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Thus in 100 wounds subjected to immediate excision, 30 contained
end-sporing bacteria, while in 100 non-excised wounds, 60 con-
tained these anmrobes, 30 against 60 per cent. The tetanus
bacillus has been especially sought for in wounds of men showing
no clinical signs of tetanus ; in 30 excised wounds virulent tetanus
bacilli were demonstrated but once (3'3 per cent.), while in
70 non-excised wounds they were found 18 times (25°8 per cent.).
Cases of tetanus are reported with incubation periods of many
months, and exemplify latent tetanus infection,

Symbiosis between wrobic and anwmrobic bacteria is apparently of
great importance in the initial stages of tetanus, gas-gangrene and
other wound diseases, the growth of srobic bacteria in damaged
tissue promoting the development of anmrobic organisms. Se-
questra removed from wound areas three or four years after wound-
ing have been found to contain end-sporing ansrobic bacteria ; the
majority of these sequestra show unaltered bony structure and
were evidently detached at the time of the original injury. They
are commonest in wound tissue which has been the seat of pro-
longed sepsis. Histological examination of these sequestra points
to their origin from compact bone. The Haversian canals are
frequently blocked with a coagnlum containing entangled bacteria.
Cultivations from the sinus leading to these sequestra often give
srobic cocci only, although the sequestrum and the granulation
tissue removed from its bed give abundant anmrobic growth.
Metal fragments and bullets removed from completely healed
wounds are by no means always sterile but in many instances give
anzrobic growths,

The surgical prevention of tetanus, therefore, consists of the free
removal of all damaged tissues before the organisms carried into
the wound have developed to a dangerouns degree. This will
probably be within the first twelve hours of wounding. In
excising the wound area care should be taken that no incision is
carried from infected wound tissue into surrounding healthy
tissne, and instruments used to manipulate wound surfaces super-
ficial and deep, should not be used on the surrounding healthy
tissue ; clean cutting with a knife is better than scissors as less
likely to leave bruised tissue behind. All metal fragments and
other foreign bodies should be removed and careful search made
for detached bone fragments, including those driven into the sur-
rounding soft parts. The removal of large fragments must always
be at the discretion of the surgeon, but it may be pointed out that
the life of a fragment will partially depend upon the length of the
period the fragment has been subjected to suppuration.

Instances are on record of local tetanus whlﬂfl has persisted until
a sequestrum was removed or exfoliated. In local tetanus the
removal of sequestra or foreign bodies in the vicinity of the wound
disclosed by radiograms should be performed as routine treatment
but only after a prophylactic injection of antitetanic serum. When
removing the foreign gﬂd}' the fibrous capsule enclosing it should
also be dissected away.
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No. of No. of Cases : . Mortali
Injections. | of Tetanus. Recovered. Died. per n&n?
1 [ 201 . 157 44 , 219
2 : 166 133 33 198
8. 65 53 12 185
4 i 43 : 39 4 93
H |r 15 ; 14 1 66
6 l 2 ; 2 —_ , o

The Tetanus Committee is of opinion that until our knowledge
of the Immunising process in tetanus is more advanced these
multiple injections should be continued.

ITL—DOSAGE IN PROPHYLACTIC OR PREVENTIVE
TREATMENT OF TETANUS.

It may be definitely stated that the danger of anaphylactie
ghock is negligible when prophylactic doses of 500 U.S.A. units
contained in 3 eccm, or less of horse serum are given sub-
cutaneously. This holds good however long the interval between
the injections may be. %here may be sometimes a serum rash.
The primary injection, given at the front, has hitherto been
500 units, as recommended by the Tetanus Committee, and has
proved as a rule an adequate prophylactic dose.*

The primary injection is given as a rule at the Dressing Station
of a Field Ambulance, as soon as the wounded soldier is removed
from the firing line. The second and following injections will
most frequently be given at Home Hospitals, and sometimes
injections will have to be given at Auxiliary Hospitals. The
ordinary phial usually contains 1,500 units of tetanus antitoxin.
Phials containing a single dose of 500 units are also now available,
There is no necessity to sterilise the syringe after each injection,
as the sernm is aseptie, and, moreover, contains an antiseptie ; it
will be sufficient if a freshly sterilised needle be used for each case.

