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The Position of Plastic Tubing in Continuous-block Techniques:
An X-ray Study of 552 Patients

L. DoxaLp BrbeneavcH, M.D., DaxiEL C. Moozg, M.D.,
Prvius Bacor, M.D., PrrLLip O. BRIDENBAUGH, M.D.

To administer continuous epidural or spinal
blocks, many physicians thread plastic tubing
through a directional-point needle (Tuohy).
The directional point has been thought to per-
mit the tip of the tubing to be threaded to 2
predetermined level cephalad or caudad in the
subarachnoid or epidural space. Other physi-
cians use a needle with a conventional bevel
and rely on the angle of insertion of the needle
to facilitate advance of the tubing cephalad.
In continuous caudal block, a conventional
bevel needle is employed most often, and it
has been postulated that plastic tubing will
go cephalad when it is passed through this
type of needle.r-®

Whether the tubing actually can be threaded
cephalad or caudad in epidural and spinal
block, or cephalad in caudal block, is open to
question.®2® A study using radiopaque tubing
in at least 150 patients for each block tech-
nique was started in March, 1964, in an at-
tempt to resolve the controversy.

METHOD

Adult patients only were used for the study.
No consideration was given to weight, height,
or abnormalities of the spine. At the comple-
tion of the surgical procedure, roentgenograms
were taken to ascertain the position of the tub-
ing. When the tip of the tubing could not be
identified positively, the anesthetist injected
sufficient radiopaque solution (pantopaque)
to 11 the tubing, i.e., 0.3 mg. The volume of
the local anesthetic solution and the derma-
tome level of the anesthesia were correlated
with the position of the tip of the tubing as
determined by the postoperative X-rays. The
distance the plastic tubing was inserted and
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the type of needle used varied with the tech-
nique.

Continuous caudal block: The radiopaque
plastic tubing was marked 7% inches from the
end to be inserted. A 3%-inch, 18-gauge,
thin-walled spinal needle with a conventional
beveled point was placed in the caudal canal
via the sacral hiatus, and the plastic tubing
with a stylet was inserted through it to the
mark on the tubing, to four inches beyond the
tip of the needle in the caudal canal.

Continuous lumbar epidural block: A 3%-
inch, 18-gauge, thin-walled spinal needle with
a directional point was inserted into the epi-
dural space at the second, third, or fourth
lumbar interspace, using the loss-of-resistance
technique, with the opening in the point di-
rected cephalad. The radiopaque plastic tub-
ing with a stylet in place was inserted through
the needle. In the first 25 patients (group 4),
the tubing was marked 7% inches frem the
end to be inserted into the epidural space, i.e.,
it was inserted into the epidural space four
inches.

In the next 167 patients (group B), the tub-
ing was marked at 5% inches, i.e., it was
threaded into the epidural space two inches
beyond the tip of the needle. In 155 of these
patients, the 3%-inch, 18-gauge, thin-walled
needle with directional point was used, and in
11 patients (group C), the paraspinous ap-
proach was employed, using 2 3%-inch, 18-
gauge, thin-walled needle with a conventional
bevel.

Continuous spinal blocks: In 25 patients
(group I), the tubing was marked 7% inches
from the tip to be inserted into the subarach-
noid space, and in 186 patients (group II),
5% inches from the tip. Thus, it was inserted
four inches and two inches, respectively, into
the subarachnoid space. An 18-gauge, 3%-
iizch, thin-walled spinal needle with.a direc-
tional point was used in all patients.,
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Positions of Plastic Tubing Determined by X-ray Examination
N:) ‘;!'nuth?in.
No. of Patienta Straight SingloLoop | Celedatn | SRR,
vertently posi-
tioned caudad)
Caudal block 150 134 (98%) 7(5%) 9 ( 6%)
Lumbar epidural block
Group A 25 0 0 21 1
Group B 162 22 (14%) 37 (24%) 96 (62%,) 7
Group C 11 [ 4 0 1
Spinal block .
Group I 23 14 (36%) 8 31%) 3 (13%) 1
Group IT 184 128 (695%) 35 (19%) 21 (12€;) 2

RESULTS

Results are listed in table 1. The patients
were tabulated according to whether the tub-
ing threaded straight cephalad to the pre-
dicted level (Bg. 1); threaded cephalad to ap-
proximately the anticipated level, but with a
terminal loop in the tubing and caudad direc-

Fic. 1. Continuous spinal tubing going straight

cephalad four inches.

tion (Bg. 2); coiled at the site of insertion
(Rg. 3); or threaded out through an inter-
vertebral foramen or caudad resulting in in-
adequate anesthesia (fig. 4).

DiscussioN

The position of the tip of the plastic tub-
ing with any continuous anesthetic technique

F16. 2. X-ray showing the plastic tubing with a
singgf Toop so the tip points caudad in the caudal
can:
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in any given patient cannot be predicted defi-
nitely. In this series approximately 94 per cent
of the continuous caudal tubes and 70 per
cent of the continuous spinal tubes threaded
to the anticipated levels. Consequently, the
local anesthetic dose could be decreased with
relative certainty when using these techniques.

In the patients who received continuous
lumbar epidural ancsthesia, only about 12 per
cent of the tubes threaded to the hoped-for
levels. The high incidence of coiled tubes
demonstrated the necessity for administering
approximately the same dose of local anes-
thetic drug as that used for single-dose lumbar
epidural block. It also showed the futility of
attempting to thread 2 plastic tube more than
two inches within the epidural space. Even
though radiopaque plastic tubing was used, in
most patients a solution with a density greater
than the vertebral column had to be injected
into the tubing so that the tip could be lo-
cated accurately, because the densitics of the
radiopaque tubing and the vertebral column
are approximately the same. If the position of
the tubing must be known definitely, roent-
genograms are mandatory.

[ S e

Fic. 3. Continuous epidural tubing coiled within
one intervertebral space of insertion point.
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Fic. 4. Continuous spinal tubing inadvertently
readed caudad.
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