THE SPINAL NEEDLE AS A CARRIER OF FOREIGN MATERIAL

Vicror Branpus, M.p.*

UNDER THE SUGGESTIVE TITLE “Coring: The Unseen Menace,” Charlebois® recently
published an exhaustive study on the mechanics of coring. A core is that particle
of a pliable membrane, such as skin or rubber, which is cut away by a hollow
needle upon its insertion through the membrane. This “needle biopsy” remains
hidden in the lumen of the needle and usuvally passes unrecognized.

Recently, in response to a sudden increase in the incidence of “postspinal”
headache in the hospital with which I had been associated, I examined under the
microscope a number of spinal needles in current use. The results of this investi-
gation are here presented and discussed.

MeTHOD AND FINDINGS

A total of sixty 22-gauge needles with stylet were examined under the micro-
scope at X30 or X60 power. These were divided in three categories of 20 needles
each. In the first category were sterile needles ready for use as found on the
specially arranged spinal trays. In 30 per cent of these, various materials tenta-
tively identified as blood corpuscles or pieces of tissue were noticeable between
the stylet and the inner surface of the needle.

In the second category were the needles used in performing the spinal anaes-
thesia on surgical patients in the operating room. The punctures were performed
without introducer and following an unsuccessful attempt the needle was dis-
carded. All needles with which a successful tap had been performed were clean.

The third category consisted of needles which were introduced for a distance
of one inch in the same patients as above but the stylet was not removed and
anaesthetic solution was not injected. Seventy-five per cent of them carried
foreign material fixed to their tips, identified as pieces of skin or threads of epi-
dermis still covered with Betadine® (Providone-iodine, Purdue Frederick Co.)
used for the preparation of the field.

Analysing these findings we concluded that the needles from the first category
were those which had been discarded following an unsuccessful tap and still
carried foreign material in the same way as the needles from third category did
(Fig. 1). The core was cut away by the heel of the needle, as shown by Charle-
bois,! and filled that portion of the lumen between the maladjusted stylet and
the wall. After removal of the stylet, the routine flushing of an apparently clean
and otherwise patent needle by an unaware technician was not always successful
in dislodging the dried core adhering to the wall. The lack of foreign material
in the needles from the second category was due probably to the fact that the
freshly cut core was washed by the spinal fluid during the test aspiration,
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Frcure 1. Bevel of spinal needle containing a core of skin.

because, quite often, small particles visible with the naked eye were noticed
floating in the previously clear anaesthetic solution.

Discussion

In 1944, Dickson® mentioned that “certain findings [are] not usually recorded
in the official description of the cerebrospinal fluid . . . squamous cells from the
skin surface together with their accompanying staphylococci . . . occasionally
even a little cylindrical fragment of skin punched out by the exploring needle . . .
myelocytes accompanied by nucleated red corpuscles from the bone marrow due
evidently to the over-enthusiastic penetration of one of the vertebral bodies.”

In 1950, Magath and McClellan,® puncturing with hollow needles through
rubber stoppers covering drug vials, “cored out” plugs in a proportion of 60-70
per cent. To prevent plugging they recommended a darning-point needle with
lateral openings.

In 1955, Crawford Little,* performing pneumothorax with 18-gauge hollow
needles which were inspected macroscopically before and after use, found frag-
ments of skin in the end of the needle on withdrawal from the body “in a pro-
portion varying from 25 to 50 per cent with the individual physician.” The area
of the skin was about twice that of the cross-section of the needle. In trochar-
ended or side-opening needles, no particles were found.

In 1958 Gibson and Norris,® in a series of experiments, performed 300 tests
with 18- to 24-gauge hollow needles thrust through the skin. Only fragments
large enough to be identified by the naked eye were accepted as positive results.
Overall frequency of punched-out fragments was 69 per cent. Some needles
removed fragments at each thrust, others only sporadically. The incidence with
needles of different sizes showed no significant variations. Needles with stylet or
with side openings did not remove skin fragments. No significant variations
were noted between new and re-sharpened needles. They were able to produce
dermoid cysts in rats by subcutaneous injection of small fragments of skin.

In 1966, Charlebois,! in the study mentioned above, commenting on the
possibility of septic contamination or dermoid cyst formation due to these “full-
thickness skin grafts” carried by the needle states that in his experiments the



VICTOR BRANDUS: THE SPINAL NEEDLE 199

18-gauge needle with pointed end produced skin cores in 85 per cent of cases,
the 17-gauge Tuchy side-opening needle without stylet 75 per cent, and with
stylet 87 per cent. The size of the cores varied according to the fit of the stylet
and the gauge of the needle.