It is most important that every care should be taken to ensure
that the skin, needle, and syringe are thoroughly sterile. Neglect
of this precaution is very apt to lead to abscess formation.

These prophylactic injections may be given intramuscularly, and
in the opinion of some, when given by this route there is less
likelihood of abscess formation than when given subeutaneously.

If abscesses oceur, which cannot be traced to faulty technique,
the batch of serum should be withdrawn and samples in the form
of unopened phials sent for bacieriological examination to the
Officer in charge Vaccine Department, Royal Army Medical
College, Grosvenor Road London, S.W. 1.,

* In November, 1918, the dose was raised by the medical authorities in
France to 1,500 units, in the hope that an even higher degree of immunity
may be conferred. The second, third and fourth injections remain at 500
units.
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I[II.-PRECAUTIONS TO BE TAKER BEFORE
OPERATING ON WOUNDS.

It has repeatedly been observed that an attack of tetanus has
followed operative interference with wounds, even when these have
been long healed. In 1,000 cases of tetanus which have occurred in
this country during the war, 72 or (7'2 per cent.) have appeared after
operations. The explanation lies in the fact already mentioned
that virulent tetanus bacilli, and also the bacilli of gas-gangrene,
may persist in wounds for long periods. In one case tetanus g&ﬂilﬁ
were found as .late as 882 days after the reception of the injury.
Histologically these organisms are found encapsulated in fibrous
tissue and thus protected from the action of the b@d{ fluids, but
their vitality is unimpaired and they are quite capable of giving
rise to tetanus if disturbed by subsequent surgical operations.

For these reasons it should be an invariable rule to give
a precautionary dose of antitetanic sernm (500 units) at the
time of any operative measures at the site of a wound.

IV.—DIAGNOSIS.

The classical symptoms of tetanus, as described in the majority
of the text-books, refer to a phase of the disease in which treat-
ment has lost much of its power and value. With many medical
men, tetanus is not tetanus until the symptoms of risus sardonicus
and lockjaw are present.

In those who have been partially protected by a prophylactic
injection of antitoxin, frismus and general symptoms may not oceur
at all, or not until late in the disease, poasibliy not until months
have elapsed. This is known as delayed tetanus. In such eases the
manifestations of tetanus may be counfined to local spastic rigidity
of the wounded limb, which may persist for weeks or months and
then disappear ; or may develop into generalised tetanus. This so-
called localised tetanus is a distinet and not infrequent type of the
disease and should be carefully watched for,

According to some clinicians there may be a local spasm of the
museles in the neighbourhood of a wound or scar not due to tetanus
toxin. In such cases the greatest care should be taken before the
diagnosis of localised tetanus is excluded, as a case of localised
tetanus may become generalised even after the wound is healed.

There is also sometimes a difficulty in diagnosing between cases
of localised tetanus, and cases which are purely functional. An
intrathecal injection often clears up the diagnosis rapidly by sug-
gesting to the patient the urgency of a rapid recovery. '

The early diagnosis of tetanus is of the greatest importance. All
clinical and experimental evidence tends to show that the earlier
serum treatment is begun the greater the chance of success.

