THE SPREAD OF LIDOCAINE AND I-131 SOLUTION

IN THE EPIDURAL SPACE

Nosuo Nisuimura, M.D., TeTsuo Kitananra, M.D,, Tenvo Kusakasg, M.D.

Oxk of the difficulties associated with the man-
agement of epidural anesthesia is the unpre-
dicted ability of the drug to spread in the
epidural space. There are conflicting ideas
regarding the factors which influence the
spread of the solutions injected into this space.
Our study attempts to determine the influence
of several of these factors including speed of
injection, position of patient and age of pa-
tient, using I-131 as a tracer.

MeTHOD

A mixture of I-131 and 2 per cent lidocaine
was injected into the epidural spaces of 84 pa-
tients before operation. Twenty milliliters of
the solution was injected because we usually
use 20 ml. of 2 per cent lidocaine for single
injection epidural anesthesia. The thoraco-
lembar region, about second to third lumbar
intervertebral space was chosen for insertion
of the needle. The solution was injected
within a period of 20 seconds to two minutes
with the patient in the lateral position. The

spread of the solution was determined by the
use of the Geiger-Mueller counter along the
course of the spinal column as shown in figures
The distribution of the solution could

land 2,

Fic, 1. Position of the patient and the counter.
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be accurately correlated with the level of sen-
sory anesthesia as determined by pin prick.
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the site of the injection on the abscissa, fourg

major patterns of distribution of 1-131 bécomcg.
apparent. They are symmetrical, with a tend-§
ency toward caudad, cephalad, and cephalad3
distribution (fig. 34, B, C and D).

Fic. 2.

Position of the counter and the table.
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In most of the cases the distribution was®
cephalad or symmetrical (table 1). There«:
was no remarkable difference between slow 2
and rapid injection of the solution (table 2). 5‘

If the patient data were divided into twoO
age groups, less than 49 years of age and moreo
than 50 ycars of age, we noticed a greatcro
tendency of the solution to spread cephalad ing
the older group (table 3). Typical cases are;
represented in figures 3A, B, Cand D. In ﬁg-
ure 3C the normal tendency of distribution is m
shown, that is cephalad tendency. As is shown & g

. in figures 3A, B, C and D the concentration of 2

the solution in the epidural space diminishcd""
rapidly as the counter moved away from the®
site of injection. The correlation between N
analgesia and the concentration of the solution S N
is apparent from figures 3A, B, C and D.
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Fic. 3. Pattern of spread of lidocaine and I-131 solution in the epidural space,

Effect of Position of the Paticnt, In 40
cases the solution was injected with the patient
in the lateral position, in 5 cases with the pa-
tient in the Trendelenburg position, in 17 cases
with the patient in Fowler’s position and in 5
cases with the patient sitting. The distribu-
tion of the patterns of spread of the solution
is shown in table 1. In the Trendelenburg
position the solution tended to spread sym-
metrically or cephalad but the tendency for it
to move cephalad was not as remarkable as
might have been expected. In Fowler's posi-
tion the solution spread more symmetrically
than in the lateral position, and there was a
tendency to shift the distribution caudad. In
the sitting position the solution spread rather
cephalad and there was no tendency to caudad
distribution as might have been expected.
Upon change of position of the patient (sit-
ting to lateral in 3 cases, Fowler's to Trendel-
enburg’s in 3 cases, and lateral to Trendelen-
burg’s in 1 case) there was no change of dis-
tribution of spread.
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We believe this to be a reliable method &
determine the spread of solutions in the cpp
dural space. The epidural space is closed
the spread of solutions must be limited by ifs
confines. If a solution is injected into ti
lumbothoracic region the spread is ]imit%
caudad and has a tendency to spread rath®
casily cephalad. Usually the highest conces
tration of the solution is at the site of the
injection and the concentration in the mof
remote areas is less. The area of analges®
of the skin follows the distribution of e
solution. The cephalad distribution of the %
lution in the patient over 50 years of age®
interesting. We belicve this is due to the fa2
that in this age group the escape routes &
the solution are limited and the solution spreag
more easily cephalad. Solutions do not mof%
readily in the epidural space because the efb
dural space contains much fatty tissue. i
is also the reason that change of the position
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after injection of the solution has so little ef-
fect on redistribution of the local anesthetic.
The solution in the epidural space is absorbed
rapidly and disappears rapidly from the epi-
dural space.

