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in quiet dat'keoed room and the reduction o~ ext rnal stiaull to a 

llinimwl is genera1l;r aeoepted. Innw.rable sedative&, b;,pnoti•s end 

rauscle :n,l.axant havo been tried in an atteapt to~ the trequency 

and. severity ot retlex spa.llllS• 

a) Sec1&~1vea ana .1ppgtio
1
a: Thoae atill cOJIJIOftl¥ used in.elude 

bat'bi tun.tea (Vi.nnard. 194-5; Garcia- alllieri. end R&Jlireg, 1957) , 

paraJ.deb1de (Jobnatone. 1958), tr1broaetlwto1 (Cooke, 1948; Cole ,, 

1953; Forbes and Auld., 1955) and chloral l\Y'd,rate ( .. loas, 1953) • 

All theee drugs ca.use central depression to a varying degree and are 

therei"ore often onl,Y u11ed in combination, or th a mtiscle relaxant 

(Godman and Adriani, 19h9; Veronesi, 1956). ~ aethods of 

sedation have also been used in the tre :tment of neonatal tetanus. 

Controlled comparatiVi trial.$ of tht,se sedatives have r .. ot been pertoraed, 

but it would ae that there is little to choose between them. 

( 1958) ccnaidered th t ... 

drug with ideal a:ntitetenua properties • •••• ahoul abolish tetanua. 

~iona without in~rtering with reapirati in aey wq1' , and that 

chlorproauine and related drugs fulfilled thee criteria in part. 

Chlorproauine wu fire:t ayntheaized 1n l9SO b,y a grru_p of French 

workere who f it to have a wide n:ri.ety of pbarllaoological actiona 

which led to it• exteuiw uae tben.peutical.~ (Dm\dee, 1951..; Robaon 

and Keel~, 1956). Several ot theN action.a auageated the uae ot 

chlorproaad.ne in tetanus. It he.e been shown to h&Te a 11UBCle nl.u.en't 
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tor ea.ch taken in phaee with the reapirator. Appropriate adjutmenta 

were made to the •chino so aa to nintain an ed~u..t• lntJ.aUon pnaaure. 

Rigidity u8118lly retuJ"ned ,dthin 72 houn of' stopping eun.re. . ' 

Thia we.a roll.owed by' reflex apums of Ya.riable severity in moet patlente, 

e.lthongh 1n a pa.rUal.JiY curarised patient they were IIOl!triiaea d:\tt;lel.ll.t 
> C 

to detect. The latex al"llOUl"ed. ~be~· Nplaoed by a •tal tracheoto117 

tube within 72 houre ot stopping Olll"al"e. ~dit;, wu aevere 1ft. all . 

inranta eo that teecling by int.-agaatric tube ft9 ~suall.y neceasar., tor 

2 to 4- weeka aftff atopping ~ . Atteapte at rellOYing the traeheotov 

tube 1nmt not aade until the infant n11 -171.e to suck ho bottle, breut 

or Bellcroy feeder, Rigidity and ref'lex apuaa wre esutn.cientlif seTeN 

pl\ylliotberap:, aDd auction were a till required during the third and iburth 

weeks. The ti.• ot rell'>ftl ot the tnoheotoay tube ftried f'roa 21 to 

227 deY• dter admi.atcm. 

Reaultp: Retr.alta in non-neonatal and neonatal patiaata a.re co~, 

and the clinical teatures presented in t bles 15 and 16 and appendices 

4. ad a l'HpectiTel;r, the dl:tterence between the two treat11ent gxwpa 

in the neoriatal trial-.. etgnlf'J.cmt (P ( 0 . 1, x2 teat) .. 

ttoPF SERIE" CASES 

an-neonatal. pttient9: A oontbina.tion ot cb1orproau1ne and phenobarbitone 

IIOd1ura na uaecl tor the control ot spa.a• 1n the uJori ty ot patients 

who wel:'9 not treated on ·eJ\Y ot the l'8lldolli•ri trials. The dosage ached.ulAI 
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TABLE 16 

COMPARISON OF TREATMENT GROUPS 

NEONATAL PATIENTS TRIAL IV 

Bo. of oases 

Average age (daya) 

Average incubatioA 
period (daya) 

Average period 
of onset (hr . ) 

Average adaj.asion 
ti e (hr . ) 

mature infant• ( undel" St lbe.) 

Survi"Yal till (days) 

e the 
ith:in 48 hra . 

Aft-er 14 days 

Mortality % 

I .P.P.R. 

25 

6 

6 

22 . 8 

ll .. 
8 

44 

Conservati1'e 

25 

6. 6 
' 

· 5 .4 

~h9 

4 

4.6 

21 
z 
0 

84 
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TABI£ 17 

COM:P.L~tt O Rf.ALITY ffl!fJ ffiA.f·. m OTHER LAl'&E SERIES (NOO.N.A.1lAL 
PATIENTS) 

Serie• No. ot Sedative used. Mortality 
Oa.ae• 

Preaent Mriea 217 acetylproaaz1ne 82.5% 
ohlorproauine 
'barbi tura:te etc. 

Jellltte( 1950) 25 an.ld de 96% 
chloral~,. 

Spi Tey et al. ( 195 .5) 26 barbiturate Tl% 
Loh Si• Get (1951) 171t. paraldeb1d9 1~ 

chloral hydrate 

Sarrou.y et al. (1956) a) chlorprou.sine &11' 
barbiturate 
"l.aunt 

Pinheiro ( 1957) 256 barbi turaie 81.% 
chloral bydrate 
ayaneain 

Toapldna ( 1958) parald~ 89. 6% 
chloral b;ydrate 
barbiturate 

Earle and Mellon ( JS.58) .52 barbitun.te 
chlorproauine 

•.e ( s, 5. , 
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5,-. ;.s t11 I 1 2.4 ,.,. o., o.6 0.1 0.9 4,1 

517 6.lt .. ,68, f. l 2., J,§ o,z o,z 1,2 i,a 1 " 
~'SERVATll! 
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Li 

Veen -.aluea 6.S •71 I l 2.1 ,.s o.65 o., o., 1.2 
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• albull1n an4 glomlin value• in ./100 al .• 

Total lbumin Glol>ulln 

ange in tetanua s.a - 1.5 2.0 - 3.3 3.2 .. 4.6 
neonatorua 

!, Range 111 30 noraal 5.5 - a.o 1.5 - 3.8 ,.1 • 5.2 
neonates 

/. Chiahola and Joubert (1960) 
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toUowing the at--.n of treataent with I .. P .P.R. le on the whole 

thia waa .. IIOciated w1 th the deYelopaent o't oedema, often oede• wu 

groae but hepatic enlargeunt miniaal. or abaent . S111ilarlt while the 

blood urea uaual.1,1' roae wt. th the appearance ot oedeaa thia was not 

oonatant. The npidity with which oea.aa and. wight gain developed 

in pat1en\s treated with I .P.P. R. auggeata that it ia due to th• 

aedwlical etteota ot poad.tl..-.pruaun reap:lratian prodllciag a rec\U.ction 

in venowa ntum, an increased. capillar., preaaun and the puea.ge ot 

pl.uu. into the ti..-a (J.atrup et al. , 195'.) • In cne patient ( cu• 
'4-96) enl.argtlent of' the 11 Yer appeared to nare•• w1 th. the introduction 

~ a negati Ye-pN••u.re phue, which Jiu been abown to baYe aoae d1rect 

effect in ineftaaieg the !f'enoua retum to the heart (luahin et al.• 
1959) • HoweTer, oedeu and eleva:Uon ot the blood urea haw been nen 

in our patient• dffpite 1ta uae; and other tacton llllch u anoxi.a, h1'po­

tberlli.a and . lllaoblli ty are probab]3 also operat1 ••· 

In nan-neonatal patient• treated. with I . P. P. R. 1ll'Ullia wu a 

tnquent t1nd1ng wt oea..u. did not OOCllr. Glouop and Low (1957) 

and LmrNnoe and Sando (1959) often obaened thia coaplication and it 

hU been- reported 1n ot.ber cane ot tetanus treated. with I . l?.P.R. (Wilaan 

et .i. , 1956; Sal th et al., US6) . Glosaop and Low oonai4ered that it 

wu cau.a by a "ooabination ot impaired nnal tunct:lon together 'With 

oxceu una production" , end pointed out the danger of exceaai Ve protein 

intake 1A a patient who m.ght haYe an increased. cat.t,oli• due to tetanua. 
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Ol'll!pal'l.aa ~ .... 

