
431 

A REPORT ON THE INJECTION OF ANTITETANUS 
SERUM IN TETANUS CASES. 

By K. W. GOADBY, M.R.C.S., L.R.C.P., D.P.H.(CANTAB), ETC. 

Bacteriological Specialist attached Royal Herbert Hospital. 

I HAVE collected in the present short report notes of eight 
cases of tetanus, in which an examination of the cerebrospinal 
fluid, withdrawn after injection, has been made. The cases have 
all been treated with a similar antitoxin, but the report does not 
include all the cases of tf3tanus which have occurred at the Royal 
Herbert Hospital since October, but only those in which examina
tion of the cerebrospinal fluid has been undertaken. The details 
of the cases have been ·tabulated for purposes of comparison, and 
it is proposed to carry out further investigation should more cases 
arise. In addition to the tables a short resume of the clinical 
side of the cases is also given, for which I am indebted to Mr. 
R. H. Jocelyn Swan, under whose care the cases were. 

The toxin and antitoxin content of the samples were deter
mined by Dr. MacConkey, at the Serum Laboratory of the Lister 
Institute at Elstree. The routine method adopted in dealing with 
the fluid was as follows: The fluid was collected under aseptic 
precautions, before the administration of the antitoxic serum, 
direct into sterile bottles, and sent to Elstree; the material was 
tested for toxin by the injection of two cubic centimetres into a 
mouse, the antitoxin by injection into a guinea-pig with an appro
priate quantity of tetanus toxin. 

The tables appended are arranged to show :-

(a) 
(1) The incubation period of the disease. 
(2) The quantity of antitoxin injected and method. 
(3) Clinical features and nature of wound. 
(4) Prodromal symptoms. 

(b) 
(1) Prophylactic injection. 
(2) Antitoxin administered for treatment after appearance of 

symptoms of tetanus. 
(3) Antitoxin content of cerebrospinal fluid. 
The number of cases is at present too small to base any far

reaching conclusions regarding the relation of recovery to antitoxin 
content of the cerebrospinal fluid subsequent to injection. 

Case 3 is of interest as 80,000 V.S.A. antitoxin units were 
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432 Injection of Antitetanus Serum in Tetanus 

given in a period of twenty-three days; on the two occasions it 
was examined, the fluid only contained 1 D.S.A. unit of antitoxin, 
although when the cerebrospinal fluid was examined on 
November 18, 75,000 U.S.A. units had been administered. 

In only one case (No. 5) was a greater amount than two U.S.A. 
units of antitoxin found per cubic centimetre examined. There is, 
however, sufficient evidence to show that the antitoxin content 
of the cerebrospinal fluid rapidly diminished after the injection, 
and in view of the experiments of Parks it is legitimate to infer 
that it becomes absorbed by the poisoned nerve tissues. In Parks's 
experiments animals inoculated with a minimal lethal dose of 
tetanus toxin simultaneously with an intravenous or subcutaneous 
injection of antitoxin died, but if the injection of antitoxin was 
made intrathecalIy the animals recovered. 

In the cases tabled the same variety of tetanus antitoxin was 
used throughout, with the exception of No. 8, when the supply was 
temporarily exhausted. 

Case 6 is interesting in that no definite symptoms occurred for 
fifty-eight days, and a prophylactic dose of anti-tetanus toxin was 
given on the date of wounding. 

In one case only, No. 8, was the B. tetanus isolated; in this case 
0'2 cubic centimetre of a seven days' broth cultivation killed a 
guinea-pig in thirty-six hours with generalized tetanus. 

The tables suggest that intrathecal injection of antitoxin 
should be persisted in with all cases of tetanus. No symptoms other 
than urticarial rashes have appeared save in one case, 6, and in 
this instance symptoms of anaphylaxis came on during the intra
venous injection of antitoxin immediately after the intrathecal 
injection. In a series of meningitis cases a death from anaphylaxis 
took place during an intravenous injection of serum following an 
intrathecal injection. In view of Parks's work, quoted above, and 
the risk of anaphylaxis following the combined intrathecal and intra
venous injections, it would appear advisable in treating tetanus to 
adhere to the intrathecal route entirely as safer and more efficacious_ 

The serum T 41, used in all these cases, is the specially refined 
and concentrated serum prepared by the Lister Institute of 
Preventive Medicine. 

