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Use of Local Anesthetics with Epinephrine for Epidural Anesthesia in Preeclampsia

PAUL J. HELLER, M.D.,* CAREN GOODMAN, M.D.}

Fear of excessive hypertension in preeclamptic partu-
rients has led to the notion that epidurally administered
local anesthetics should not be mixed with epinephrine.'~
3':{[ However, this seems to be a theoretical concern and
actual occurrence of excessive hypertension in this situ-
ation has not been reported. We describe four cases in
which epinephrine-containing solutions were used in such
patients without any deterioration in the condition of the
parturient or the fetus.

REPORT OF FOUR CASES

Case 1. A 25-yr-old woman GyP;, 40-weeks gestation with pre-
eclampsia, requested lumbar epidural anesthesia (LEA) for labor an-
algesia. She was asthmatic and had a past history of iv drug abuse
(heroin) and hepatitis B. Medications included: anhydrous theophylline
(sustained release), 300 mg q 8h and metaproterenol inhaler, 2 puffs
qid prn. She had received LEA for vaginal delivery in the past without
incident. Height was 170 cm, weight was 75 kg. Arterial blood pressure
was 180/92 mmHg and heart rate 90 beats/min. Physical examination
revealed mild expiratory wheezing, without acute respiratory distress,
3+/4 deep tendon reflexes and 1+ /4 clonus. Clotting profile was nor-
mal. She was recciving a magnesium sulfate infusion at 2 g/h. After
receiving 1000 ml of lactated Ringer’s solution, LEA was performed
uneventfully at L4-5, using 2% lidocaine with 1:200,000 epinephrine.
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A total dose of 15 ml (75 ug epinephrine) was given incrementally to
achieve a T-10 level. Arterial blood pressure was 180/90 mmHg and
heart rate 80 beats/min before LEA and remained unchanged 30 min
post-LEA. Shortly afterward a vigorous female infant, with apgar scores
of 9/9 (at 1 and 5 min, respectively), was born. The preeclampsia
resolved shortly thereafter.

Case 2. A 20-yr-old woman, 41-weeks gestation, with preeclampsia
presented for a cesarean section for failure to progress during labor.
She had no significant past medical history. On physical examination,
she was 163 cm, 79.5 kg, with moderate generalized edema. Arterial
blood pressure varied between 140/80 to 170/100 mmHg, and she
had 2+ /4 clonus. Clotting profile was normal. Magnesium sulfate was
administered iv at a rate of 2 g/h. LEA was performed uneventfully
at the L3-4 interspace, using 2% lidocaine with 1:200,000 epinephrine
following infusion of 1500 m! lactated Ringer’s solution. A total of 26
ml (130 ug epinephrine) was given incrementally to achieve a T4 level
of anesthesia. At the start of the procedure, arterial blood pressure
was 130/90 mmHg and heart rate 85 beats/min. Thirty minutes later,
arterial blood pressure decreased to 100/60 mmHg with a heart rate
of 130 beats/min. Treatment with ephedrine 5 mg iv resulted in a
return to baseline values. During delivery, the arterial blood pressure
remained at 110/70 mmHg and a heart rate of 100-130 beats/min
was sustained for the remainder of the procedure. A vigorous male
infant, apgar scores of 9 at both 1 min and 5 min following delivery,
was born, The preeclampsia resolved after 2 days, at which time the
magnesium sulfate was discontinued.

Case 3. A 13-yr-old girl with preeclampsia requested LEA for labor
analgesia at 5 cm dilation. She had no significant past medical history.
On examination, she was 157 cm tall and weighed 85 kg. Arterial
blood pressure was 140/104 mmHg, and she had mild generalized
edema. Clotting studies were normal. No magnesium sulfate was ad-
ministered because reflexes were normal. LEA was performed un-
eventfully at the L3-4 interspace, after receiving 1000 ml lactated
Ringer’s solution, using a combination of bupivacaine 0.5% plus li-
docaine 2% with 1:200,000 epinephrine mixed in equal volumes (to
yield bupivacaine 0.25%, lidocaine 1%, and epinephrine 1:400,000).
A total of 8 ml (20 ug epinephrine) was given incrementally to achieve
a T9 level. The pre-LEA arterial blood pressure was 140/100 mmHg
with a heart rate of 100 beats/min initially, and they did not change
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following the completion of LEA. A reinforcement of 7 ml of bupi-
vacaine 0.25%, lidocaine 1%, epinephrine 1:400,000 (17.5 ug epi-
nephrine) was given 2 h later, again without change in arterial blood
pressure. Three and one-half hours after performmg LEA a male infant,
with apgar scores of 9 at both 1 min and 5 min following delivery, was
born. The preeclampsia resolved 5 hours after delivery.

