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- ived lidocad

A group of 10,440
for spinal anesthesiz. No patient developed a
major central nervous problem, such as arach-
noiditis or cauda equina syndrome. Eight pa-
tients had sy of abd lysis, which
disappeared before they left t.he hospital; 367
patients (3.5 per cent) suffered from positional
headaches; 284 patients complained of backache.
The one death in the series was not related to any
specific characteristic of the drug. There were
30 patients with transient peripheral nerve symp-
toms, and eight patients had symptoms of pe-
ripheral nerve problems which persisted after dis-
charge from the hospital. Two of these had nerve
root involvement due to spinal anesthesia and
two had exacerbation of lumbar disc disease with
symptoms that antedated spinal anesthesia. The
results of this study suggest that lidocaine is as
safe for spinal anesthesia as other accepted drugs.

SEVERAL cHARACTERISTICS of lidocaine (Xylo-
caine®) suggested that it might be valuable
for spinal anesthesia: its potency, brief latent
period,»3 Jack of tissue irritation,>3 and
chemical stability after autoclaving* or pro-
longed storage. The use of lidocaine for spi-
nal anesthesia was first mentioned in 1948 by
Gordh, who simply stated that a 2 per cent
solution produced rapid and satisfactory anal-
gesia for cystoscopy and perineal procedures.
Both higher and lower concentrations subse-
quently were tested clinically, and in 1954
Beme reported his experience with the 5 per
cent solution presently marketed.®

© Chief, Division of Anesthesmlogy, the \them

se//:djy woly papeojumoq

A series of articles describing the clinical apgs
plicability of lidocaine for spinal anesthesia fol
lowed.”-2*  Although acceptance of this drug
as effective and safe has grown steadily during
the past decade, properly conservative medicg]
opinion suggested that only procaine and tetrds
caine have been used long enough to assurg
lack of neurotoxicity.’* The purpose of thi§
study was to conduct a prospective survey q?‘
an extensive series of patients who received
lidocaine for spinal anesthesia. It was anticR
pated that in this way the safety of the dru§
could be established or refuted. 3

o
[
Methods 2

Three hospitals, the Magee-Womens’ HOQ
pital, Pittsburgh, Pennsylvania, vaxdencﬁ
Lying-In Hospital, Providence, Rhode Island}
and The Hospital for the Women of Marylam%
Baltimore, Maryland, participated in the studyy
Lidocaine, tetracaine (Pontocaine®) and dibu@
caine (Nupercaine®) were used. We knew i
advance, however, that lidocaine would b8
used most frequently.

All needles and syringes on the spinal txny&:
were used for this purpose only and were no
part of the general hospital supplies. The®
were cleaned with water and ether, no deterlg
gents or cleaning solutions being used. Th@
spinal anesthetic drugs were in solution in.\
ampules and were autoclaved with the other;
jtems on the tray. When vasopressor dmg;é*_
were used, they were injected into the deltoid

le at the begi of the preparation fo:
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the spinal block. Hands were washed and
gloved, but were not given a surgical scrubs
The back was cleaned with tincture of Zephis
ran®; care was taken to keep this solubox%
away from the spinal tray. If paresthesia oc—

curred, the needle was redirected before mE
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jection of the solution. If a bloody tap oc- TabLe 1. Ages of Patients
curred, the anesthetic was injected only after
the fluid had cleared. Age (Years) No. of Patients
l?ntn pertinent to the immediate anesthetic Less than 15 85
period were recorded at the time. The next 16-20 1,577
day, the patient was seen by a member of the 21-25 3,498 { 9,039
anesthesia department and asked if she (or he) 26-30 2,586 [ (36 per cent)
. 31-35 1,378,
had any problems that might be related to 3640 686
anesthesia, \Whenever a complaint or problem 1145 157
was elicited, the patient was checked daily by 46-50 59
one of the anesthesiologists. Those patients 51-55 g7
with complications that persisted to the tim 36-60 3
! complications at persis o0 the e Other or not indicated 346
of discharge from the hospital were given neu-
rologic examinations and seen by consultants TotaL 10,440

in neurology or physiatry.

In the pattern of the classic survey by
Dripps and Vandam,* each patient was sent
a written inquiry after leaving the hospital.
This included a stamped, addressed card to
encourage and expedite a response. The pa-
tients were asked:

Have you had any problems related to the
anesthesia—Yes or No? If Yes, please
describe.

Would you recommend spinal anesthesia
to a friend—Yes or No? If not, why?