CASE I.-No. 434 Private J. B., 2nd Carabiniers, aged 21. 
Compound comminuted fracture of right femur, large wound on the 
inner side and smaller wound behind the thigh. Wounded at 
Ramscapelle. Onset of tetanic signs occurred on November 7 (nine 
days). Spasms of back were noted as premonitory symptoms. 
Earth and bits of clothing were found in the wound. Treatment: 
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opening, thorough drainage, H 20 2• Septic wound. Result: tetanus 
spasms not severe. Rapid pulse. Died November 14. 

CASE 2.-No. 58239 Private Van de H., aged 19. Superficial 
wound on the back behind the right scapula. Wounded at Cas 
Roche on October 29, 1914. Onset of tetanic signs occurred on 
November 5. The premonitory symptoms were contraction of right 
arm and forearm, cervical and abdominal rigidity. Earth and bits 
of clothing were found in the wound. Treatment: chloral bromide. 
Result: good recovery. 

CASE 3.-No. 27357 Private P. D., 1st Reg~ Chasseurs. Super
ficial wounds of face, neck, arms and leg. Deep wound on inner 
side of left thigh. Wounded at Cas Roche on October 29, 1914. 
Onset of tetanic signs on the seventh day, November 5, 1914. The 
premonitory symptoms were trismus, cervical spasms, stiffness in 
left leg and opisthotonos. Earth and bits of clothing were found 
in the wound. Treatment: thigh wound cleaned and drained. 
Foreign bodies (cloth) removed. Result: slow but good recovery. 
'l'onus of left leg remained long after right, also increased knee-jerks 
in left, and ankle clonus. 

CASE 4.-No. 7062 Lance-Corporal H. L. L., 1st Royal Scottish 
Fusiliers, aged 30. Gunshot wound in right shoulder, shattered 
end of clavicle. Wounded on November 10, 1914. Onset of tetanic 
signs, November 28 (eighteen days). The premonitory symptoms 
were pain and stiffness in the right arm, trismus and cervical 
rigidity. Wound cleaned up and drained. Foreign bodies not 
noted. Treatment: irrigation, H 20 2• Good recovery. 

CASE 5.-No. 12625 Private G. F., aged 22. Frost-bite, Novem
ber 21, 1914, right foot, septic. Onset of tetanic signs, December 4, 
on boat coming over. The premonitory symptoms were trismus, 
cervical and dorsal rigidity. Treatment: fomentation, morphia, 
oxygen to wound, saline intravenously. Result: died December 9, 
11 p.m. Very severe case. Cyanosis, respiratory dyspncea, laryn
geal stridor, frequent general spasms. 

CASE 6.-No. 1325 Private B. (B.L.N.), 6th Gordon High
lauders, aged 19. Wounded on back of head, scalp, and left 
shoulder, at Ypres, on March 14, 1915. Onset of tetanic signs: 
stiffness in left arm, with recurrent spasm, May 11, 1915. Pre
monitory symptoms: admitted to Royal Herbert Hospital, Wool
wich, for" rheumatism," May 10, 1915. Pulse 120, temperature 99° F. 
Earth and bits of clothing in wound. One small unhealed sinus in 
supraspinous fossa of left shoulder. Treatment: morpl1iJ., chloral, 
anresthetics for lumbar puncture, catheterization, May 12, 1915. 
Result: recovery. 
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TETANUS CASES. 
TABLE A. 

Antitetanus Sent7n Administration. 

PROPHYLACTIC INJECTION SERUM. I PRODROMAL SYMPTOMS ANTI'l'E'fANUS SERUM 

No. wounded I t Case Date Locality Nature of wound I Result 

_____________________ ~~~ __ Unit_s ___ Date _____ . ________ D~_e ___ D~~ __ t;e~~i Int~ __ Make __ 

Oct. 29, Rams. Severe. Fracture Hypo. 4,000T41 Nov. 3 Spasms of back.. Nov. 7 Nov. 3 .. .Hypodermic, 
1914 capelle comp., right dermic (9th day) 4,000 

femur (cam. " 9 4,000 .. 
minut.). Large " 10 4,000 .. 
wounds inner " 11 4,000 .. 

