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ABSTRACT
Pre-eclampsia is a disease of pregnancy involving various systems with associated high blood pressure 
and other changes. The pathophysiology of this disease is not well known but the main pathological 
change is vasoconstriction in the vascular bed of the parturient with abnormalities in the uteroplacental 
circulation. A multi-disciplinary approach is essential for proper management of this disease. The provision 
of analgesia during labor significantly reduces the stress response and thus is helpful in reducing the 
elevated blood pressure and also exerts beneficial effects on uteroplacental perfusion. The neuraxial 
analgesia technique is considered to be the gold standard and has been found to be effective and safe in 
pre-eclamptic parturients. The use of lower concentrations of local anesthetic drugs in combination with 
opioids results in less motor blockade, lesser dose of drugs and lesser incidence of significant side-effects. 
The patient-controlled epidural analgesia technique is very beneficial with excellent maternal satisfaction. 
The concern of coagulation abnormalities associated with pre-eclampsia should be kept in mind with the 
institution of neuraxial techniques with careful monitoring of neurological status. The reduction in stress 
response with consequent reduction in blood pressure in pre-eclamptic parturient is highly desirable 
irrespective of the technique of analgesia used.
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INTRODUCTION
Provision of quality obstetrical care has been the 
main focus around the globe to decrease the 
maternal morbidity and mortality resulting from 
various co-morbid diseases as well as obstetrical 
complications.1,2 Among various obstetric 
disorders, pre-eclampsia is one of the common 
ailments which requires timely intervention for 
better mother and fetal outcome. Pre-eclampsia 
is a multi-system disorder of pregnancy with 
accelerated blood pressure and is associated with 
considerable maternal mortality and morbidity.
[3] The associated complications can be fatal and 
may include intracranial hemorrhage, acute 
pulmonary edema, respiratory and hepatic failure. 
The incidence of pre-eclampsia can range from 
5-8% with severe maternal complications and fetal 
complications which include intrauterine growth 
retardation and fetal demise.4,5 Labour analgesia in 

such critical cases becomes all the more essential. 
Anesthesiologists may frequently be involved in 
the perioperative care of pre-eclamptic parturients 
involving provision of effective analgesia for labor 
to anesthetic management during cesarean delivery. 
The management of pain during labor is the most 
important aspect of multi-disciplinary approach to 
a pre-eclamptic parturient. The recent updates in 
the management of pain in parturients with pre-
eclampsia are presented.

DEFINING THE DISEASE
Pre-eclampsia is included in the broad category of 
hypertensive disorders of pregnancy with many 
varied definitions, but some common features like 
presence of hypertension after 20 weeks of gestation 
with one or more organ system involvement with 
resolution of disease by three months postpartum.
[6,7]The term severe pre-eclampsia is applied 
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to the presence of marked elevation of blood 
pressure (both systolic and diastolic) with extreme 
derangement in various organ systems as depicted 
in Table 1.

Table 1: Features of Severe Pre-eclampsia8,9

System involved Features
Hypertension Systolic ≥ 140 mmHg

≥ 160 mmHg—Severe Hypertension
≥ 180 mmHg—Hypertensive Crisis
And/ or Diastolic ≥ 90 mmHg
≥ 110 mmHg—Hypertensive Crisis

Central Nervous  
System

Seizures
Headache
Visual disturbances
Papilledema
Clonus/ Hyperreflexia

Cardiovascular 
System

Pulmonary edema

Gastrointestinal 
System

Elevated liver transaminase enzyme ≥ 70 
IU/l
Liver tenderness
Nausea and vomiting
Epigastric pain

Hemato log i ca l 
System

Hemolysis
Thrombocytopenia < 100,000 
Disseminated intravascular coagulation

Renal System Proteinuria > 5 gms in 24 hr urine
Protein/ creatinine > 0.5 g/ mmol
Urine output < 500 ml in 24 hours
Renal failure

Uterop lacenta l 
Circulation

Placental abruption
Intrauterine growth retardation
Umbilical/ Uterine artery blood flow 
abnormality—absent or reversed end-diastolic 
flow

PATHOPHYSIOLOGICAL MECHANISMS
The main pathophysiological mechanisms in pre-
eclampsia involve the placenta with the triad of 
vasospasm, plasma volume contraction and local 
or disseminated intravascular coagulation.10 There 
is associated endothelial dysfunction due to release 
of factors from placental hypoperfusion. There is 
increased sensitivity to the vasoconstrictors leading 
to plasma volume contraction, increased capillary 
permeability and low plasma oncotic pressure. 
There is resulting peripheral tissue edema 
with intravascular coagulation due to reduced 
antithrombin III and activation of platelets. The 
various risk factors associated with pre-eclampsia 
include obesity, chronic hypertension, chronic 
renal disease, gestational diabetes, connective 
tissue disorders and multiple gestations.