If there was no response to the first follow-
up, a second inquiry was sent. If there was
still no response, the patient was called on the
telephone. A physician talked to all patients
who said they had residual problems. If a
problem obviously was not related to anes-
thesia, this was explained to the patient and
discussed with the referring obstetrician or
surgeon. If anesthesia could have been a fac-
tor, the patient was invited to the hospital for
personal interview and examination.

Results

During the three-vear period from 1964 to
1966, 11,802 spinal anesthesias were given.
Lidocaine was used for 10,440 of these (88
per cent). Tetracaine was used for 1,356
cases, dibucaine for six. The data that follow
all relate to the 10,440 patients for whom lido-
caine was used.

In this series there were 10,287 female and
153 male patients; 9,636 were white, 804 non-

white; 9,039 (86 per cent) were in the age
group 16-35 years (mean 25.2 years) (table 1).

Lidocaine spinal anesthesia was used for
vaginal delivery in 8,997 patients and for ab-
dominal delivery in 709; thus, it was used for
obstetric procedures in 9,706 (93.1 per cent)
of the cases (table 2). The doses of lidocaine
ranged from 40 mg or less to 100 mg. In
8,665 cases (83 per cent), however, the doses
were 41-50 mg. The operative procedures
lasted less than 30 minutes in 4,622 cases and
31 to 60 minutes in 5,082. Thus, the duration
was an hour or less in 9,704 (93 per cent) and
more than one hour in 736 (7 per cent) of the
cases. Anesthesiologists administered 6,612 of
the anesthesias, anesthesia residents 829, ob-
stetricians 1,378, obstetric residents 1,419, in-
terns 168, and for 34 identity was not indi-
cated.

Of all the patients, 8,068 (77 per cent)
were seen while in the hospital (table 3);
5,197 responded to the first written follow-up,

TapLe 2. Types of Operations

Operation No. Patients Per Cent
Vaginal delivery 8,997 86.‘_’} 0
Abdominal delivery 709 6.9f ¥
Perineal 370 3.5
Lower abdominal 67 0.6
Upper abdominal 2 0.0
Not indicated 295 28

ToraL 10,440 100.0
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TanLE 3. Pamext FoLLow-ur Tante 4. Postanesthetic Sequelae
Personal Interview 8,068 (77%) Sequelz No, Patients

Follow-up 9,323 (899%) Central nervous system 0
Written I 5,197 Qcular {double vision) S

Written 1T 2,871 Headache 367 (3.5 per cent)
Telephone 1,255 Backache 281
No post-discharge follow-up 1,117 Death 1
Peripheral nerve symptom 38
ToTaL PATIENTS 10,440 Motor weakness 23
Hypesthesia 12
Paresthesia 3

2,871 to the second, and 1,255 nonrespondents
were contacted by telephone. Thus, 9,323 (89
per cent) of the patients either responded or
were contacted after leaving the hospital.
Twenty-three per cent of the patients, there-
fore, did not have personal interviews, and 11
per cent were not contacted after leaving the
hospital. It was obviously important to deter-
mine whether these were the same patients;
this would have indicated a sizeable segment
of the study with no postanesthetic contact.

Of the 2,372 patients who did not have per-
sonal interviews while in the hospital, 1,709
responded to the first written follow-up, 436 to
the second written follow-up, and 184 were
contacted by telephone. Thus, 10,397 patients
(99.6 per cent of the entire series) were either
interviewed while in the hospital or contacted
after leaving. In addition, the nurses and phy-
sicians were alerted to the survey and were
prompt to report any problems. It is unlikely,
therefore, that any serious neurologic problems
evaded our attention.

No patient in this series had a major central
nervous system problem, such as arachnoiditis
or cauda equina syndrome (table 4). Eight
patients had symptoms of abducens paralysis,
which disappeared before they left the hos-
pital; 367 patients (3.5 per cent) suffered
from positional headaches, which were con-
firmed by anesthesiologists as lumbar puncture
headaches and so recorded; 284 patients com-
plained of backaches.