Case 4. A 26-yr-old woman, 35 weeks gestation, 160 cm, 75.5 kg,
requested LEA for labor. She was admitted to the labor suite 24 h
earlier with severe preeclampsia. Arterial blood pressure was 202/112
mmHg, and she had marked generalized edema with 4-+/4 reflexes
and 4+/4 proteinuria. Magnesium sulfate was started at 2 g/h iv. In
addition, intermittent bolus administration of hydralazine 5 mg iv was
given for hypertension. Labor was augmented with oxytocin. Several
hours after admission, she began to complain of shortness of breath.
Auscultation showed that lung fields were clear, but a chest roentgen-
ogram showed mild congestive heart failure. Clotting studies were
normal. A right internal jugular central venous pressure (CVP) catheter
was inserted; CVP was 20 cmH0. As a result, fluids were restricted,
and the CVP catheter was exchanged for a pulmonary artery (PA)
catheter. An arterial catheter was inserted as well. The PA diastolic
pressure was 7 mmHg with a wedge pressure of 5 mmHg. At the time
LEA was administered, the arterial blood pressure was 160/90 mmHg
with a heart rate of 100 beats/min, pulmonary artery diastolic pressure
(PAD) was 7-10 mmHg, and urine output was 20-40 ml per h. LEA
was done at L.4-5 with great difficulty due to severe presacral edema,
using bupivacaine 0.25%, lidocaine 1%, and epinephrine 1:400,000.
Seven milliliters (17.5 ug epinephrine) were given incrementally to
achieve a T-10 level of anesthesia. No fluids were given iv. Arterial
blood pressure decreased to 120/80 mmHg with LEA. The fetal heart
rate was continuously monitored and was stable. Reinforcement injec-
tions of 8-10 m! bupivacaine 0.25%, lidocaine 1%, and epinephrine
1:400,000 (20-25 g epinephrine) were given about every 1% h. Ar-
terial blood pressure remained in the 140/80-150,/90 mmHg range,
and never rose with any reinforcement. PAD pressures remained in
the 5-10 mmHg range. After about 10 h, tachyphylaxis began to de-
velop and reinforcement doses were required every 45-60 min. Twelve
hours after instituting LEA, the decision was made to perform a ce-
sarean section for failure-to-progress during labor. By that time, 90
ml of the lidocaine-bupivacaine (225 ug epinephrine) combination had
been given. The patient was transferred to the operating room and
placed on the operating table with left uterine displacement and given
O; by face mask at 4 1/min flow. "Fifteen ml 2% lidocaine with 1:
200,000 epinephrine (75 ug epinephrine) was given incrementally to
achieve a T-6 level of anesthesia, which was spotty, and was supple-
mented with 10 ml 3% 2-chloroprocaine. There was no change in
arterial blood pressure after the injection of lidocaine with epinephrine,
and the PAD remained in the 10-15 mmHg range. A female infant,
with apgar scores of 6 1 min after delivery and 9 5 min after delivery,
was delivered 17 min after skin incision. Diazepam and fentanyl were
given for sedation after delivery, and the procedure was completed
uneventfully. The patient’s condition stabilized postoperatively with
the maintenance of magnesium sulfate, and the PA and arterial cath-
eters were removed 24 h later. Magnesium sulfate was maintained for
3 days until the edema decreased and reflexes became normal.