Relatively numerous cases of intraspinal lumbar epidermoid tumours (choles-
teatomas) are reported in the literature after 1956.%° All cases reported have
in common a history of meningitis, more often of tuberculous origin, treated
five to ten years previously with lumbar taps and intrathecal injections of strepto-
mycin, varying from two to sixty in number. Blockey!'® states, “The extreme
rarity of epidermoid tumours of congenital origin contrasts sharply with these
findings. . . . This contrast suggests the etiological significance of lumbar punc-
ture. . . . There can be little doubt that in our series and in the larger series of
Economos, the epidermoid tumours had been growing from epidermal cells
implanted during lumbar puncture.”

Grave, diffuse, neurological complications attributable to spinal anaesthesia,
such as myelopathies, arachnoiditis, meningo-encephalitis, and septic or aseptic
meningitis, were reviewed by Kennedy et al.'* in 1950. Among the cases reported
by them, case #1 is that of a patient whose skin was prepared with Merthiolate®
(thimerosal, Lilly), to which she was allergic. Postoperatively she developed a
localized allergic cutaneous reaction concomitantly with neurological disorders
which resulted eventually in permanent paraplegia. Whether or not the two
complications were related remains a matter of speculation and concern. How-
ever, after 1950 the grave neurological sequelae are conspicuously absent from
the large surveys,'>'* with the exception of one case of septic meningitis
reported by Sadove.®

Spinal headaches of long duration or accompanied by meningismus'® still
occur in anaesthetic practice. Statistically the incidence of headache, a common
symptom in a variety of neurological disorders when the spinal needle is instru-
mental in its aetiology, bears a direct relationship to the gauge of the needle
employed, the shape of its point, and the use or non-use of an introducer.

In order to avoid the comparison of “incomparable” figures, obtained from
different techniques and given different interpretations, the data of each investi-
gator for a given needle will be compared with his own data while using a
different needle, and the results, expressed percentage-wise, will be evaluated.

Using the figures of Dripps and Vandam'*13 as a standard for the conventional
bevel needle, the incidence of spinal headache is 14, 9, or 6 per cent for the
20-, 22-, and 24-gauge needles respectively. It is also apparent that from 20-gauge
down to 24-gauge, the incidence of headache decreases linearly and parallel with
the gauge of the needle, decreasing by 33 per cent of the higher value between
two alternate numbers.

The use of the pencil-point needle did not spread much in the medical profes-
sion, and the pertinent data is scarce. Hart and Whitacre,'” comparing a 20-gauge
short-bevel with an identical size pencil-point needle, give the incidence of 5
per cent and 2 per cent respectively, or a decrease of 60 per cent. Cappe,!® using
a 19-gauge conventional bevel and a 20-gauge pencil-point, found an incidence
of 22 per cent and 6.6 per cent respectively, or a decrease of 70 per cent.
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An “introducer” may be used “to act as a brace or splint for the needle,” as
Sise'® devised it, or to prevent the spinal needle from making contact with the
skin. To be efficient for the latter purpose, it must have a stylet in order to avoid
being plugged by skin. The comparative data of Greene,?® who used an introducer
with stylet, show an incidence of 10 per cent for a 22-gauge needle without
introducer and 2 per cent and 0.4 per cent for 24- and 26-gauge needles with
introducer, the percentage drop being 80 and 96 per cent respectively, a decrease
significantly greater than would be expected from the figures of Dripps and
Vandam for the conventional needles used without introducer.

SumMARY AND CONCLUSIONS

When used in performing a spinal tap, the conventional 22-gauge spinal needle
produces cores of skin or threads of epidermis in 75 per cent of cases. Most of
the fresh cores are sucked into the syringe during the test aspiration of the spinal
fluid, and some of them may be re-injected into the subarachnoid space with the
potential hazards of septic or chemical contamination.

When the available clinical surveys are analyzed in the light of these facts,
the incidence of postspinal headache appears to be related not only to the
gauge of the needle but also to its capacity for coring, and this possible aetiology
is presented as an alternate hypothesis.

REsuME

Lorsqu’on procéde a une ponction spinale, dans 75 pour cent des cas, l'aiguille
ordinaire de calibre 22 produit des bouchons de peau ou des filaments d’épiderme.
La plupart des bouchons frais sont attirés dans la seringue lorsqu’on aspire du
liquide céphalorachidien, et quelques uns peuvent étre réinjectés dans l'espace
sous-arachnoidien, ce qui risque d’engendrer une contamination septique ou
chimique.

A la lumiére de ces faits, en analysant les études cliniques dont on dispose, il
semble que la céphalée post-rachidienne soit en rapport non seulement avec le

calibre de l'aiguille mais aussi avec son pouvoir de produire un bouchon, et cette
étiologie possible est présentée comme une hypotheése plausible.
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