Tetanus toxin reaches the motor nerve cells of the central nervous
svstem by travelling up the nerves ; it is not directly conveyed to
these cells by the blood. In a large number of cases the toxin
appears to reach the spinal cord primarily by the nerves, which are
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in connection with the seat of the injury, and, therefore, the motor
nerve cells governing the muscles around the wound will be the
earliest affected, such affection showing iteelf in the form of
spasticity and inereased reflex excitability of these musecles. The
patient may complain of jerking or jumping, or stiffness in the
affected limb, oecurring especialﬁ' at night. In some cases these
symptoms may precede the other symptoms of tetanus by many
hours or days. It is therefore desirable that the muscles in the
vicinity of the wound should be examined whenever dressings are
removed, and the occurrence of rigidity or twitchings, or of local
increased reflex response to gentle tapping or pressure, should be
immediately reported to the surgeon in charge,

All nursing sisters engaged in dressing wounds should be
warned to give the alarm if the muscles round the wound
are found to be harder or more rigid than the muscles of
the uninjured limb or side.

Tetanus toxin is also absorbed from the wound into the blood
stream and reaches the central nervous system by way of motor
nerves other than those in direct anatomical continuity with the
wound, and hence early symptoms may sometimes be observed in
muscles supplied by any motor segment of the cord or brain,

The muscles supplied by the tifth nerve are those most commonly
affected, as is shown by the occurrence of trismus as an early
symptom.

Restriction of the lateral movement of the mandible should alse
be looked for.

Before concluding that trismus is due to tetanus, care should be
exercised to exclude obvicus local causesof the condition, such as
alveolar abscess, especially in relation with the lower wisdom teeth.

In a wounded man this symptom should be taken asa decisive
indication of tetanus in the absence of any other obvious source of
reflex spasm. Other cranial nerve symptoms may be facial spasm
or paralysis, or paralysis or spasm of the eye muscles with
consequent strabismus.

Spasm of the pharyngeal muscles may also oceur, which is often
complained of by the patient as sore throat, and occasionally causes
reflex vawning. The tongue muscles may be affected, causing
deviation of the tongue when protruded. Tetaniec spasm of the
neck muscles may be complained of as stiff neck. Spasm of the
thoracic and abdominal muscles is an occasional early symptom,
often giving rise to complaints of stitch in the side or to difficulty
in micturition.

Often before the onset of any definite symptom of tetanus there
is a general increase of muscular tone, and the deep reflexes are
exaggerated ; knee and ankle clonus may be produced in the absence
of any signs pointing to the involvement of the pyramidal tract,
such as an extensor plantar response or loss of the abdominal reflexes.

The general increase of tone is manifested in the facial muscles
by the drawn expreseion of the patient, and the increased reflex
excitability ﬂften]i‘eadﬂ to psychical irritability and insomnia.
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the muscles round the wound, and these signs can be seen or felt
for days or even weeks before the occurrence of trismus. In a case
on record, these local symptoms had been present for three weeks
before the trismus showed itself and before tetanus was suspected.
One medical officer is reported to have said that symptoms of
tetanus were present in a case, but were not sufficiently severe to
justify the use of antitoxin, According to present ideas it should
no longer be permissible to wait for the occurrence of lockjaw
before deciding that the case is tetanus; 5,000 units of antitoxic
serum are of more avail at the very beginning, when the disease is
still localised, than 50,000 when the symptoms have become general.
The moment, then, that any local manifestations of tetanus is
observed it is recommended to proceed at once to vigorous specific
treatment.

The treatment of tetanus may be divided into specific and
symptomatic.

1. SpeciFic.—Specific treatment consists in the %iviug of tetanus
antitoxin, which has the power of neutralising the tetanus toxin
with which it comes in contact. The problem in treatment is to
bring about this contact in the fullest and speediest manner, There
are four metheds which are commonly employed ;—

() Subcutaneows,—In this methaf the serum is injected beneath
the skin, from whence it is slowly absorbed into the circulation ; it
has been determined that seme 48 hours elapse before the maximum
concentration in the blood is reached. This slowness of absorption
is an advantage when it is desired that the action of the serum
should be prolonged, as in prophylactic administration. But it isa
grave disadvantage when quickness of action is all-important, as in
acute tetanus ; in such a ease little can be expected from this method
at the beginning of treatment, although it is useful later in order to
kea]]; up the antitoxic action.

