale (VAS) for pain and pruri- 
tus at baseline (BL) and 5, 10, 15, 20, 25, and 30 rain after initia- 
tion of analgesia. The intrathecal fentanyl group is indicated as ITF 
and the epidural lidocalne group as Lido. Data are mean • SD. 

*significantly different from baseline within the group. 
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F I G U R E  2 Maternal systolic blood pressure (SBP) and heart 
rate (HR) in mmHG and beats per minute, respectively. Data are 
mean • SD. 

*significantly different from baseline within the group. 

For other abbreviations, see legend for Figure 1. 
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measured in blood samples drawn from an arm vein 
represent catecholamines released or processed by 
lung and other tissues. Peripheral venous norepineph- 
rine concentration not  only correlates with haemody- 
namic function in patients with congestive heart 
failure but also reflects sympathetic fibre activity. II 
Thus, we feel confident that the antecubital venous 
samples used in our study were reliable. 

The pain and anxiety associated with labour pain can 
cause an increase in maternal plasma catecholamine con- 
centrations. Iz,I3 These elevated maternal circulating cat- 
echolamine concentrations may adversely affect 
uteroplacental blood flow and, possibly, have a greater 
impact in situations in which there is preexisting placen- 
tal hypoperfusion. Shnider et al. demonstrated that 
maternal stress elevates catecholamine levels, and this 
elevation is associated with an increase in maternal blood 
pressure and a decrease in uterine blood flow in preg- 
nant ewes, I4 a situation particularly detrimental to a 
compromised fetus. Catecholamines may cause blood to 
be shunted away from the uterus and placenta resulting 
in prolonged fetal hypoxia, as evidenced by abnormal 
electronic fetal heart monitoring tracings and abnormal 
fetal blood pH values, s Excessive catecholamines can 
exert deleterious effects on labour as well. They can 
decrease the efficiency of  uterine contractions, thus caus- 
ing a prolonged dysfunctional labour. Is Myers 16 report- 
ed that hypoxic and acidotic fetuses became more 
hypoxic and acidotic during acute maternal stress. 
Abboud et al. I7 showed that preeclamptic patients had 
higher catecholamine concentrations than patients with 
an uncomplicated gestation. It is known that preedamp- 
tic parturients have decreased uterine blood flow is 
which puts them at increased risk for further undesirable 
fetal effects of  elevated catecholamine levels. 

Although we noticed a reduction in maternal plas- 
ma epinephrine concentrations following analgesia in 
both groups, the plasma norepinephrine concentra- 
tions stayed the same or increased slightly. The expla- 
nation for this differential effect is not readily apparent 
but may be related to the fact that epinephrine is the 
primary catecholamine associated with stress of  
labour. 19 Norepinephrine plays an important physio- 
logical role in maintaining vascular tone and is 
released from peripheral nerve endings in response to 
voluntary and involuntary muscle activity. In fact, 
muscle activity and physical exercise are known to 
stimulate norepinephrine release to a much greater 
degree than does emotional stress, z~ The work of 
labour is muscular activity of  uterine contractions, 
which is not  effected by analgesia thus there should 
little or no effect on norepinephrine concentrations. 
Norepinephrine is also important in maintaining 

haemodynamic homeostasis with changing posture. 8 
Thus, it is not surprising that pain relief did not cause 
a decrease in plasma norepinephrine concentrations. 

The slight increase seen in norepinephrine concen- 
trations may represent a response to vasodilatation. 
This homeostatic response is generally mediated via 
the aortic and carotid baroceptors. 21 The baroceptor 
reflex is active with rapidly changing systemic pressure, 
especially around a mean arterial pressure of  100 
mmHG.  21 Conventional LEA causes vasodilatation by 
producing a sympathectomy. No consensus exists 
about the effect of  ITF on systemic blood pressure. 
Although many believe that the decrease in systemic 
blood pressure following ITF administration is a result 
of  pain relief, some attribute this decrease to an effect 
on the sympathetic system. It is interesting that 
Ramanathan et al. ~z reported a surge in norepineph- 
rine concentrations with T 6 sensory level achieved 
with epidural local anaesthetic injection. 

The rapid decrease in maternal epinephrine concen- 
trations following ITF administration in our patients rais- 
es an interesting question. It has been reported that the 
use of ITF labour analgesia might result in uterine hyper- 
stimulation, zs Epinephrine, a beta-receptor stimulant, 
inhibits myometrial contractility and norepinephrine may 
increase uterine contractility 24 via alpha-receptor stimula- 
tion. Thus, a sudden change in the concentration of  one 
or both of  these neuroaffector hormones may lead to 
uterine hyperstimulation. 

In conclusion, we have shown that intrathecal fen- 
tanyl analgesia is as effective as epidural analgesia in 
providing pain relief for labour. Also, intrathecal fen- 
tanyl for labour analgesia leads to a decrease in circu- 
lating epinephrine concentrations in the labouring 
parturient, which is probably due to pain relief and, 
thus, a reduction in maternal stress. 
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