OOC\ll'NUe t tNc,.aat .-.. 1....U..a nt1a .,.. ... la 

abo1m be the at laporha\ Cli.tert a.ti.ft& a ••• tr 

!no.anti.Ge "n • -r~. ol -.., n1an u.. an tlJIOlpf; 

~ ;a.ng:,.aat• a poor nroaoah all t.lt.rN •-"4 
Mlle • • 
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t Ntlea apa•a at 

t t thl• tnaloa.U.. of u. ftl'ftllia ou1.oo1•• It l• 

t tlle•• ten.a 

a-, 111,1.e.._. pro 

f f•pat:1 a4t ot~ 

l)IMlta:IIDl.,a or~. J: tbe ~'Q"* altiaonp t. uao\ MUN wa• 

a.-~~ _. aa at.a wl ~- trol ot ntlez .,._ 

I ..... l'D.A.Jlc'm.tor.,' tutv., tu 1.i,.- fl'OII a l'Nt ~ 

or bt:~1a tmdJa ..au11d'I' wea. 

t.uets 1a dttalCfl.1*4 toa•tber wtth the teotin, • • ..... ill 

1.-t tblt iaYuU& tlon wu at**1aN• 

l• an 

Nftri ~ •re tl'1al 

reataen 'beti " adld.•11 1llb1ob 

tl'eatNOt 

trlala all patiete bft9SC\iff 

t noet..a 

- 1:lle ......... '"' 



rial• 1n 

otoav" alon r wit I •• P, . .... uaea•4 re 

Yen teten • 

In -uoaa.tal paU ta ift e tint 'tl"l itOl1alJ.t-7 

rate wu 1...- in t1eDta vn wl'th ~ (1., ~ tba la 

thoee tr.at wt • In~ tr.I.al• coabina.11 

of' GhlorproMline 8114 barbltcate alna. a 1owier aaa• of .-ob a ~&hi 

to be iuperior to oblol'pl'QIIU:mt ..ic.e (~ty rate 3 w1tb 

5 • er, U.• tifferenaeli ,gtJJ.ricant. 

,e.:q,er,.aeatal ffid t the teacy ot wvlproaat• 

• ot oblol'pl'ONS\M ... conf"1rMd 011nicall1' In th1' 

nt1 ... 1n 

trol 0~ ren .... 1n :f"acillta 

In ecmatal patit1111t• t aortality w.a higll U'l"ellptOliYe ot 

the treataen-t , 'but a ooa inatioa. t ;za aa.ty'lpl'O-iN 

th • pr&tel.'ftd be e ot the r a ill ty mntrol .,._. 

ettecUYel:, ·1.aq IIUl"Y.tval 1•. 

2.5 Maa&tal tt•t• ma.tea ton 

in t.M mi t ia to lle alailar that ta IIOtl e J!Jffln. 
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t&•t• ln -

lljt&re4 fl th & OCIIM-"at:lft 1XX11:szv. ia ul.Ntac.t Nffnt ..... 

tlte aeoM.w.l SQ0Na8 fl it• UN 

tM tavth trial tnata•t with total cvarlaatton and 

COllpaJ'd 1a both . -.oa&tlll -4 t.i pati t• with 

a couern 1ft aetho4 u9irc ohlorproauine or '7~ ta OOlib1II-

ation barld.turate tor thee 

tleata tnaW wl ,YeJ!'WG. OOlpN4 th I 

tl • t tea OODMnatift'7. 1ffen ot 2.5 .Jl9fiilil11& tieAta 

conael'ftUYe ( COll,p&n4 with , a • ft :t ttenn 1a 

IIOrtali t ( ( .Ol, X 2 teat) • 

la ca..- ot wtanua treat. w1 

i,tu..oaary lntMt1cn ead faulty teoh-

toxtn tbo brainat• or 

«-• 1 

aent N1"1•• 
are c1i a aterlle 

11cat1 .. unea1a. 



Um • oe«ea anct b1po •ni•, b 1ndlca eel 

•• • f.nci61ft_cie ot • .i.n*3. tract.&Ne 

\o ti. Mffrit7 of ntln .,._. 1• 41~. 

1>0llia1b1- O&U ... 

the nlaU - lhip 

It ia omw.cleNd Uta\ lho\ald ollt' NAD-t IIIIIWII• 

ue tI. 

ti.tte~ in 'IIOl"tali t.r ta f•'IOIU:" o~ 1 • • • will •-.r&• • OOl'lfinlft& 

ta:YOUrable report.a ot oth.- worbnl. 

ot \eta -.~ dtb x •• · • 

ttMt ~ rational -ni-oaab 11• in tt• pi .. 111t1oa. 
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ABBREVIATIONS llSED IN 'l'ABIBS . 

A or Aoe~lproa. 
B or PbenoNJ"b. aod. 
C or Chlorproa. 
p 
T· 

RACE and SEX 

AM - .AMcen aale 
IP • In41an temale 

0 - onl. 
T .. tube 
I( .P'. - not tea 
t . T. • intr&Yenou• 

D • died 
R • reCOYered 
Bpn • bl'ODChQJaeuaor:da 

- Ac.tylproauine .. 
- Phenobarbitone aodiu. · 
- . Chl.orprou.&ine. 
• Paralcla\Yde. 
• 'l'raoheotoq. 

PTB • pu1llonary tubenulosla 

• 8ff91'9 sp.uu 
Mod. - aoderaie apaau 
Mild - no apuaa 



HOSP. NO. 
CASE NO. 

Physician 

Treatment 

Date of hosp. 

Date of wound 

Site of wound 

Nature of wound . 

Wound sepsis 

Surgical treatment, 
date and nature 

Date of first 
tetanus symptom 
Incubation period (i . e. time 
from wound to first symptom) 

Prophylactic antitoxin, 
date dose 
Previous active immun­
isation details 

Condition on 
admission 

i General phys ique 

I Tetanus 

.1 
1 Intercurrent disease 

RACE 

Date & time of onset of reflex spasms (i . e . con­
vulsive jerks superimposed on tonic rigidity ) 

Period of onset (i . e. time hours & days from 
first symptom to onset of reflex spasms 

Any other modifying factors 

Complications during 
course of tetanus 

Fate 

Date of first getting up 

Cause of death 

Local 

Estimate of 
severity General, mild 

General, severe 

AGE SEX 
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HOSP. NO. 
CASE NO. ' 

Physician 

Treatment group 

Date of hosp. 

Date · of wound . 
Site of wound I 
Nature of woun 

Wound sepsis 

Surgical treatment, 
date and nature 

Date of first 
tetanus symptom 
Incubation period (i.e. time 
from wound to first symptom) 

Prophylactic antitoxin, 
date dose 
Previous active immun­
isation details 

! I General 

admission 

RACE AGE f 

. • Cond · ion on • · I Tetanus 

------------------------------------
Intercurrent disease 

Date & time 6f onset of reflex spasms (i.e. con­
vulsive jerks superimposed on tonic rigidity) 

Period of onset (i.e. time hours & days from 
first symptom to onset of reflex spasms 

Any other modifying factors 

Complications during 
course of tetanus 

Fate 

Date of first getting up 

Cause of death 

Local 

Estimate of 
severity General, mild 

General, severe _a 

·- ·. 
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APPENDIX I 

TRIAL I & II NOlf..mnfATAL PATIENTS 



-di -,.. ~:.- • -.8 • • ·-• 0 Id t! C: 1G i~ G 

i <> ..,._ Ok 
t(; j >,, 

""" 
. .. .. - .... .s.1 ,+a kO 1\19 't1 i~ ·- A ~- , 

i! ~ C'i '§~ co ~ 0 "' " ~- · Autopay and oo~nt • .. .... er, .,.. C, ~ I;) • § 0 3 :, r.o 111 0 Jo; ,.. Ill ,a! ! fi ! C: l!! 4 ~, • l: 0 Ct : t.) < id Pol 0 ~ +> Fi: t/1 

1 19 U' 12 - 48 0 33(6) Ute-rua - l.lild B - I the only ioot-abor;tal case to re(;over. 

2 7 IF 4 24 12 ' 12(6) Nil s D 29 hra, Respiratory failure ? overseda:tio.,.-. -i . v. 

3 60 IM 13 6 12 i .,r. 21(1.5) Leg ulcer - s l) 60 hra Brenchopneumonia 

4 34ilt ? 24 24 EF 6(6) iil - $ D 3 hre Spe.smo not controlled, .... u.-.,u~vu""""m.,. 