MERITS AND ESSENTIALS OF LABOUR 
ANALGESIA
The pain of labor induces various metabolic 
and biochemical changes in mother leading to 
release of stress hormones like catecholamines, 
cortisol and adrenocorticotrophin hormone.11 
It causes reduction of uteroplacental perfusion 
which is already reduced in parturients with pre-
eclampsia, thus affecting fetal well-being. The 
various metabolic changes create fetal acidosis thus 
increasing fetal oxygen requirements. Pain relief 
reduces the stress response and helps maintain 
the uteroplacental perfusion and fetal well-being. 
This is more important in pre-eclamptic parturients 
where the fetus is more exposed to the changes 
in uteroplacental perfusion. Thus the various 
characteristics of an ideal analgesic technique in 
labor may be described as:

•	 It should have a documented and established 
safety for both mother and fetus

•	 It should be easily administered

•	 It should provide analgesia through all stages of 
labor

•	 It should preserve the maternal efforts of 
expulsion of fetus

•	 It should not produce any motor blockade 
of lower limbs thus ensuring ambulation of 
parturient

•	 It should allow facilitation of supplemental 
analgesia without any additional invasive 
procedure

•	 It should facilitate the initiation of anesthesia 
for operative delivery by allowing conversion of 
analgesia into anesthesia

RELIEVING PAIN DURING LABOUR
A.  Non-Pharmacological:

	 The various non-pharmacological techniques 
used are transcutaneous electrical nerve 
stimulation (TENS), acupuncture, intradermal 
sterile water injections, warm water bath and 
hypnosis. All these methods have been found 
to be promising but lack scientific evidence.12

B.  Parenteral Medications:

	 It includes use of intravenous analgesics by 
repeated boluses or by continuous infusions. 
The advent of specially designed infusion 
pumps has led to the use for patient controlled 
analgesia (PCA) allowing patients to administer 
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analgesic drug boluses, mainly the opioids. 
This method has been found to be safe and 
effective in laboring parturients. The literature 
supports the use of short-acting opioids like 
remifentanil through PCA with a loading dose 
of 0.5 µg/kg with lockout interval of 5 min with 
continuous background infusion of 0.05 µg/
kg/min and has been found to be effective in 
labouring parturients with no adverse effects 
on fetus.13,14 Recently, use of dexmedetomidine 
has been reported in laboring women for 
analgesia with fair degree of success, but it is 
still not recommended to be used in pregnant 
patients.15

	 Although the intravenous opioids are efficacious 
in controlling labor pain but a small probability 
of significant maternal respiratory depression 
exists with their use which should be reversed 
with the opioid antagonist naloxone in the 
dose of 0.4 mg IV. But care should be taken as 
this dose also reverses the analgesic effects of 
opioids.

C.	 Inhalational Methods:

	 The most common agent used for providing 
labor analgesia is 50:50 mixture of oxygen and 
nitrous oxide (Entonox). However, studies 
show that it may not be a potent analgesic and 
its role is limited to places with no practice of 
regional techniques or in situations of short 
labor.16

	 Another potent inhalational agent used for labor 
analgesia is sevoflurane owing to its short onset 
and offset of action and also it has been given 
as patient-controlled inhalational analgesia. 
But there are few concerns associated with 
it like loss of protective airway reflexes and 
environmental pollution.17

D.	 Regional Analgesia:

	 Neuraxial techniques remain the gold standard 
and most accepted techniques of providing 
analgesia in labor. This technique is especially 
favourable in pre-eclamptic parturients as it 
maintains the uteroplacental perfusion which is 
compromised and it reduces the hypertensive 
response to labor pain.18 The commonest 
techniques employed are lumbar epidural 
and combined spinal epidural analgesia. The 
literature supports the use of epidural analgesia 
in pre-eclamptic patients with favourable 
outcomes in pain relief with no increase in 
operative delivery. This technique also results 
in upto 20% reduction in maternal blood 

pressures and can be easily combined with the 
conventional anticonvulsant therapy.19,20

	 The use of patient-controlled epidural analgesic 
technique (PCEA) have been found to be 
advantageous over the continuous infusion 
technique with less amount of local anesthetic 
drug usage, higher maternal satisfaction and 
reduced number of unscheduled top-ups 
due to maintenance of continuous level of 
analgesia.21 The data for advantages of PCEA 
in pre-eclamptic parturients is scarce but its 
advantages in normotensive females can be 
extrapolated to the pre-eclamptic females also.

	 Various anesthetic drugs which are used 
through PCEA are ropivacaine (0.1-0.2%) or 
bupivacaine (0.0625-0.125%) along with an 
opioid like fentanyl (2 µg/ml). A continuous 
background infusion of 5-10 ml/hr with 
controlled boluses of 5 ml is used with lockout 
interval of 15 minutes.