There was one death in the series, a healthy
95-year-old, unmarried primigravida. Fifty
milligrams of lidocaine were given just before
11:00 p.m. The attendant monitoring the case
was relieved at this time, and during transmis-
sion of pertinent data and transcription to the
chart the patient evidently was unobserved for

TaBLE 5. Persistent Peripheral Neuropathy

Diagnosis

No. Patients

Nerve root involvement
Positional trauma

Compression radiculopathy (disc)

Sacroiliac strain
Trochanteric bursitis

Toran

[ R U £

TaBLE 6, Traumatic Lumbar Punctures

“Iype of Trauma No. Patients
Multiple puncture 656
Bloody tap 302
Paresthesia. right 71
Paresthesia, left 16
fi

Paresthesia, midline

ToraL 1,051 (10.0 per cent)
Tapie 7. Immediate Complications
Complication No. Patients Per Cent

None indieated 9,913 949
Hypotension 308 30
Shivering 178 1.7
Nausea b1 0.3
Respiratory inadequacy 14 0.1

ToraL 10,440 100.0
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a brief interval; cardiac arrest occurred. Cir-
culation was promptly restored by oxygena-
tion and external cardiac massage, but the pa-
tient died two days later. Post-mortem exami-
nation disclosed a myocardial infarction. The
spinal cord and meninges contained no evi-
dence of an inflammatory process, and no gross
intracranial bleeding or petechial hemorrhages
were found in the brain. This death was not
related to any specific characteristic of the
drug.

There were peripheral nerve symptoms in
38 patients; motor weakness in 23; hypesthesia
in 12; paresthesia in threc. These symptoms
did not appear to be associated with traumatic
lumbar puncture and, except in two cases,
they had not been present prior to anesthesia
and delivery. In 30 patients the symptoms dis-
appeared prior to discharge from the hospital,
which was within five days for most obstetric
patients.

Neurologic examinations of the eight pa-
tients who had persistent symptoms of periph-
eral nerve problems were carried out before
and after discharge from the hospital (table 5).
Two of these patients had nerve root involve-
ment, believed due to the spinal anesthesia.
1t is noteworthy that, although both patients
had atraumatic punctures, both had felt pain
upon injection of the drug, suggesting that the
point of the needle had moved into close prox-
imity to a nerve root. Two patients had iso-
Iated peripheral neuropathies due to positional
trauma. One patient had sacroiliac strain and
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one had trochanteric bursitis, both without®
neurologic findings. Two additional pahentsi
had neurologic symptoms from injury at theO
root level. They also had lumbar disc dlsease,m
with symptoms that antedated the spinal ancs-
thesia. Since accentuation of the signs anda
symptoms followed spinal anesthesia, it is be-3
lieved that the local anesthetic drug contnb—'°
uted to the irritation of the nerve roots.

A nerve lesion was identified and located byR
mapping out the distribution of sensory and%
motor nerve deficit. Symptoms relating to aQ
single nerve could result only from a penph—O

eral nerve injury, such as pressure or stretch-Z
ing. More diffuse or multiple neurologic deﬁ-

cits could have resulted from several distincty
peripheral lesions, but it was more likely to befD
caused by injury at the root level in the sub-3

arachnoid space. This was the basis for the—
diagnoses in the two cases with nerve root ing

volvement due to spinal anesthesia and in%
those two with exacerbation of lumbar disc2:
disease. n:

There were 1,051 (10.0 per cent) tmumutxca
lumbar punctures, defined as any except whereg
a simple, one-attempt puncture without par-8
esthesia was accomplished. There were 656%
instances of multiple puncture, 302 bloodvm
taps, and 93 paresthesias, 71, 16, and 6 m\l
the right leg, the left leg, and the midline, re2
spectively (table 6). Several facets of theo
study might explain the lack of neurologic Ie-
sions identified with such a large number ofN
traumatic punctures. First, the criteria were3

se//:

©
S
@
]
. . . TS . . (=]
TasLe 8. Patient Acceptance of Spinal Anesthesia Tasie 9. Complications of Spinal Anesthesia &
in the Dripps and Phillips Series S
Would recommend spinal 8,775 (94 per cent) —
< et el
Would not recommend spinal 318 Dripps Phillis o
Procai i 8,600 1356 T
Reason: f‘m"_"’_m"'mm" @i percent) | (12 pereent) <
Headache 9% Tidocaine 0 (8S per cent) S
Backache 9L Other _ 587 6 iu,'i
Painful lumbar puncture 36 (7 per cent) o
Advice of friend 26 ToTat 9277 802 >
Prcfer to be aslecp 21 Central nervous system o
Peripheral nerve com- Sequelze (arachnoid- Ps
‘p]icaﬁons_ _:E :‘t:l::uda equing syn- N o EX
Noreason given 205 —\)
Peripheral 1 [ W Q
—

Total postanesthetic contacts 9,323 Residual motor weakness 2 2
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Dripps Phillipa g

Neurologic exacerbation 9 (3 disc) 2 (both disc) gJ_
Age (mean) 40.6 years 25.2 years i
S)