5 7 II. 11 4 d . 72 '? 11(5) tee - !.1od. ti - ... 
6 43 AK 5 4 a. 12 0 43(21) m,aa - Mod. H - -
1 6 AF 5 6 36 i .v. 53(18) Foot - $ D 4 dayo 

i 
Bronchopneumonia and pulmoDQ.ry tuberc.uloaia . 

40(15) 
I 

5 IF 7 36 36 i .v. L<tg - s D 6 dayn :lliftuoo b1onchopneumonia 

29 AM 14 72 24 1.v. 111(25} Multiple - Uod. .I'( - -
10 26 AM ? 4 d . 72 0 45(9) 111 ... Ltod. .u - -
11 40 J.F 1 10 '24 NF 3(3) Head ... s D 6 ·hra Laryngoopu!l.m, oedema ot r,lottiu. 

I 

12 10 lit 42 13 17 T 53(18) .Leg 
i . - $ D '\ dava -

13 12 AU 3 1.0 10 1 136(48) :Leg - s D 5 da , TB See.ttex·ed areaa of bronchopnewnonia. 

14 15 AO 5 0 3 1.v:. 71(38) 1.eg ·- s D oG br•I Spasma not controlled, bronchopnoumon1a. 

15 29 AU 10 0 48 T 78(12} Leg burn - rJod. R .... -
16 5 AF 1 ? - .IF 9(9) Bil - s D 12 hrs Spa.a.mo not controlled.. 

11 21 U 10 - 3 'l' 10(6) Fuot ff.AD Mild R - -
18 16 IF 6 0 30 0 27(9) Le6 '14 to 7 s n - La.r,yngosl)'1.sm, ooll.a.pse L. lung. 

19 11 IM ll 24 48 0 3(3) Foot T5 to 7 Mod. .R - -
20 45 bM 14 0 24 t . v. 38(17) l~ultiple - s l} 49 b.l"11 ' JJronchopimumonia. P:rophylat1.c ,A.T.S • . given. 

21 21 .4:.F ? 0 38 !r 115(17} Bil - s B - -



CIUIJR --• -~ 
c:t ~ 

.. -J • .. ., 
• Q,C, to.. $,t r:: V, fj G 

~ 0 of"(- O.z! ~~ 0 ~ .... 
f= .... - ~ k 

ct "' 'O m- ,:: Q. ,; a l! ... ' GJ .,c 0 0 .. IQ .... ,.._ 
§ .. il! .... Cl -a I "=' 0 .• . 0 • i; :i: a • !I ... er, C ,.... 'ct! at > • OJ ~ ,!. :g ~'I'-! :: .,= s 0 t. ~ • ~ •r( 0 <,;+1 o- iii=: r.c; ..µ 

2 38 Ali 4 72 48 ' 3480(2020) Foot - s ·n 3 days Absoeao deep to lnju.ry 

23 3 Am ? ? 10 4 .. 0 45(15) Nil - W.14 R -· Kwa.ehiork()r. l!rc:nehopnewnonia . 

24 40 J\.'M 3 4 d . 48 ! 2600(600) Ban4 - :Mod. R - Doliriwn aud P~u·linsonie.n tremor. 

25 15 A\! 4 6 10 d .• T 225(225) Foot - t;oo. .. .l{ - -
26 21 AU ? 36 48 i . ..... 6125(1400) Leg - $ l) 7 da]/s Drowm3, confl1ood. Dlood. UJ."ea 116 

7 27 AP 6 9 30 ., 4000(1300) FO•lt - s ;o 6 dnys 

28 56 AF 21 60 8 d . '1' 775(350) UultiJ>le !5 &; 6 Uod. n - Bl"Onchopneumonia. Amoebic dycent•ri-• 

29 5 tr 3, 24 48 0 ll1';(20C•) Arm - l,k)d. n - -
30 12 .lf.1 11 6 24 0 3650(600) ffill t:l:ple - s R -
31 27 AF ? 2 4 d. 0 4300{95c·) lfil .. s R - -
32 16 AU ? 3~ 30 0 3250(900) Nil - s 1) 6 d.uyo Br-onchop~eumon1~~ 

l 

700(300) 
I 

33 6 AU ., 5 21 0 Nil - s D 55 hrs Dronchopneumor.da . Poor control of spa.ems. . 
34 14 m 9 48 48 If 1)50(600) Foot .... s u 

,_ -· 
35 8 :tu 3 10 30 ff 100(100) Leg - s ]) 6 hrs Poor control or 

36 5 AM ? 0 3l 0 400(200) Bil - 6 ll 40 '1rs llronchopneumonia. 
I 

37 35 AP 60 48 72 i . v . 2550(900) Foot - 6 D 4 .ta:ys Pw.monory oedema ? over hydration. 

19 AF 9 48 48 If 2400(500) .Bead - s u - -
39 8 :w 14 10 17 NF 300(3'00) HeQd - s D 3 ht0 & naem.ophil:ia. Poot· control of epaes. 

40 21 'I!l 10 0 8 d . 0 400(300) Hea.d ll.A.10 . s 'R I -
1 26 ru 23 5 72 0 1000(600} Leg - tlod . I.( -

42 7 AF 4 6 6 0 1000(550) Leg - s D 4 cfuse Drm,sy, delir.iourJ. Blood u1-ea 94 

3 2 AP 5 6 d. 5 d. 0 150(100) L'ul tir;le '1'4,5, Hod .• li 41!' -
6&7 

44 12 Ill! 35 48 4 d. 0 500(250) Leg N.A.D. Mod. ti - -
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5 3IF 16 

46 

47 

3 Ara ? 

5 ,IF ? 

48 17 IM 4 

-• (i;, 

~~ 
O A -'8..., 
.,., 0 

~! . 0 

l 

48 

9 

t: -• 
0 ·s.. 
'" A c,-
0 .,.. 

.... 
<; ... 

tn 
~ 
'M 
'tJ 
0 

l. 
36 O 

? 

6 d. 

i.v. 

-J 
J,; 
~ ,.._ 
0 • 
~ 
o-

,Cf 

g 
l2(2l7) J.:ul tipl 

, 
25(25) te« bu:r.-n 

00(150) 

(200) 

• 5 
+> 
() 

~ 

49 10 Alli ? 

50 11 ? 

24 6 d. O 

0 2 0 

450(150-) tlul·tipl• m>n 

650(250) Bil 

7 11 ~ 1350( JOO) Foot 51 13 nt 
52 3 IJ 

53 n At, 

54 28 A 

0 ; d . 0 525(150} t..'ulti:ple Nou 

? 0 37 i .v. 

15 5 d. 5 d. O 

1975(400) 

3850(600) 

11 

ultiple 

55 9 AJ.1 ? 4 

56 6 J$' ? 48 

57 9 n1 6 6 

58 10 IF !8 0 

5 0 575(150) T~urJc 

48 HF 200(100) Nil 

18 BF 350(200) Foot 

11 O 1050(300) Foot 

59 1 IF 14 ? 6 ttF 100(100) Foot 

60 13 IF ? 7 d . 5 a.i.v. 4500(450) Nil 

61 15 IF 10 48 .; d . 0 3675(425) 11\,ot 

62 42 AF 9 4 d . 4 d. O 4350(600) Foot 

63 28 IF '? l a.. 24 i . v . 3350(600) .Pnot 
ulee:r 

64 16 Ir.! 18 4 d. 4 d. O 3600(600) Foot 
I 

65 7 IF 7 48 9 d. 0 700(275) Le 

66 7 7 12 3 d. v 80G(So0) Uead 

Jione 

on 

one 

T3-9 

one 

one 

.; 
ne 

67 10 ...., 4 17 

68 38 IF 11 43 

4& 0 .3000(400) l;ultiple T5-: 

3 i . v. 7300(650) Uterus 

69 14 na ? 

70 10 Am ? 

26 3 d. 

? ? 0 

7 24 48 O 

(600) !'il 

350( 350} :ttil 

675(675) Thie)l 11 H AF 

72 19 5 ; 5 t . v . 1000(1000) Foot 

73 3 I 7 72 .. 6 O 250(100) Foot 

T8-10 

~ 
t 

6 

od. 

s 

s 

i.)J 

s 

s 

s 

,Ou . 

s 

$ 

s 

,o4 . 

8 

s 

s 

s 

,nd,• 

s 

s 

ti 

s 

.. 
rt 

i • 

R 

J) 

D 

n 

.D 

I 

R • 

.... : 

...t 

.~.I . . .p 

3t da3' 

dUfS 

c~e 

1 di;ra 

·:r, 32 nra. 