The cephalad spread of the solution in the
sitting position suggests the importance of the
hydrostatic effect of the spinal fluid on the
spread of the solution in the epidural space.
In the sitting position the pressure of the spinal
fluid occludes the epidural space in the lumbo-
sacral area and the solution spreads cephalad.

TABLE 1

PatTERN oF SprEAD oF Livocaise axp I-131
SoLvuriox 1N THE ErbunaL Space
1¥ ReraTiON TO PostTiox

oF PATIENTS
Position of Patients
{':m ol Epeead Number of cases
19y.)
fat: | Trende- | Fowter [ it | Total
Symmetrical
distribution
(6. 3A) G 3 9 0 18
Tendency toward
caudad
(fig. 38) 9| o 2o mn
Tendency toward
eephalad
(. 3C) a4 0 [ 5 | 35
halad
Distribution
(fie. 3D) 12| ojo]s
Total 40 5 17 5 | 67
SUMMARY

The spread of 2 per cent lidocaine and I-131
in the epidural space has been investigated in
84 patients prior to operation. Spread of the
solution has been determined by the use of
the Geiger-Mueller counter. In the average
patient 20 ml. of this solution resulted in a
spread 10 cm. caudad and 15-20 cm. cephalad.
The peak of concentration was always at the
site of injection. Speed of injection did not
affect the spread of solution. Four pattemns
were apparent and have been presented and
discussed, Alteration of position of the patient
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FABLE 2

PATTERN OF SPREAD oF LinocAINE anp I-131
SorurioN 1N RELATION TO SPEED
or IxsecTioN -

o

Q

2

3

o

Qo

Q

[0]

Q

Speed of Injoction g

I'attern of Bpread 2—
(patients lr— thaa Number of Cases =

49 y. of age) 2

] o

2 oue L) ra §

Symmetrical distri- 2
bution (fig. 3A) 1 0 5 6 2
‘Tendency toward S
caudnd (fig. 3B) 2 1 3 9 2
Tendency toward ) 3
cephalad (fig. 3C) 2 10 12 24 3
Cephalad Distribu- ::‘:\’
tion (fig. 3D) 0 1 0 12
Total 5 | 15] 20 |90 3

g
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during or following injection did not signifi-o

cantly affect the results. In patients of overg

50 years of age the solution spread more?
cephalad than in young adults. <
hS]
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ANESTHESIA FOR PYLOROMYOT-
OMY Although local anesthesia may be indi-
cated in the rare case of pyloric stenosis occur-
ring in a premature infant, general anesthesia is
usually preferred. Prior to surgery, a naso-gas-
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pine in doses of 1/600 to 1/1,000 of 2 grain
is preferred. Precautions must be taken to
prevent lowering of the infant's body tempera-
ture, especially in air-conditioned operating
rooms. During operation, the room should be
warmed to at least 75 F., and the infant trans-
ported through corridors in a warm incubator.
Anesthesia is induced with cyclopropane and
oxygen, using an infant circle machine. Some
assistance to respiration is given to overcome
equipment resistance, but ~hyperventilation
must be avoided since it would exaggerate any
residual alkalosis and might lead to tetany.
An endotracheal tube is used frequently to
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assure a clear airway and assist in the remnvnfg
of secretions. (Gordon, H., and others: Hy _/pcrN
trophic Pyloric Stenosis, West. . Surg. 67: 13%
(May-~June) 1959.)
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PSYCHIATRIC EVALUATION Psychiq
atric evaluation can indicate not only thoses
cases in which operation may be contraindizs
cated from the psychiatric viewpoint, but alss3
those cases in which operation will be benez
ficial. By and large, psychiatric patients wlllS
not have a difficult postoperative course beS
cause of emotional decompensation. Pnhcnts%
with djagnoses of schizophrenia and depres,
sion, for example, seem to meet the stress ofa
surgical procedures with good ego strr:ngdlta
and the general tendency to avoid operationg
when there has been a history of psychmtnc”’
decompensnhon is not warranted. (Litin, ES
M.: r ice Psychiatric C 01t ]01
A M. A 170: 1389 (July 18) 1959.)
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