Sex: Female 5,214 (56 per cent) 10,287 (99 per cent) 2_
Male 4,063 (44 per cent) 153 (1 per cent) =
ToTAL 9,277 10,440 %

9

Headache 1,524 (16.4 per cent) 367 (3.5 per cent) ;
<

Needle size: g
16 839 (9 per cent) —_— 3
19 154 (2 per cent) — =
20 2,009 (29 per cent)} » 28 8
23 4:955 (33 per cent) 82 per cent 377 (3 per cent) 3
21 630 (7 per cent) 1,170 (11 per cent) )
25 - 3,953 (39 per cent)} o
26 —_ 4:@1 (43 per cent) 82 per cent %
Not indicated — 491 (4 percent) 2

S

)

«Q

<

stringent, and many of the blocks usually
would not have been classified as traumatic.
In addition, most of the lumbar punctures
were given to accomplish terminal anesthesia
for vaginal delivery. There was seldom time
for protracted efforts, and the technique often
had to be abandoned if not quickly accom-
plished. Finally, the majority of the spinal
taps were done with 25- and 26-gauge needles.
It is hard to proceed against resistance with
these fine-caliber needles without bending
them, so injury to disc cartilage or vertebral
periosteum is unlikely.

Among the immediate postanesthetic com-
plications (table 7), hypotension developed in
308 of the patients; according to our definition,
this indicated a drop in systolic pressure of 25
per cent or more below the preanesthetic level.
Shivering, the next most common side effect,
occurred in 178 cases. Twenty-seven patients
became nauseated and 14 had respiratory in-
adequacy necessitating respiratory assistance.

Of the 9,323 patients contacted after leav-
ing the hospital (table 8), 8,775 (94 per cent)
indicated that they would recommend spinal
anesthesia; 548 that they would not. Of those
complaints reasonably related to the spinal an-
esthesia, 96 patients objected to headache, 91
to backache, 36 to painful lumbar puncture,
926 were influenced by the advice of a friend,

21 preferred to be asleep and three had hadg
peripheral nerve complications. No reasonso
were given by 275 patients—they just dldn't-c
want spinal anesthesia again.

Discussion
Evaluation of the safety of a drug can be&
accomplished only by comparing it with otherA
drugs used for the same purpose. In the sur-
vey by Dripps and Vandam,** tetracaine and°°
procaine were used for 8,690 patients (93 pero
cent). In the present study, lidocaine wass
used for 10,440 patients (88 per cent) (tabler\)
9). We thus have data of comparable magm-
tude, gathered according to similar protocols. 2
Comparison of the two series provides a rea-&
sonable basis for assessing the toxicity of lido-S
caine as compared with procaine and tetra-3
caine, though the conclusions obviously are=
not as valid as if the studies had been madec
by the same investigator. U
In neither group was a major central ner-3
vous sequela (arachnoiditis, cauda equina syn-§
drome) demonstrated; this experience mcluded—-
10,052 spinal blocks with procaine and tetra-3
caine and 10,440 with lidocaine—a total ofo
21,079 spinal anesthesias. Sixty-six patients mg
the Dripps series and 30 in the Phillips studv
had transient symptoms of peripheral neurop-
athy. Two patients in each series suffered ™
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root damage resulting in residual motor weak-
ness.

Several differences between the two groups
were demonstrated (table 10). Nine patients
in the Dripps series had exacerbation of neuro-
logic disease following spinal anesthesia, while
this occurred in just two patients in the pres-
ent study; three of these problems were re-
lated to disc compression in the former series,
two in the latter. Possibly the difference in
neurologic exacerbation might be explained on
the basis of age. The mean age in the Dripps
series was 40.6 years (the average age of the
patients suffering neurologic disease with ex-
acerbation was actually 57 years), while that
in the present series was 25.2 years; we might
anticipate a higher incidence of neurologic dis-
case in the older age group surveyed in the
former study. Ninety-nine per cent of our pa-
tients were female, whereas only 56 per cent
of Dripps series were female.

In our survey, 3.5 per cent of the pa-
tients suffered post-lumbar-puncture head-
aches, whereas 16.4 per cent of the Dripps
series had this complication. This is certainly
related to needle size and not a characteristic
of the drug used. Blocks were given to 82
per cent of the patients in our series with 25-
or 26-gauge needles, and in ihke Dripps series
20- and 22-gauge needles was used. This
serves primarily to confirm the dramatic rela-
tionship between needle size and incidence of
spinal headache. It is interesting that, al-
though 367 of our patients had this problem,
only 96 indicated that they would not recom-
mend spinal anesthesia because of the head-
ache.
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