J) J.4. u~ ... 
l) 3 days 

D 16 bra. 

R 

R 

n 

R 

D 40 h.rfJ. 

R 

D 6 dn..'YB 

l> 13 hl'°t9 . 
• 

11 26 hr)il . 

I 
:O 29 hr.a. 

D 50 

O!OUP 

.Autovey and co1nment 

t1rly hypos ta tic pneumonia . 

eapiratnry '.f'a.Uuro. 

!Zpas=ttl not controllea. !!arly Dronchopnoumon1Q. 

.Reepiratory failure 

l.sr,vn,,val crpaS{TiG . Barbit,1rat dd.ed. 

l'Ulen:t b1·onchi tis. Spaems not controlled,. 

ulent brnncbitis. Died W:10X'P8Ctedla. 

nia. 

? asphyxia . 

r,yngosptt.s:n, 1?erum f'licknetJs, qmtdriparesis. 

eaotion to A.r.s. 

ost.-oparativo. Laryngeal 11paamt1 . 

.:.ipaomu not controll•d• 

ryn.genl spiu3n13a rscovored to die ot aeoond 
attack 3 mnnthi1 later. 

... :D&ama not contl"Olled. 

pasm.13 not controlled . 

not controlled. lk!.rbitu 

eQrop~y, congention only. 

dded. 



,UP -C -k ~ • -· J?i -= 0 C) • " ·-• o-e t ii Cl Cl.I s .,;, . ~ s !5 
.... .....,, 0 ,.. 2 k~ • ~ ,... 
+> - 'f'of .r. ~ !- ~ ... 

' J."g '8 +» 
'(12- s:: 0. '" +-
Cl .,.; .$,,- 0 ,u .... Joi g t! ., .. = ,l"f '". !.! "d 0 • 1':: • § Q 

' 
.Autopsy ana ooamJi'(tnt 

C I ,g ~ k ,.. ~ • .... tt1 <P '"Cl t # .5 & 0 ii: CD .ti s .Cl 0 C JJ I 0 <• ~ () ~ .... l'.:s::. o- !,"'( I» ~ Cl) .. 

74 18 AM ? - 6 d . 0 400{250) 3(3) l'w.tiple ... 'Mil 
, 

75 29 m lO 6 48 0 '1700(300) 73(18) A.rm none s n 

76 2 AF ·15 11 29 0 25(25} 5(1) J'oot non. Mod:. a 

11 27 J.U 6 28 28 i .v. 1500(400) 87(21) }h11tiple s D 4 clays Spr1e.1ta not controll~d. fra.ct't1rcd. skull. 
P .r;o. 

78 17 All! ? ? ? 0 1000(700) 6(3) Eil $ :0 )8 hrs Conn uent bronchopne,.imoatn.. 

79 .. :m 14 - 46 C 600(100) 2(2) Fctit none l.lild 

80 36 AM 13 8 d. 24 0 900(300) 13(4) Foot :none Mod. 11 P?"Ophyluctic J .. T.S. 3,000 uni ta riven. 

81 23 AU ? 72 3ifd. 0 2250(300) 27(9) K.il T4-6 s n 

82 57 I& ? 24 46 0 950(300) 27(9) i!il $ 1 
I 

l) 3j; d.a:,a P-~t"Ulont brc,nohi tie. l3x-or.obopneWDOnia. 

83 10 I r! ? 46 65 1.v. 77,5(150) 31{9) Multiple 1113-9 s: n 

84 28 IF 4 24 15 i .v. 653(300} 24(15} Uterue s 1) 55 hrs Poor control of apas1ns, obatraeted, 
tl.'ach&OtOf!\Y POt"fO 
:faih1r.. 

5 15 IF ? 15 24 i .v. 1200{ 300) 76(25) Uterus sl D 4 dny:a $patt_ins not co.ntrclled.. Purulent 
bronchi ti3. 

86 29 A~ 17 6 d. 4 4. 0 2300(300} 30(6) l;.eg nons 13o4'. 11 

87 11 Ala ' 72 5 d. 0 2300(300) '.21(6) 111 '?6-6 Jl?cl. n 

68 8 AU 9 9 lJ 1. v. 425(150} 15(711) Finger $ r 

I 
l) 4 days .Neoropa.f concestion only. 

89 61 Am· ? - ? 0 650(300) 33(6) 
I 

!~oot none Mild R l?ost-opo.rntive 

90 ll Ii& ? ?6 4. ? 0 1850(300) 18(6) Nil f5&6 r; i R 

91 J.4 AM. 17 ?5 it. 5 d. 0 1800(300) 9(3} Read :none Mod~ 'h ... 
92 11 nt ? 5 a. 5 a. () 2350(300) 9(l) !Ul T5-'T s : n 

93 10 m 8 21 40 0 750(300) 19(6) Thiab s D 
r 

2~ dayu F.n. ia wound. Uespiratol"7 railure 

94 19 l'F '1 48 48 i .• v. 1350(500) 21(6) Utel"tla $ , D 3f? days ~lvio abooe8s. larybgospaam controlled. 
i•s.Piratory fcilu.re. 

95 38 AM 9 72 72 0 21.00( 300) 3(3) Arm none llod~. 

96 12 m .19 8 30 0 1750(300) .15(3) :Foot T5-0 s I R 

97 29 AF ? - 4fJ 0 850(.300) 3(3) Nil - !Ul dl n 

98 10 AM ? 6 d . 4 a. i.v. 1650(175) 20{3) t'il 'f6&7 s I n 

99 14 AU ? 24 9 d. 0 3300(300) 48(9) Nil !.'.5-9 s I .R 

100 13 U! 10 41 26 0 200(200) 3(3) .Head lod.l D '25!! hrs 11'.'B. in wound. l!cde:rate with lar.yngoapaaa, 
rly b:ron.ehopnoumonia. 



Al?Ji'JiiNDIX ll 

on SER.CSS JJEli'ORE Sf.ART OP I .P . P . • NON-NEONATAL 
PATD!ll'IS 



L PATn.~:TS 

-fll ........ 
~ ~ ~ • -Q) at • 

1 • 0 'O 'ts .a s:; co ~ 11'.1 
0 ·rt- 0 $.t s:: f ~ rt e~ .p - •rt ..::: tf G> : Iii!; d "d ,g +:> w- E'l a •l"I +' 

IX> ,P 0 m ..... ,I,,) ot:l Fi 
I~ i;! ti) "' ::1 •ri ..... 11.) •.-1 ffl 'U c::: I e ~ ID 1-g () F-1 ~ ! 11> ~ ~.! Autopsy and comment Qf ~ Q) ,§ •n &! Fi Q) G) ,,-! 

0 < as H Pt P--1 0 < .p 6--t !!: r;:. w p:; tJj ,p 

101 49 AF 5 3 d. 6 d. 0 C Foot - s R 

102 60 IF 5 10 2 d. i.v. C }i'oo1, - s D 3 da.y3 No necx~psy.? respi~ato~y failure. 

103 24 IM ? - 24 0 C Hul tiple ~ tild 8. 

104 3 IM 4 ? + 6 NF' C Head - s D 13-,ih.rs Urticaria following h . T.iJ., laryngospasm, atelecte.sis. -
105 4 AM - ? 3 d. Oral C + B Nil r11 7 s R 

106 8 AD - ? ? 0 C + B Nil T4 & 5 Mod. R 

107 48 AM 6 20 23! NF C + B Trunk - s D 14 hl-3 Followed. nephrectomy. Bronchopneumonia, hypernephroma. 
Spasms not contr,lled .. 

108 37 a 18 - .. 0 C Head - Mild R 1 Follow8d mastoidectomy. 

109 13 AF 10 ?24 ?24 T C + 13 Mul tiple - s R I Prophylactic A.T,S . given. 25i burn. 
burns 

110 19 AF - 7 d. 6 d. i.v. C r.il - s R • Haemoptysis ? cause. 

111 12 IF 30 48 36 0 C + B Foot '1' 6 s 'R 

112 56 AM 15 - 4 d. 0 C + l3 Foot - riild R 

113 14 AM 10 18 4 d. 0 C + :B Foot T4 - 8 s R Ver:, severe spasms. 

114 14 AM '? 48 11 a.. 0 C + » Multiple T5-8 $ R 

115 18 AH 12 48 2 d. 0 C+B Arm burn none s R Hnemoptysio? cause. 