(b) Eatrammfrufm-.—ﬂare the serum is injected into the muscles,
from which it is absorbed into the cireulation more rapidly than
from the snbcutaneous tissues., [t is therefore, as regards speed,
better than the subcutaneous method ; nevertheless, it must be
Eememhered that full absorption, even here, takes 12 or more

ours.

(e) Intravenous—Here the serum is injected directly into the
blood stream and immediately diffused throughout the body in such
a way as to neutralise all circulating toxin. This is the most rapid
voute by which the nentralisation of circulating toxin can be
accomplished. The objection to this method is that large doses of
serum introduced into the circulation, especially in persons who
have previously had an injection, is apt to bring about anaphylactic
shock, which may prove fatal. Intravenous injection is therefore
not re-ﬂummendei except in cases where the intrathecal method is
for any reason, impossible,

It.may be added that the danger of anaphylactic shock may be
diminished to a considerable extent by appropriate measures (see
“ Memorandum on the Use of Curative Sera ).
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Serum should not be given by the intravenous route unless the
patient is anmsthetised, preferably with chloroform. During the
progress of the injection the respiration should be carefully
watched. Evidence of shock is provided by the fact that the
breathing may become shallow and irregular. In more serious
cases the respiratory movements entirely cease. The pulse may be
increased in rate but may retain a good volume, even in cases where
prolonged artificial respiration is necessary. Signs of shock usually
make their appearance a few minutes after the serum has commen
to enter the vein, They may, however, be delayed until the time
when anssthesia is beginning topass off. It is for this reason
advantageous to continue the administration of the ansesthetic for
15 minutes after the completion of the injection.

(d) Intrathecal.—Here the serum is introduced by lumbar puncture
into the sub-arachnoid space of the spinal canal. It soon begins
to escape into the blood stream, so that the neutralisation of ciren-
lating toxin is quickly affected.

The Committee is of opinion that in acute general tetanus,
the best method of treatment lies in the earliest possible
administration of a large dose of antitoxic serum by the
intrathecal route, repeated on the following day, com
with, and followed on succeeding days by, subcutaneous and
intramuscular injections.

The introduction of the serum into the subarachneid space always
produces turbidity of the cerebro-spinal fluid. due to polymorphe-
nuclear leuzocytosis; this reaction is sometimes associated with
transient symptoms of meningeal irritation, which need cause no
alarm. With strict precautions the risk of septic infection is
negligible.

(e) Other routes,—1n some few cases the serum has been
administered by the mouth, by the rectuwm, or as a local application
to the wound itself. In one case 2,900,000 units were given hy the
rectum. As far as it is known these methods of giving antitoxin
are quite useless and wasteful,

In the chronic forms of tetanus, particularly the form of localised
tetanus limited to one limb, without trismus or other signs of
generalisation, there appears to be no need to resort to intrathecal
injection. A course of sernm treatment by the subeutaneous or
intramuscular method will, in mo-t cases, do all that is required.

VII.—DOSAGE IN THE THERAPEUTIC OR CURATIVE
TREATMENT OF TETANUS,

Experience has shown that in the treatment of acute general
tetanus the best results are obtained from very large doses of serum ;
the more acute the case the larger should be the doses of sernm
employed. The objeet is to saturate the bodv with antitoxin as
quickly as possible and to maintain the saturation. For this

}mrpoae from 50,000 to 100,000 units may be given during the first
ew days of treatment,
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Tetanus antitoxin is issued to military hospitals in two strengths.
The weaker is put up in phials containing either 500 or 1,500 units,
the more concentrated in phials containing 8,000 units. Every
general hospital should have in stock a supply of the high potency
serum in order that there may be no delay should a case of acute
tetanus occur in the district. is high potenecy serum should always
be em]itlﬂyed for intrathecal injections because this route differs from
the others in the fact that the amount of fluid which can be intro-
duced is limited. This high potency serum should be reserved for
intrathecal injeetions alone,

The amount of cerebro-spinal fluid which ean be withdrawn on
lumbar puncture will not, as a rule, be more than 20 c.em. It is
usually held to be undesirable to run in more serum than will
replace the cerebro-spinal fluid drawn off, and in cases when little
or no fluid can be withdrawn it iz not wise to inject more than
20 c.em. of serum, and this very #lowly. The 16,000 units contained
in two phials of the high potency serum is an adequate single dose
for intrathecal injection. It may be supplemented by intramuscular
or subcutaneous injection.