T41 Lister Death, 
Nov. 14, 

" 
7 days. 

" 
Spasms not 

" 
severe. 

side and behind " 12 4,000 .. ,. Rapid pulse. 

,-Oet. 29, C.;lloeh, S:h::~ H;;;"-:- 2,500T41 Nov.,1 Co,t,,,"," right INO~.-5- ;~;; 4,000 Hyp~~~mic, 
1914 wound on the dermic arm and forearm, . (7th day) 2,500 

" 
Wound very 

septic. 
-----

T 41 Lister Recovery, 
Nov. 20, 

back behind cervical and ab· " 7 4,000 .. 
right scapula. dominal rigidity " 8 4,000 .. 
Bits of clothing " 9 4,000 .. 
in wound I' ,,10 4,000 .. 

" 11 4,000 .. 

" 
15 days. 

" 
" 
" 
" 

I 

" 12 4,000 .• 
" 13 4,000 .. 
,,14 4,000 .. 
" 15 4,000 .. 

" 
" .. 
" 

'3- Oct. 29, Cas Roch--;; Slight. Peppered H;~I500T41 fu-;.5 Stiffness-;;-f left leg, No-;.-5-
1914 aboutface,neck, dermic '1 trismus, cervical (7th day) 

arms, and leg. ditto " ,,6 spasm, opistho. 
Deep perIor. I tonos 
ating wound 

------ ---- ------------------
Nov. 5 .. Hypodermic, T 41 Lister Recovery, 

500 Nov. 30, 

" 
6 4,000 Ditto 500 

" 
25 days. 

" 
7 4,000 .. 

" 
" 

8 4,000 .. 
" inner side of " 

9 4,000 .. 
" left thigh. " 

10 4,000 Intravenous, 
" Bits of cloth. 4,000 

ing in wound " 11 4,000 . . " 
" 12 4,000 . . " 
" 13 4,000 . . " 
" 14 4,000 . . " 
" 15 4,000 . . " 
" 16 4,000 . . " 
,. 17 4,000 .. " 

I " 18 4,000 . . " 

_________ ._., ___ ., ___ . ____ I ______ I ____ lj_!i !gg _ ~~ __ :: ___ _ 
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4 Nov. 10 
1914 clavicle pain, trismus, (18 days) ,,29 4,000 . . " 5 days. 

cervical rigidity Dec. 1 4,000 . . " 

Shattered right •• .. I .. Stiffness right arm, Nov. 28 Nov.28 1 4,000 ., IT. 41 Lister Recovery, 

------- ----- ------------~ .~---------------------- ------- ------------------
5 

6 

Nov.21, 

1

1914 

~1ar.14, 
1915 

Ypres 

Frost-bite, right 
foot 

Moderate. Back 
of head, scalp, 
left shoulder 

Hypo
dermic 

Hypo-
dermic 

Ou boat 

500 

Dec. 4 

Mar. 14 

Oervical and dorsal 
rigidity, trismus 

Stiffness left arm, 
with recurrent 
spasm 

Dec. 4 
(13 days) 

Uay 11 
(58 days) 

Dec. 4 ? 

" 
5 4,000 

" 
6 4,000 

" 
8 4,000 

" 
9 4,000 

--------
Mar. 14 500 
May 11 4,000 

" 
12 4,000 

" 
13 4,000 

" 
14 4,000 

" 
16 4,000 

" 
18 .. 

Hypodermic ? IDeath,Dec 9, .. T 41 6 days. 
.. 