116 7 na 30 4 d. 2 d. 0 C Foot none s R 

117 30 AM 6 48 3 d. 0 C + J3 Head T4-7 s R Spasms until 15th day. :Dental extraction with pliers. 

118 4 11.M 18 - - i.v. C + B + T Trunk - Mild n Respil'atory obstruction. Tracheotomy performed. 

119
1?i2 IF - - 5 d. 0 C + ~ Nil - Jlild R 

120 28 IM 15 72 - 0 C + B Band btll'n - s R 

121 42 IF 4 24 17 NF C + B + T Uterus ')- - s D 36 hrs I Pos·t abortal. Tracheotomy for la:cyngospa.sm. 
Respiratory failure. 

I 
122 45 AM 14 48 2 d. 0 C + B Multiple non9 Mod. R 

legs 
123 19 AM ? 72 11 d. 0 C + B Foot nona s R 

ulcer 
124 44 AM 9 48 30 i.v. C + D Foot ... s D 5 days I Laryngeal & :pharyngeal apa:sme, s~ve:re brone.hopneumonia. 

PTophylaotic A.T.S. given. 

125 6 AM 2 40 24 0 C + B Foot nona s R 11 serv.m sickness. 
mths. 

126 10 IM 10 - 5 d. 0 C + B Foot none Mild R 

127 49 AM - - 2 d. 0 liise . Nil - Mild R Severe local tetanus o:f leg in addi-tion. 

128 9 AM ? 24 24 - C + l3 Multiple - s D 24 hrs. Respiratory failure. 



(OFF SERIES). NON-NEONJlTAL .PNl.'IENT~ • 

r.. 
Q) 

~ 
~ 
Q) 
tQ 

«I 
0 

0) 
(.) 

e ~ 
OJ ... 

t'O 
<~ 

........ 
(I) 

?;, = d 0 "d .............. 
+2 

"' ,tj .,(:I 0 
ti ..... 
(.) 1,-i 

;l & 
129 ?45 P1. ? 

130 15 AM 

131 22 All ? 

132 21 IF 7 

133 31 AF ? 

134 11 AM 10 

135 15 AM 3 

136 11 IM 17 

137 10 IF 2 

l 38 10 AM 17 

139 16 AM -. 

140 5 AM. 

141 6 IN 

142 54 IM 12 

143 45 AM 10 

144 52 IM ? 

-• v.) 
~H 
OA -'C 
0 +' 

.... (I) 
f.t l'.Q 
Cl) i:::: 
Pa O 

........ 
• 

~ Ill 
0 ,.. 
•ri ~ 
(I) ......... 
tr.I 

..... (I) 

Ei a 
'O ..... 
~ ..... 

llO 
s::: 
•rl 
rt:! 
d) 

l 

..., 
~ 
4) 

.fl 
ll1 
G> 
M 

E-t 

- 3 d. i.v. C + B 

40 24 i.v. C + B 

?48 0 C 

'ti g 
s: 

Leg 

Nil 

Nil 

72 15t i.v. C + ! Uterus 

- 3 d. 0 C <+- B Leg 

Leg 

UJ 

t 
::s ..., 
M 
~ 

None 

- 10 d. 0 0 + B 

12 2 d. 0 C + B 

40 24 

48 24 

O C + B 

Foot T4 - 9 

Leg 

48 3 d. 

2 d. 

- 36 

15-fj· 14 

- 24 

48 

0 C + B Foot 

C + B Foot 

0 0 

i.v. C + 13 

0 C + .B 

Nil 

Nil 

Nil 

i .v. c + D Hand burn 

i.v. Misc . Head 

-

~ ..... ,.. 
; 
Q) 
I'll 

Mild 

s 

Mild 

s 

Mild 

Mild 

s 

s 

Mod . 

s 

Mild 

Mild 

s 

ild 

Mild 

- 5 d. O C +»Leg ulcer None Mild 

145 11 Alf 4 ?6 d. 3 d. 0 C + 13 Foot '114 - 6 ?Aod. 

146 32 AM 12 - 2 d . O C + B Read None Mild 

+*· .... 
::s 
IQ 

~ 

,-f 

; 
..... 
~ ~ :, .,.. Autopsy and comment 

tt) ~ 

D 5 days Debility, bronohopneumoni.a. Appeared older than 45. 

:R 

:R 

SeveN laryngeal & generalized spasms. Ha.emoptysis 
? cause. 

D 3 days Posta.bortal . Respiratory fuilure. 

R 

R 

R 

Note long admission time. 

? l.T.S. neuropathy. 

D 2 days Sudden death? respiratory failure. Necropsyt congestion 
only. 

R 

J) l day 

R 

Toxic, gangrene of toes? septicaemia, bronchopneumonia . 

D 50 hrs. Respiratory failure. co2 content 14 mEq/L. P.T.B . 

D 29 hrs. Necropsy macroscopically normul.? respiratory failure. 

D 10 da.ye , Pharyn£;eal spasm , blood chemistry normal. :Broncho-

R 

R 

R 

R 

prieUltlonia. Severa atheroma.. 



(OFF SERIES) . NON-'Nl~ONATAL_ PATIENTS. ACET_I:1~~ROM/I.ZIN.E TREATED GROUP 

-(Q -S--1 ~ • - • 
Q) 5 ,g m • e ··-,a Q) ~f-4 s:: tQ 0 ,r::,. • 112 : () .,.._ 0 ,.q o k k ~ t, t! >.. ,.... 

e~ +' ....... .... .::: ~ A +"' : ,8 '& 'C m-· s:: .... .o- .a """ 
~ Autopsy an.d comment 

m 0+" (/J ""' ti-.- 0 'Cl ~ 'd ,: 3 I) .. ~ .... .... Q) .... m 'O +"' • s:; • g () Q) 
0) '<d o k t-4. 0) II) Q) ~ 4) 'O cd > tO 
as <a s::: G) Cl> A .a -rt &! o e ,.q 0 k Q) Q) ~ .... 

0 H P. ·ll-t 0 < +" <- ~ Ill e: Ji;f ro ~ (/2~ 

147 16 IF 21 55 72 0 575(1oc) Read T4-9 s R Good control of spasms. 
8 days 

148 19 AM ? 36 48 0 2140(420) Nil T4-9 s R Spasms oontrol led until 7th day on very 
6 days high dosage. Confused, hallucinated & 

incontinent. Chlorprom. and phenobarb. 
substituted. 

149 18 AM 13 42 72 0 1205(150) Foot None $ R Spasms 0ontrollod, but returned on 
12 days reducing dose on 7th day. 

150 15 AM ? 72 5 d. 0 400(80) Nil T4-6 s R Drug stopped 7th day, apaemo returned, 
6 days ohlorpromazine & barbiturate substituted. 

151 4 AM ? 12 26 0 135 6 Nil . s D 32 hrs. Spasms not controlled. 

152 9 AM' 10 48 72 i.v. 95 51- Legs s D 38 hrs. Spasms controlled. Terminal hyperpyrexia 
& respiratory failure. 

153 6 AM 7 12 22 i.v. 150(80) 6(6) Foot s D 39 hrs. Spasms not controlled, respiratory 
failure, bronchopneumonia. 

154 12 IF 28 72 4 d. 0 690(80 ) }Aul tiple None s R Spasms controlled, disappeared on 8th 
13 days day, but l'eturned with dyspha.gia Ol'l 

stopping drug. Prophylaotio A.T.s. 
given. 



APPENDIX III 

TRIAL III NON-.NEONATAL PATIENTS (TRACHEOTOMY) 



,llIAl! TnRE:t~ . no~rmoNM\AL PATIHWL'S 'i'RAC!f.liX)TOMT AND COll'S!sfiVA'l'IVE onoups 
! n ACRE OTO 'M, Y -., -"' .,:i ~ .. -.8 0 • • ·-• 0 "" ""'k d ill s t~ • ! 0 <rf- (> ~ 0 $4 

~ • ~ ,... ~= +> - .,.. .Cl 
~ B- B ~ .s ,g '8 +> ·- l: ... 