When the disease shows distinet signs of abating the dose may
be decreased, the interval between the doses lengthened and the
serum given only subeutaneously.

The following outline of treatment imay be suggested as an
example of serum treatment in early acute tetanus :(—

Sub- I 1ntra-

|
Day. ! entaneous., | muscular. ‘ Intrathecal.
I
|

1st day .. : | 8,000 16,000
2nd day ... ... — ! 8,000 16,000
3rd day ... — ; 4,000 —
dth day ... .. = 4,000 adl
ﬁtlh d&-_v e W EJ.]U{J I = =
7th day ... 2,000 ' —
9th day ... 2,000 — —

|

In local tetanus, without implication of the higher centres, doses
of 3.000 to 6,000 units may be given every second or third day by
the intramuscular or snbeutaneous routes. But if in such cases
the disease shows signs of extending to the higher centres, it is
recommended to give at least one full dose by the intrathecal
route.

SYMPTOMATIC,—Symptomatic treatment consists in the exhibition
of sedative drugs. Morphia may be given in }-grain doses and
administered every four hours-—some prefer full doses of chloral
hydrate ; potaseinom bromide, chloretone, or paraldehyde may also
be given by the mouth or rectum,
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treatment in England. Forty-nine cases of shock have been noti-
fied (3°5 per cent.). There were 12 deaths (0'8 per cent.). Fifteen
cases were reported as severe, 6 as moderate, and 16 as mild.

Of the 49 cases of shock, 17 were caused by intrathecal injections,
14 by intravenous, 9 by intramuscular, and 2 by subcutaneous,
In 7 it is doubtful which injection caused the shock. Of the
whole number of cases of tetanus, 757 received intrathecal, 232
intravenous, 736 intramuscular, and 819 subcutaneous injections.
It follows then that 2 per cent. of the cases of shock followed the
intrathecal injection, 6 per cent. after intravenous, 1'2 per cent.
after intramuscular, and 0°2 per cent. after subcutaneous injections.
It isevident from these figures that the most dangerous route for the
therapeutic injection of antitetanic serum is the intravenous, and
that the Tetanus Committee were justified in not recommending it.

In the descriptions of shock the following symptoms are promi-
nent. The skin and mueous membranes are pale, There may be
profuse sweating. The eyelids often become wdematous and sub-
cutaneous cedema may be observed in other parts of the body. In
some cases an urticarial rash appears which may subside in a few
minutes, or may persist for hours or days. The respirations
become shallow or irregular or cease altogether. The marked
feature of anaphylactic shock is an extreme fall in the blood
pressure, the pulse becomes imperceptible and the body cyanosed.

IX. SURGICAL TREATMENT OF THE WOUND AFTER
TETANUS HAS APPEARED.

There was formerly a general impression that it is of advantage
to amputate the limb, or excise the wound, as a means of arrvesting
acute general tetanus.  Animal experiments, however, suggest that
operative treatment is of no avail as a curative measure,

The experience gained during the war suggests that amputation
is of little service 1n acute tetanus and may actuallv hasten a fatal
issue ; where, however, in subacute or chronie cases the wound is
foul, operative measures are often of advantage and especially the
removal of foreign bodies or sequestra. Thisasﬁ?nuld never be done
without the previous administration of antitoxin.

X._TYPES OF TETANUS BACILLIL

Investigation undertaken on behalf of the Tetanus Committee
has shown that there are at least four varieties of the tetanus
bacilii. These varieties or “types” have been differentiated from
one another by serological tests.