DisCUSSION

It has been suggested that local anesthetic solutions
containing epinephrine be avoided when performing LEA
for preeclamptic patients.'~*} The rationale for this has
been the supposition that these hypertensive patients may
be more sensitive to epinephrine administration than
normal parturients resulting in a worsening of the hy-
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pertension. However, there are no data to support this
hypothesis. On the other hand, studies of the cardiovas-
cular effects of LEA in normal nonpregnant subjects have
shown a greater degree of reduction of systemic vascular
resistance and mean arterial pressure when local anes-
thetic solutions containing epinephrine are used than
when epinephrine is omitted.*® This presumably is due
to the slow absorption of small amounts of epinephrine
from the peridural space, which would have primarily
beta-adrenergic agonistic effects of lowering systemic vas-
cular resistance and mean arterial blood pressure while
increasing heart rate, stroke volume, and cardiac out-
put.*® No data exist to indicate that preeclamptic patients
behave in any different fashion in this regard. Our four
cases suggest that these patients are not likely to experi-
ence a worsening of hypertension when small amounts of
epinephrine are injected epidurally. Also significant is the
absence of hypotension in these patients, who tend to be
dehydrated. This points to the efficacy of adequate iv fluid
preloading in preventing hypotension from regional
blockade under these circumstances. On the other hand,
accidental iv injection of epinephrine may lead to cllmcally
51gn1ﬁcant increases in blood pressure. In addition, iv-
admmlstered epinephrine can cause a dose-related re-
duction in uterine flow without adversely affecting the
normal fetus.® Thus, meticulous technique is mandatory,
and only small incremental doses of epinephrine contain-
ing local anesthetic solutions should be administered.
Patient number two had an increase in heart rate from
85 to 130 beats/min and a decrease in blood pressure
from 130/90 mmHg to 100/60 mmHg with the insti-
tution of LEA. Although the other patients did not man-
ifest these changes, significant increases in heart rate can
occur when epinephrine is given epidurally.*® Patient
number two also received a much larger dose of epi-
nephrine at one time (130 ug) than the other patients.
Theoretically, a certain threshold dose of epinephrine
must be administered epidurally before a significant beta-
adrenergic effect will be seen, especially under conditions
of slow absorption of small amounts of epinephrine.
LEA (without epinephrine) in preeclamptic patients will
result in unchanged or improved placental blood flow,
provided that hypotension is avoided.”® This appears to
be due to a reduction in the high vascular resistance found
in preeclampsia® resulting in improved flow, Previous
work has demonstrated that local anesthetics containing
epinephrine administered epidurally have no significant
effect on placental flow in normal parturlents with pre-
sumably normal systemic vascular resistance.'®!! Hypo-
thetically, under conditions of elevated systemic resis-
tance, such as in preeclampsia, the greater reduction of
systemic resistance produced with epinephrine-containing
solutions may improve uterine flow to an even greater
degree. As neonatal morbidity and mortality are signifi-
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cantly greater in preeclampsia,'? this is an important factor
to consider, although it is pure conjecture at this point.
In conclusion, we have presented four cases in which
preeclamptic patients were given LEA with local anes-
thetic solutions containing epinephrine. In no case was
the hypertension enhanced. Previously, preeclamptic pa-
tients were felt to be at risk of a worsening of an already
elevated blood pressure when given epinephrine in the
epidural space.'~*} However, the amount of epinephrine
absorbed from the peridural space seems to have primarily
a beta-adrenergic agonistic effect and does not worsen
preexisting hypertension in preeclamptic patients.
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Maternal Heart Rate Changes with a Plain Epidural Test Dose

PHILIP D. CARTWRIGHT, M.B., CH.B., F.F.A.R.C.S.,* S. MAIRE MCCARROLL, M.B., B.CH., F.F.A.R.C.S.,*
CHRISTINA ANTZAKA, M.D.*

The argument as to what constitutes an effective test
dose for epidural anesthesia has continued for many years.
Following initial recommendations,'? the use of test doses
fell out of favor because the test doses used did not fulfill
their function or were too time consuming.® Some reports
highlighted the value and limitations of the technique,
and that the overall complication rate was not different
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in centers where test doses were or were not em-

ployed.*®t

The purpose of an epidural test dose is to reveal acci-
dental intrathecal and iv injection using a small dose of
drug. Renewed enthusiasm for the use of test doses fol-
lowed a statement by Moore and Batra® that ““for a single
test dose of a local anesthetic solution to be of value . . .
it must contain 0.015 mg epinephrine and a milligram
dose of the local anesthetic drug which rapidly results in
evidence of spinal anesthesia.” The use of epinephrine as
part of the test dose has subsequently been advocated
extensively.” 10

A test dose containing 15 ug epinephrine will detect
intravascular injection by causing a mean rise in heart

1 Soni V, Peeters C, Covino B: Value and limitations of a test dose
prior to epidural anesthesia. Regional Anesthesia 6:23-25, 1981.
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