	 The use of combined spinal epidural technique 
(CSEA) has been found to be advantageous 
in labor analgesia with combination of rapid, 
reliable and profound analgesia resulting 
from spinal with longer duration of epidural 
technique.22 The hypotension associated with 
the intrathecal local anesthetic can be managed 
by the conventional methods like intravascular 
volume enhancement, use of adjuvants etc.23,24 
The Obstetric Anesthetists Association, United 
Kingdom guidelines have restricted the use 
of CSEA technique in parturients in very early 
stage of labor where use of local anesthetics is 
avoided, in advanced stages of labor in which 
rapid analgesia is desired and in cases with 
difficult epidural placement. 

	 Recently, an adaptation of the conventional 
epidural drug delivery pump technology with 
integration of computer to the infusion pump, 
has been introduced. This computer integrated-
PCEA technology continuously changes the 
rate of background infusion depending on the 
previous hour’s demand boluses. However, 
the studies have not found any significant 
difference between the local anesthetic drug 
consumption thus suggesting scope of further 
advancement in the technology.25

	 The use of newer local anesthetic drugs 
like ropivacaine and levobupivacaine with 
reduced cardiac toxicity has been found to 
be advantageous in laboring women. But the 
studies have failed to demonstrate any clinical 
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significance with higher motor blockade with 
bupivacaine.26,27

Ultrasound Imaging 

The use of ultrasound imaging to facilitate 
identification of spinal or epidural space in 
parturients with difficult or abnormal lumbosacral 
anatomy has been found to be advantageous. Its use 
in pre-eclamptic women may be beneficial as these 
women tend to be more obese and edematous thus 
making it more beneficial and reducing the spinal 
or epidural failure rates.28

Operative or Instrumental Delivery and its 
Association with Epidural Analgesia

It has long been held that institution of epidural 
analgesia in labouring women leads to increased 
incidence of operative or instrumental delivery. 
But recently, a systemic trial has emphasized that 
no significant increase in incidence of operative 
delivery is associated with epidural analgesia and 
there is no direct relationship between them. [29]

The duration of labor and incidence of instrumental 
delivery has been found to increase with epidural 
analgesia but use of low concentration of local 
anesthetics along with opioids has reduced the 
incidence of instrumental vaginal delivery by 25%. 
[30]

Complications Associated With Neuraxial 
Analgesia

The local anesthetic drug cardiotoxicity has been the 
most dreaded complication mainly associated with 
bupivacaine but with the advent of lipid emulsion 
it has been found to effectively treat the toxicity by 
chelation of bupivacaine from systemic circulation. 
However, with the use of more cardiostable local 
anesthetics like ropivacaine and levobupivacaine, 
the incidence of such complications has been 
reduced. 

The nerve damage due to intraneural injection of 
local anesthetic can be reduced by avoiding any 
bolus injections if the patient experiences pain or 
paresthesia during the injection

The infective complications of neuraxial techniques 

(meningitis) have not found to be different from 
non-pregnant population, if the complete asepsis 
is taken care of during the technique.

The knotting or looping of epidural catheter 
within the epidural space can also be seen but the 
incidence is not different from normal population.

In patients with pre-eclampsia, the presence of 
coagulation abnormalities places them at higher risk 
of major neuraxial hematoma. It has been found by 
various studies that the platelet count of more than 
100×109/l9 is safe and not associated with major 
bleeding complication, however, platelet counts 
less than 100×109/l9 in patients with pre-eclampsia 
needs further investigation of coagulation status.31 

However, in general, the risk of developing 
neuraxial hematoma with platelet counts more 
than 75×109/l9 in women with pre-eclampsia have 
been found to be low.

These parturients may land in intensive care 
unit due to multitude of reasons and should be 
managed accordingly, focussing mainly on the 
maintenance of uteroplacental circulation and 
maternal hemodynamic parameters.32

CONCLUSION
In conclusion, pre-eclampsia is a multi-system 
disorder of pregnancy associated with high blood 
pressure and other changes and the management is 
multi-disciplinary with main focus on reducing any 
stress on the mother. The provision of analgesia in 
labouring pre-eclamptic women reduces this stress 
response and thus prevents precipitous rise in 
blood pressure. The neuraxial technique (epidural 
and combined spinal epidural) remains the gold 
standard in these parturients as it provides reliable 
and effective analgesia. The advent of patient-
controlled epidural analgesia has been found 
to reduce the consumption of local anesthetic 
drug as well as enhance the overall satisfaction of 
mother. However, the association of coagulation 
abnormalities with pre-eclampsia places these 
patients at a higher risk of neurological complications 
and thus a strict monitoring of coagulation profile 
as well as neurological monitoring is essential in 
these patients.
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