Of 100 strains obtained from cases of the disease, 41 qualified as
Type 1 bacilli, 22 as Type 11, 33 as Type 111, and 4 as Type IV.

The majority of the men from whose wounds these bacilli were
obtained had received auntitetanic serum prophylactically. The
death rates from the infections due to the various types were as
follows:—Type I, 10 per cent.; Type 1L, 28 per cent.; Type 111,
35 per cent.
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The result of the experiment showed that the addition of
B. welchit antitoxin to the tetanus autitoxin bhad no effect in
reducing the number of cases of gas-gangrene. This was probably
due to the fact that the antitoxin prepared from the toxin of
B. welchii was not powerful enough. There was no evidence that
the addition had any effect, good or bad, on the tetanus antitoxin.

At a War Office conference, held on November 1, 1918, it was
decided to add the antitoxins of Vibrion Segiﬁgue and B. ;edematiens,
as well as the antitoxin of B. welchii to the tetanus antitoxin, and
to replace the simple tetanus antitoxin by this new serum for
general use in France. As it would be impossible, at least at first,
to get a sufficiently large number of units of these diffarent
antitoxins into the 3 c.em. of antitetanic serum hitherto in use, it
was decided to increase the primary dose, if necessary, to 20 c.cm, of
serum. The Tetanus Committee viewed with grave concern the
contemplated increase in the quantity of serum necessitated by the
use of a low potency gas-gangrene serum, and regarded with
misgiving the possibility of general dissatisfaction arising towards
tetanus prophvlaxis should serum rashes frequently result from
routine prophylactic injections of the quadruple serum.,

XII.—SUPPLY OF ANTITETANIC SERUM OR
ANTITOXIN.

The country generally has been divided into areas of about
10 miles radius, in each of which areas a central hospital acts as a
distributing centre for serum so that it can issue to any of the
hospitals in its area, without any delay, a sufficient supply of serum
to begin the treatment of a case of tetanus.

The distributing centre indents on the general hospital of its
Command for adequate supplies of serum for prophylactic and
curative purposes. Serum should be stored in as cool a place as

ible. :

Pm’l?he quantity, not the gquality, of antitoxin present in a serum
gradually diminishes from the time the serum is collected. The
rate at which this decrease takes place is more rapid when the
serum is fresh than when it is older. After a time the serum may
reach a condition of comparative stability. As the loss of antitoxin
increases with rise of temperature, and as exposure to bright light
has also a bad effect, serum should always be stored in the dark
and in the cold. As regards the keeping quality of auntitoxin in
the tropics, there is no special reason why, if serum is properly
stored, it should not keep well.

In the dry state, antitoxin is much less affected by heat, and
dry antitoxin has been found to retain its potency for years
practically unchanged. The disadvantage of dry powdered anti-
toxin is that it is extremely difficult to prevent contamination
during the process of preparation. Py e ¢ )

In Appendix B will be found the official instructions with
regard to the use of time-expired serum.
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Tetanus” and that each sister, nurse or dresser of wounds has a
copy of the “ Notes on the Nursing of Tetanus.” He will impress
upon medical officers and nurses the paramount importance of
early detection of svmptoms and early specific treatment.

e will satisfy himself that the proper instruments and an
adequate supply of antitoxin are re&H}r to hand or within easy
ra:ccil, in order that no delay may take place in beginning
treatment. As soon as a case of tetanns is reported to %im he
will immediately inform the Inspector of Tetanns by messenger,
telephone or telegram.

When patienfs are transferred from one hospital to another
the :mmger of injections given, with dates, must be entered on
their Field Medical Cards.

This is the best document on which to record the prophylactie
injections. It comes with the wounded soldier from overseas and
accompanies him wherever lie goes, as long as he remains in any
hospital, that is, until he is discharged to duty or is invalided out
of the service. By this means a complete history of his prophy-
actic serum treatment will be available in case the wounded man
develops tetanus, and it will be possible in time to estimate the
effect of the second, third and fourth injections.