" I .. 
" 

I 
Intravenous, 

" 4,000 
------------------
Hypodermic ? Recovery, 

.. T 41 May 20, .. " 9 days 
Intravenous, 

" 8,000 

.. 
" .. 
" Intravenous, " 

I 500 

-7- Apri124, y;~ Amputat;;d];;£t Hyp;-~oO Apri124 Twitching, leftl~-;w Ma:;-lli6,000 ------ --T 41--IRecove;;:-

8 

1915 leg above knee, dermic buttock, spread-I (16 days) ,,12 14,000.. " May 27, 
April 26 ing to leg and ,,13 4,000 4,000 " 16 days. 

arm (left) 
-------------------------------------------------- ------1-------1--------
May 3, 
1913 

Ypres Perforating wire, 
right buttock, 
no clothing 

? ? Twitching, right I May 10 
buttock and.right 
leg, spreading to 
side, arm, and I 
abdomen 

May 10 4,000 B.W.&Co. Death, 
May 11. 
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Case 
No. 

Date Time 

TETANUS CASES. 

TABLE B. 

Examination of Oerebrospinal Fluid of Tetanus Oases for Tetanus Antitoxin and Toxin. 

INJEOl'WN OF ANTITOXIN 

Hypodermic Intravenous Intrathecal Make Date 
L. P. 

EXAMINATION OF (JlIlREBRQSPINAL FLUID 

Quan-
Time tity 

fluid 
Toxin in 
1'0 c.e. 

Antitoxin in 
1'0 C.c. 

Notes Result 

- -------/------- ---------------------------------------------------
1 

2 

1914 
Nov. 3 

9 
10 
11 

" 12 

" 13 

Nov. 6 
7 
B 
9 

" 10 
11 
12 

" 
13 

" 
14 
15 
17 

--,----

Sa.m. 
12 noon 

" 
" 

12 noon 

" 

" 
" 

4,000 units 

2,500 units 

4,000 U.S.A. units 
4,000 
4,000 
4,000 

4,000 

" 

" 

4,000 U.S.A. units 
4,000 
4,000 
4,000 
4,000 
4,000 

4,000 
4,000 
4,000 
4,000 

" 
" 
" 
" 

" 
" 

Lister TU 

Lister T41 

" 

" 

Nov. 13 12 noon 40 c.c. No effect on 
mouse 25 
grammes 

24,000 U.S.A. 
units total 

1 but not quite Spasms not 
2 U. B. A. severe 
units 

Nov. 12 12 noon 2 c.c. 
effect 

I :: I 
no lo U. B.A. unit I 
on antitoxin 

mouse 25 
grammes 

Died Nov. 
14 

Recovered. 
------- ------- ---------,------ -.------ ---------------- -------1------
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3 

4 

Nov. 

" 

" 
" 
" 

" 
" 

" 

" 

5 

6 

7 
8 
9 

10 
10 

11 
12 
12 
13 

14 
15 
16 
17 
18 
23 

25 
28 

10a.m. 

" 9a.m. 
2p.m. 

10 a.m. 

" 2p.m. 
10a.m. 

" 
" 
" 
" 

" 

Nov.28 10 a.m. 
u 29 " 

Dec. 1 
" 

500 U. S. A. 
units 

500 U.S.A. 
units 

4,000 U.S.A. 
units 

500 V. S. A. 
units 

4,000 U.S.A. units 

4.000 
4,000 
4,000 
4,000 

4,000 U.S.A. units 
4,000 
4,000 
4,000 

4,000 
4,000 

" 4,000 
4,000 
4,000 

500 

500 

4,000 V.S.A. units 
4,000 
4,000 

Lister T 4] 

Nov. 13 10a.m. 30c.c. 2 c.c. no Contained 1, 
effect on less than 2, 
mouse 25 U.S.A. units 
grammes 

" 
" ,; 

" Nov. 18 lOa.m. 25c.c. Contained 1 Total units Slow rc-
V.S.A. unit given = 80,000 

V.S.A. units 
covery. 

" 
" 

------ ---- ---- --- ------- -_._---- ------- ------
Lister T 41 

Dec. l' 10 a.m. 2 c.c. no 
effect on 
mouse 30 
grammes 

Did not con· 
ta in 36'0 
V.S.A. unit 

Total un its 
given, 12,000 

Recovery. 

----------------- ------- ----.----- ---------- -----,-- ------ ------------------
Contained less 

th an 3~0 
V.S.A. unit 

Contained 2 
V.S.A. units 

Contained ..(-0 
V.S.A. unit 

Contained 5 
V.S.A. units 

Total un i ts 
given, 20,000 I 

Death. 
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TETANUS OASES. TABLE B.-Continued. 