At.ttO.P f.l '" k..-. C "d f"'lf .... $ .. ~ t! .... I) ~1 "' ~i ;j:; " g 0 

' 
::s ,. I Cl 11 ,.. w • . ,:, .. GI (I Jj t • c::: .a .,.. : .s::, .d 0 : jJ • fj ... C ~ . 0 '<i ~ o- Ai ,w t:: L":l ,:i.; (I) +t 155 50 At1 4 36 30 1.v. 1100(300) 39(15) Uon.d s D 4 aa1a aeopirator1 ~ailur•• :Purulent brcnohi tie. 

rophylactlo A. T .s. {I1ven. 
156 8 AF 8 )) 12 i .v. 1325(225) 43(7) Foot s 1) 7 d4y8 Reapiru:tory failure. flod•:ra:te 

~-nohopneumonia. 
157 12 m 7 12 12 :i.v. 1050(300) 12(4) li'oot $ l) 4 dQ,1$ Purulent bronchitia. Collapse t. lunt{• 

Spa.Gins not controlled . 158 21 AM 7 12 14 i.v. 550(300') 21(12) fi~fld .- D 43 b,ra • Pue deep to wound. :!;pa.am~ not oontrolled. 
..:, 

159 2t} IP #I 2t) 40 NF 150(100) 4i(J) Nil 5 ll 17 hrc. Spa~ not controlled . 
160 30 g ? 40 48 1.v. 2900(300} 33(9) Uterua a l} 9 days 3(;ptio pedu.noulnt•d fibt"Oid. Dehi11'ta:ted. 
161 7 :w 13 ?&O J d. 1.v. 1825(225) 15(3) tful tiple T5- s lt Surg1oal emphysema of rn!ck & ohest. '1' feet 6 

• 162 40 tJJ. 18 44 48 0 )200(300) 9(3) llead ~4-6 s R &r.kea. ainua tachycardia? cblorpro~ziM. 

0 -
163 34 IF ? 12 12 1.v. 650(300) 33(15) Uterue s » 44 hrs. n.cz:pira. to~·y f~H ui·E}.Purulen t bronclli tis. 
164 10 AF 1 12 24 1.v. 500(225) 13(4~) ?fil s D 3 days Spasms not oont1:-ollod. Bronoho,:meUMonia. 
165 26 AM . 5 43 28 i.v • 850(300) 33(18) ttead $ l) 4 days F. B. deep to 'WOW'ld • .Dronohopne1.1.monia. 

Spaemo not contl'Olled. 166 34 IF 8 25 16 1.v. 350(300) 12(9) Uterue s D 28 hrs. Respiratory failu,:e. 
167 6 AF 14 ? ? i .• v. 2100(225) 6(3) Head 'r4-7 s :R Dental extraction. 

• 168 50 AU 8 .J a. 3 d. 1.v. 3950(300) 30(6} Bead s D 17 doya .'06 bil 1 tate<l I.v. 1'eeiting ;prol<>nfi8d• 
I 

300(300) 21(21) I •169 28 AF 4 20 18 NF Uterua s D 26 hrs. Admitted cluring r.oriod of onset. 
lminating. Spasms not controlled. I 

I 
I • ~reatod after the starl ot the t . P. P. R. trial. 



APPENt>lX lV 

TRIAL IV NOJf-NECJiA'l'AL PATIENTS (I. P . P . R. ) . 

(INCLUDING OFF SERIES AFTER START OF I . F . P. R.) 
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APPENDIX V 



TRI.AL <lfE • 
A • • -s: ..-. t! • ·-• 0 «l C • 1 t, ! If ...... ~.I tr! ~ ......... - ~ : k .11 ~ ·- .o- .p 

• • 0 .. • -f'i 0 o. ... ,a t Couent !i .. g;: i! .... ,c:, ,::t • 0 ,c:, 

'"' .A.,.. • J 'g tLS • ~! 
4'C = ~, '4 • o• ~o ...: ... -. <~ i:,,.-

222 6 ,.. 22 32 6(4) - 28 apa.ama not controllsd 
u 

223 5 6 19 T' 8i(}i) - 1) 3 respiratory failure 
A days 

224 6 5 0 24 ~ Ui (2) ,., 
225 .5 0 16 4t (2) Bpn D 52 as not cont:roll 

a bra 

7 6 26 T 31(21) - D 
Al 1. . .... hrs 

227 13 l2 120 7 T 1:, ( 3) R 
AP da,T• 

228 7 6 0 21 T 26,(3) 
AP 

229 6 6 25 111 T 2 (2} - D 26 spa.a not cont.rolled 
IP hnJ 

230 9 6 6 72 f .s (4) Bpi 60 reapiratoey failure 
M bra 

2Jl 8 6 8 l5 f 4. (2) tsp,. J) 24, respiratory failure 
AP bra 

232 u 7 52 ,.. T 7 (,i) R 
4qa 

233 4 0 ll T 5i(J) Bpn D 4.7 
IM hrs 

231,. 7 6 10 17 8 (5) 33 a bra 

235 7 5 15 '' T 8 (5) - D 35 respiratory failure 
bra 

2)6 8 6 l 48 1' ' (3} - n l5 spas not c«zt:rolled 
AP hrs 

237 5 5 1.6 22 ,.. (6) 
I 

238 5 ; T 10i(4) Bpn D 7 reepirator;r tailure 
AP eta.ya 
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t.5 ·• • • !.5 l~ !1 

.,.._ 
t, • i d 

~ 'tf - f i .. .""""' ff ~ • 1i • iJ • ii .. I Ooaaent 11 a !. !~ ii: il .. "4 i ff.I ... 

2;9 ' ' I+ • ' 1100('60) D 10 
All 4ap 

9 8 %1 • T- 890(120) I 
a 

2U 8 ' 
,., 

' i.,5(:,25) l) u 
AP Jin 

242 7 0 lt8 ,... 5.10(210) Bpn D l a a.;,. 

21.., ' 8 0 J1 ' 220(120)' D ~ ..-•• uot omtrolbt4 
a hn 

Wt. 7 6 6 ' JJ7(150) D ,.a apau not oon,rollecl 
.&I bra 

9 7 1 u. ' 9)5(210) J) ' IP dq• 

lO 7 12 74. ,. 967(~2, D ' a clqa 

241 5 s ~ T 2'°(l6o) D 24, sp.._ not oontrollt4 
a ... 
' ' 20 ' J9S(28o) D ,1 

Al bn 

I+ 0 9 • SO(SO) Bia l) ' epaaa n.ot ocntiou.4 
All bra . 

250 1 s 39 u f 150(150) l) 1, apuaa not OOlltJ'OlW 
Al bra 

251 ' 19 4J. T J7S(575) D 24, apaaaa not oontiallea 
AP hh 

252 6 lQ 15 f J62(2J7} Bpn D ,s 
u bra 
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C) 0 I'd cg 11 ~ 112 a 
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253 6 5 16 24 '1' 125(125) 10 .spaams not contro1lod 
A'Jl bra 

254 4 2 21 'I' 25( 25) 6 spasms not controlled 
a hrs 

255 5 5 5 8 NF 150(150} l) 12 spasms not controlled 
AM hrs 

6 6 6 !' 225(150) D ~ epas s :not controlled. 
hrs 

257 6 5 0 32 !' :U..75(Z:0) lO respiratory t'"ai lure 
AF days 

258 6 6 0 3 X 75(75) »Im 7 spasms not controlled 
hrs 

259 7 6 13 22 T 750( l.50) D 7 spasms not controlled 
a days 

5 5 0 8 1' 50(50) D 6 spasms not controlled 
I hra 

261 8 8 0 i T 825(150) R 

262 7 6 21 24 JO' 75(50) D :56 spa.ae not controlled 
t~ hrs 

263 5 5 -0 28 NP 75(75) 24 spa.a.~ l'lot controlled 
.AP hrs 

.. 
264. 7 75(75) 12 1+ 2 D epaua not controlled 

" hrs 

265 6 18 2} 1' 150(150) D 23 •pasu not controlled 
.Ml 11.ra 

266 4- 0 }6 NP 75(75) D 10 spasms not controlled 
nt hrs 

'267 7 7 lO 13 NJ' 150(150) D ro spasm~ not controlled 
hrs 

2f>8 5 5 0 13 F 12.5(125) 13 spasms not controlled 
AF hra 

269 5 20 24, T 000(150) not D 6 gpa.gme not controlled 
AP done days phenobe.rbitone added 

270 7 ' 48 !? 125(125) 17 spaams not controlled 
il .hrs 

271 5 0 19 100(100) D 15 epu111s not controlled 

" hrs 

272 5 5 0 9 1 ( ) not D 18 spnl1!Jls not controlled 
done hrs 
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273 6 5 8 19 !l' 5 10(6) 51 respiratory failure 
bra 