Medical officers in {:ha.rﬁe of hospitals will, as heretofore, inform
Major-General Sir David Bruee, by telegram, of the occurrence of a
ease of tetanus, giving the number, name, rank, and regiment, and
on the recovery or death of the case forward the usual tetanus
report to him, in accordance with War Office instructions, If the
case recovers, this report, A.F. W. 3508, should be sent in as soon as
the tetanus symptoms have subsided; it should not be kept back
until the patient’s discharge from hospital, as is often the case.

Any abnormalities of behaviour of antitetanic serum should be
carefully observed and reported.

Ag the Tetanus Committee was appointed for the purpose of
studying tetanus, it is greatly to be desired that every medical
officer will co-operate in a collective investigation and submit any
evidence in his possession which may add to our knowledge of the
disease and its freatment.

XV.—INSTRUCTIONS TO MEDICAL OFFICERS IN
CHARGE OF WOUNDED.

Every medical officer in charge of wounded will make himself
uaintea with the coutents of the Memorandum on Tetanus,
No. 4779, A.M.D. 2, issued by the War Office, and will see that
every nurse under him has a copy of the “ Notes on the Nursing
of Tetanus ” also issued by the War Office, and will satisfy himself
that she is fully aware of the importance of reporting early
toms to the nearest available medical officer.
e will be responsible for the carrying out of the recommenda-
tions of the Tetanus Committee in regard to the prophylactic
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injection of all wounded under his care, bearing in mind that cases
of trench feet are especially dangerous,

Information regarding previous prophylactic injections will be
obtained from the soldier's Field Medical Card, A.F. W. 3118.

As soon as tetanus is suspected, he will at once take steps to
have the patient removed to a special ward, where light and sound
can be excluded, and placed under the care of a thoroughly trust-
worthy and sympathetic sister.

The importance of such nursing details, as the protection of the
patient from every kind of external stimulus, cannot be too
strongly emphasised.

He will report the case to the medical officer in charge of the
hospital. If the tetanus is generalised as shown by trismus and
other symptoms, he should proceed at once to carry out serum treat-
ment in accordance with the recommendations given in the section
on curative treatment, without waiting for the Tetanus Inspector.

He is especially requested to keep chreful notes on the case sheet
of the symptoms ﬂng progress of the case in order that as full
and complete a report as possible may be rendered on A.F. W,
3508'-

XVIL—APPENDIX A.
Tae METHOD OoF PERFORMING AN INTRATHECAL INJECTION,

The patient should preferably be under general anssthesia.
The skin over the area uF the fourth and fifth lumbar spines should
be painted with iodine or cleansed with soap and water followed
by an antiseptic. A zpinal needle and syringe, or, if tne gravity
method be used, the usual india-rubber tubing, should be boiled in
normal saline, and the surgeon must observe throughout the most
rigorous aseptic precautions.

The patient 1s bent head to knees, so as to present as fully a
curved back to the operator as possible, and the position of the
fourth lumbar spine ascertained by drawing an imaginary line
between the highest points of the crests of the ilia.

The tip of tﬁe finger is placed on the supraspinous ligament
connecting the summits of the spinous processes nlE"tha fourth and
fifth lumbar vertebrs, The needle is inserted about 4 of an inch
to one side of the middle line and directed forwards and slightly
upwards and inwards, If the needle strikes the bone it ahuuﬂi be
withdrawn and a fresh attempt made. The canal is reached at a
depth on an average of about 2} inches. The trochar is with-
drawn and about 20 c.cm. of cerebro-spinal fluid allowed to flow out
into a measured vessel. The syringe is then fitted to the needle
and the serum injected. Many surgeons prefer to run in the serum
by gravity, and this is undoubtedly a good method.

It is important that the serum be heated to the temperature
of the body and that the injection be made very slowly.
The canal can also be reached by pushing the needle through the

supraspinous ligament in the middle line halfway between the two
Splnous processes.
