INJECTION OF ANTITOXIN EXAMINATION OF CEREBOSPINAL FLUID -I Case Notes Result 
No. 

Intrathecal Make 
Quan. Toxin in Antitoxin in Date Time Hypodermic Intravenous Date Time tity 

1'0 c.c. 1'0 c.c. L.P. fiuid 
-------- ----

1915 
----- --- ------ .-------

6 Mar. 14 - 50J D.S.A. - - Not known .. .. .. .. .. .. .. May 11 10a.m. - .. 4,000 U.S.A. units T41 May 11 10a.m. 25c.c. .. .. .. .. 
" 

12 
" - .. 4,000 

" " " 
12 

" 
20 

" 
.. Did not con· .. .. 

tain 0'1 
D.S.A. unit 

" 
13 

" - 8,000 D.S.A. 4,000 
" " " 

13 
" 

30 
" 

.. Oontained + .. .. 
units 0'1 but-l'O 

, D.S.A. unit 

" 
14 

" .. .. 4,000 
" " " 

14 
" 

25 
" 

.. .. Total un its Anaphy. 
given = 28,000 laxis on 

I May 18, 
I with 

small in-
travenous 
injection 
diluted 
serum. 

" 
16 

" .. .. 4,000 
" " " 

16 
" 

25 
" 

.. Oontained 1'0 .. .. 
" I.. I .. 

D.S.A. nnit 
" 18 " • • 10 c. c. serum .. .. .. . . Recovery. and saline, iiii 

-- ---- -----1--------------- ---- ---- ------ ------- ------7 Apr. 22 ? 500 D.S.A., - - ? .. .. . . .. .. .. .. nnits 1 
May 11 10p.m. .. .. 4,000 U.S.A. units T41 May 11 lOp.m. 25c_c. " .. .. .. 
" 

12 10. am. .. .. 4,000 
" " " 

12 lOa.m. 20 
" .. Oontained + .. .. 

0'1 but-l'O 
D.S.A. nnit 

" 
13 

" .. 4,000 D.S.A. 4,000 
" " " 

13 
" 

20 
" .. Oontained + .. .. units _o'5 but-l'O 

D.S.A. unit 

" 
14 

" .. .. 4,000 
" " " 

14 
" 

20 
" .. Oontained + .. Recovery. ___ J ____ 2'0 bnt-5'0 

___ 1 ___ -

D.S.A. unit -- -------- --------- --- ------ ------ ------- .-----8 Mlly 1 .. I .. .. .. 
B. w: '& 00.1 M~i 10 

.. . . .. .. .. .. 
" 

10 2p.m. .. .. 4,000 U.S.A. units 2p.m. 35c.c. 2 c.c. no Oontained + . . Death. 
70l/2D.29B effect on 0'3 U.S.A. 

I 
mouse 30 unit 

I grammes 
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K. W. Goadby 439 

CASE 7.-No. 1256 Lance-Corporal G., Gloucesters, aged 38. 
Amputation of left leg above knee, April 26, 1915, at base in 
Boulogne. Wounded at Ypres on April 24, 1915. Premonitory 
symptoms: twitching of left buttock, spreading to leg and arm 
same side. Recurrent spasm. Operation: amputation. Treat
ment: chloral hydrate, morphia. Result: recovery. 

CASE 8.-Lance-Corporal R. Wound (gunshot) right buttock, 
one pocket two inches deep in muscle. Wounded at Ypres on 
May 3, 1915. Onset of tetanic signs, 2 p.m., generalized tetanic 
spasms, commencing right leg and involving whole of body. Could 
open mouth easily. Sternomastoids involved. Premonitory symp
toms: irritability May 9, May 10 stiffness general, 7 a.m., 10 a.m. 
twitching of right buttock and right leg. Operations: sinus slit up 
and scraped with spoon. Tetanus bacilli recovered from wound: 
0'2 c.c. seven days' broth culture killed mouse in thirty-six hours 
with tetanus. Result: died 7 p.m., in acute spasm. 

32 
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