274- 12 0 'I' 1.6(6) D 35 ulcer ot trachea 
days th respirator., 

obatruc-tion 
275 9 8 9 32 37(7) D 11 

AM dqa 

2.76 7 6 0 15(6) B D 5 res iratoey f'ailu.nt 
AF days 

2n 8 7 u 23 t.-3(13) B 6 respiratory failure 
All days 

278 10 6 66 4 T }f 58(12) 
AP daya 

Zl9 7 6 6 24. St J+J+(12) 6 res irator.r :failure 
AM. dqa 

280 7 6 ! u.(8) 54 res ire.tor., f'ailure 
hn 

281 l} 0 20 u..(i.) 9 
AP days 

282 17 8 0 11 T 2 2(2) only moderately g daya vere 

283 5 0 15 7 10(8) D ' re~iratory failure 
AM ~ 

' 5 0 27 6(Z..) 3 respiratory failure 
dqa 

285 5 0 4 5 10(6) pn z.. res irator., failure 
<lays chlorpro11. added 

286 8 7 5 22(10) Bpn 5 reapiratory failure 
d days chlorpro. added 

287 1 6 0 5 12(10) ot D ~ IF done days 

288 5 0 u 5 Jfil D 26 spuaa not controlled a hra 

289 6 5 .5 2(2) 38 
hr 

6 15 8 Jl 5 12(8) 4 reapiratory failure g dqa 

291 7 7 6 21 3 Bil D 10 spa.as not controlled 
IF hrs 

292 13 ?2 0 2- NP 2 11 8 .. ot controlled » bra 



OFF SERil!S BEl'ORE S1'AR'? OP I.P.P.R. (NE<JU.TAL 
PATI.fflTS) 

( INCWDING !Ol!:'!TLPROIAZIME GROUP) 



( OFF SERIES) NEON ATJ.L ~ATIENTS BARBI'J.'URATE CHWRPROMAZINE COYBINATIClf 
TREATED Gll>UP -fJJ -Q >. • -m .. • ·-C) 0~ t~ s:, I) Ei ,0 .. 

0 .... - ~ 1J 0 f-1 t, ~ C, .... 
al H op - ti!> ~ , __ a:I 

f-1 f.+ Cl) ! ,g td ·- Q O; f) ~ .... > a> ID 0 ... G) .... ~- 0 ~.,.. ..... .... 
!i 

... ::1 't"t .... G> ..... 'Cl 0 •. .... . 0 'O ~ p Cl) 
Comment ei- <d 0 k ~ co CD r-1 ~ ;,o +a ~ OJ k El 

a.::.t t) Q) s:: I .,.. l .cia .d 0 ::s ,..j Q) ::s •rl 
0~ ~~ I'-(~ a..o < +» o- µ.. -= < "' ~ en., 

293 6 5 0 19 T 950( 100) 8( 3) R 
AF 

2<.JI+ 7 16 '1' 250( 50) , i..( 1) R 
Alf 

295 6 .5 7 19 T 350(75) 7(2i) Bpn D 8 respiratory 
All daya failure 

296 5 6 24- NP 100 4i Bpn D 35 
Alf hrs 

297 8 7 32 T 325(75) 8(~) !( only' moderately 
Al( seTere 

298 7 6 0 24, '.r 225(75) 5i(2) Bpi D 4 respiratory 
AJI days f'ailure 

299 12 8 0 5 'f 100(50) 2t(J.i) D 2 
g da;ya days 

6 0 24- T 25 1 Bpn D 23 respirator.r 
AJl hn failure 

301 6 6 12 T 250(75) 7(1i) R 
AP 

302 7 6 24 T 300( lOO) 5t( 1) Bpn D ' respiratory 
Alf days tu.lure 

303 5 ? ? T 325(75) 12(3) Not :::) 9 respiratory 
AF done days :failure 

301+ 6 6 23 10 T 150(25) 3(1) D 17 cause ot' death 
Al day's unknown 

305 4 9 12 T 50 1 D 12 spans not 
AK hz's controlled 

6 6 0 16 T 125(50) ,c2> Bpn D 5 respiratory 
.AM days failure 

307 9 9 .5 9 T 15 2 D 28 spasms not 
AF h...-s controlled 

308 8 7 0 }t 'l' 75(50) 2(2) D 36 apaaaa not 
IJ( hrs controlled 

,j)9 7 ' 12 28 1 100(50) 3(2) D 7 respiratory 
All days failure 

310 ' 5 0 8 T 100(50) 4(2) D 3 
All da,ys 

311 12 8 30 } T 50(25) 1(1) R only moderately 
AF dqs severe 

312 5 3 6 21 T 100(75) 3(2) Not D 25 spa.an not 
Ml done hrs controlled 



{OFF SERIES) NEONATAL PATIEN'l'S BARBITURATE CHWRPRONAZilfE OOMBIN.ATION 
TREATED GROUP -fll ........ 

$'.l ~ • -IQ • • ·-Q) 0 ,cs Ck k s:: fl El .a • 
0 '"- 0,4 0 k 0 : t, • ,... 
~ l>4 .... - '" A ~ f.t h flD 

= Jf fi • "'rd rd m- s:= Pt ..o- Ill s;: ... 
Q) Ill PO 0 .. 411 "" 1-4- 0 tlt..-1 rt .... 

• ,t:J .. ::.i .... l! : :i ! 'O 0 • s:: • 0-d ::s "". Comment : g ''G 0 ~ Q) ...... tlO Cl) rd ..... ~ ID ~! 
<~ ~~ t> R I. .cae AO :s .... A 0 la. Jl.t 0 "" ... o - At ID «~ tr. ... 

313 5 5 0 u. T 250(125) 5t(2f) D 3 
AJI d.81'• 

314 7 6 0 21+ T 325(100) 7t(2i) B:i- D 5 

" days 

315 ' l5 18 T 300(75) 9(2} D 26 span• oeaaed on 
Alf dayl!I 10th day ; stiff' &: 

maraamic. Spa.us 
restarted 24th day. 

316 9 18 4.8 '1' 150(100) 1+(3) 
respiratory failure. 

Not D 29 ape.ams not 
D done hre controlled 

317 5 5 0 11 T m(125) 5(3) D "° spasms not 
.All bra controlled 

318 12 6 7 6 T 75( 25) ~(1) R on].y moderate~ 
All daJ'• severe 

319 5 s 2 8 T 250(75) 7(2} D 3 spasms not 
il days controlled 

3:!> 5 5 ? ? ff 25 l D 4 apaus not 
D bra oontrolled 

321 9 7 23 21.. T 100(50) 3(2) R only moderately 
All aeYere 

322 7 7 0 ? T 125(7.5) 4(2} Bpn D 16 maraaaus , Bpn 
All days ce.uee of death 

323 ll 8 24, 2 NF 200(75} 5i(2) D 6o apaau not 
g day• bra controlled 

324. 7 ' a, 22 'l' 275(100) 61(3) Bpn. D 64, 
Al( bra 

325 6 T 225(125) 5(2) D 62 respiratory 
A¥ bra failure 

326 4, 12 23 T 75(50) 2t(l) R only moderate~ 
All eeYere 

327 ' 58 T 325(125} 7(2i) Bpn D Jt- respiratory 
All daya failure 

328 5 ? ? NF 25 1 D 8 
All bra 

329 19 24 3 '1' 25 t R onl,y lloderatel,y 
AM daya seYere 

330 12 7 6 T 25(1~) l(i} R no reflex spasaa 
Ill day• 

331 10 5 36 ? T 75(50) J.i(l) R only moderately-
AP seYere 

332 ' ' 0 18 'r 350( 87t) 8( 2) Bpn D 8 respiratory 
All day• failure 



'OFF SER N !.AT, PA~ lWffll'ftlRATE CHOO AZINE COJfBIIATIOB 
TRKtd' ,D GROUP. -C -,= h .. -• .. .. ·-.... 0~ \.<I k ri• g s, .... iH -ri- OA 0 k 
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333 7 7 7 ' T 162t(75) 5}(2) Bpn. D ' respiratory 
days tulure 

3}4 5 0 100(50) 4.(2) D 50 spasaa.s not 
AP hrs controlled 

335 l2 10 48 T 125(75) ,1(2) R no Nflsx ape.us g 

336 6 6 12 ? ff 8~(50) 2{1) D 48 respiratory 
hrs tu.lure 

337 6 25 l+8 !r 100(25) J(l) 
.AF 

338 6 0 12 '.l' 237t(62f) 10(3) Bpn D 7 respiratory 
Jul days f"ailure 

339 9 7 0 :,6 '1' 50(12i) i only moderatel.y 
severe 

6 6 - 10 T 37{25) i 110 reflex spaaaa 

6 6 3 8 125(62) 5(2!-) "' spasms not 
hr• controlled 

342 8 1 6 24- NP 112(50) 1.(2) D 70 respiratory , 
hrs failure 

343 7 6 10 24 87(5')) 31( 2) 45 spae.me not 
hrs controlled 

344, 6 5 20 a 87(50) ~2) Bpn 66 
hrs 

345 6 2 19 'f 137(50) 5(2) ot l) 7 respirator., 
dane days failure 

6 6 6 l4 ff 125(62) 5(~) Bpn lt spe.saa not 
days controlled 

347 10 8 - i.B 'f 25(12) t no refiex spaa1111 

a 7 48 21,. 50(25-) 1 4* 'I' .. ion 0£ 
a.y. teed 

3l+.9 7 6 19 12 T 87(37) ~(l) I 

350 I+ 6 16 i 20 g hrs 

351 7 .5 6 48 T 37(25) 2(1) onl,y era.tel:, 
Al hn 1 •• • severe 

352 s I+ 2 1.8 ~ 125(37) It{ 11') Bpn 7 respiratory 
I. days .failure 



(OFF SERIE:S) NEONATAL PAT!ENTS BARBITURATli.: ACETYLPROMAZINE CO,ffiINATIClf 
TREATED GROUP 

-02 ->a • - • 
ti aS It • a ·-I) 0 'O t+; k s: rtl 0 ,a • 

C) .... ._ OA 0 J.4 fi :; ti I) r-1 
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k k Cl) J'g rd. ·- s;; r-1 P'-' (Q s:; +- > 
/l) tQ 0 .... 17) .,., ~ 0 Pi...; r-1 ..... 

Q) p .. ::s •rf .... Q) .,., Q) Id .p • = • .s 11 ;:J ~ I Comment ~: f1 >d 0 ~ ~ .a .® .:l (l) 4l t.o 4> 'O e'J 

< 2 s;: 12) () s:: l. ~~ ..ct 0 ~-M Cl) ::s ..-1 
H~ r .. o < .p ~- <'H ~ CJl -t" 

383 8 8 0 16 NP 3:) - D 3i spasms not controlled 
, 1, 

.tu• h...-s 

384 7 5 15 2Ji.. NF 125 .. D 21 spasms not controlled 
AF hrs 

385 6 G 19 27 NF - D 7 spasms not controlled 
AH hrs 

386 8 6 0 36 '1' 200(100) 61(2) D 4 re81}iratory failure 
IM d.eys spasms not controlled. 

387 6 5 0 2,3 1, 2 D 12 spasms not controlled 
AM hrs 

388 5 4 0 13 T 185(70) 9( 2-}) not D 9 respiratory failure 
AM dane days 

389 7 6 8 16 T 145{85) 5(~) not D 58 respiratory failure 
AJ, done hrs 

390 6 t:; 12 ro T 90(30) 4-1(~) Bpn D 7 respirator,1 f"nilure ., 
AM dbys spasms not controlled 

391 7 7 2 12 T 2t£ Dpn D 56 respiratory ~DJ.lure 
AM hrs 

392 9 8 0 16 T 1ID{30} .5k(li) R 
AM 

393 7 7 0 9 T 140(30) 7(1!} D 9 respi:rntocy failure 
AP days 

394 7 6 lO 28 T 90( 20) ,%-(lf) 1) 8 respiratory failure 
AM da,.vs 

395 It- 1+ 12 12 T 70(40) 4H2} D 48 spa.ems not controlled 
AM hrs 

396 5 5 0 19 UF 20 ii D 51 spasms not controlled 
.AM hrs 

397 5 1+ 3 12 NF 10 j_ D 23 spasms not controlled 2 
AF hrs 

~ 0 2Z ;ti 70{,:J) 1+:(1;) no--t- spiratory f'ai.lure 
AU done dey"s 

399 7 7 12 24 T 80(20) ~(l) D 7 respiratory ~ailure 
day$ 

400 6 4 0 li-8 T 70(20) Yz-(1) D 5 respira:torJ :failure 
AJ.l days 

401 7 6 24 36 i.v. 70(20) ;i-(l) Bpn D 9 respiratory failure 
AM <l.c'\Y$ 

402 7 6 12 24 i .v. 100(30) 5(1!) D 6 respiratory f'ailure 
AM da;ya 
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403 8 6 a, 24 1 •• • 120(2:>) 6(1) D 10 re& ra.tory failure 
days 

404 11 lO 6 30 1' 100( ro) -!( t) cheat defo ty 
i .T. 

405 6 5 6 18 i . v . 80(40) 4(2) pn 5 res iratory 1"ailure 
dqa 

6 ; 5 4 a. 'f 70{a>) 3{,) ild on admission 
deya 

407 7 6 0 18 (}')) i..H2) 4 respiratory failure 
days 

i.os l4 11 48 48 20( 10) li( 1) only moderately severe 

409 ll lO 0 24 ~ {10) li(i) only oderately severe 

8 7 1 24 1. v. 170(30) 8( li} 11 re ratory failure 
sys 

411 lO 6 24 4 10 l only aoderatsly severe 
da,ya 

412 10 9 lt.B 24 T 60(10) ll(i) 
AP 

UJ lD 7 t 3 40( 2'.) l only IIIOderataly severe 
KP daya 

4.14 l.l+ ll 0 3 m' 10 spas s ceued. rapidly 
days 

415 5 5 s 13 1 . ... 120( 3-?) 5i( 1t) not 8 res iratory tailure 
AF done dqs 

4.1.6 10 9 0 18 T 50( al) 2i( 1) D 6 respirator:r failure I de.ya 

4.17 10 9 2 ro 1 • ..-. 50(,0) 2t(l~) Bpn D ~ respiratory failure 
days 

4-1 1 1' 20 1 . Y. 6o( 20) ,.( 2} not ,.: reaplrator:, f"ailure 
I done daya 

4-19 5 4- 16 24. 20 2 D 28 $ s a not controlled 
hra 
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4.20 6 5 16 A+ +n D 20 spas1H not 
'P hra controlled 

421 8 7 0 ? i . v. A+C• 1l not D ll respiratory failure 
1 done days 

422 6 6 4 -:tO+B 6 res irator,r £allure 
days 

4-23 7 6 2 21 + C + D 18 spa.a not 
hr~ controlled 

7 6 0 1 i.v. + 4t res iratory failure 
day$ 

425 5 6 16 T C+P D 66 reepirator;r railure 
AM hrt:I 

1._26 7 6 l 15 i . v. C + P. D 4 spasms not 
A deya controlled 

4-27 6 6 0 13 C + :) D 48 respiratory failure 
I hrs 

428 4 6 12 i . v. C + pn D 4 res iratory t"ailure 
IW days 

4-29 5 5 9 4 i . v. C + :P1'l 'D 4 res · ratory failure 
AM days 

4-30 5 4 l C+ Bpn D 4 re piratory ~ailure 
A), days 

., 
1.-31 8 1 l2 C+ )) 48 spas11;S not 

AM hrs controlled 

432 5 5 0 ~ C+01-'l' D 5 res irator.r failure 
AF days 

433 5 Q 40 F C + +T D 9 spasms not 
hrs controlled 

434 6 5 12 16 C+B+'l' D 16 spaams not 
hrs controlled 

435 7 7 0 17 + + T 8 spa.ams not 
AF bra controlled 

436 10 8 48 BP hlora.l n. no reflex spas a 
AF only 

4,37 5 5 0 16 - D spasms not controlled 
ied on admission 

438 16 16 ? ' B C R no l'eflex spa.ams 
AP 
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353 9 7 32 48 i . v, 87(.50) 3(1t) Bpn D 7! respiratory failure 
AF 

3.54 5 4 12 28 i .v . 125(37) 5t(l!) Bpn D 8 respiratory failure 
AV da,yz 

355 9 6 21+ 3 i . v , 112( 37) 5( lf) Bpn D 7 respiratory failure 
AM dqs deya 

356 8 6 15 21 i . v . 212(50) 8( 1!) D 8 respi:r: atory failure 
g days 

357 6 5 0 18 i . v. 200(62) 8(2!) Bpn D 6 respiratory failure 
AP days 

358 7 i 0 8 NF 37 i 12 D 16 spasms not 
AF hrs controlled 

359 7 7 0 13 NF 100( 62) 4-(~) Bpn D- 38 spasms not 
AM hrs controlled 

360 5 li. 0 34 H]I 62 3 J3pn D 50 respiratory failure 
IM bra 

361 9 7 24 48 T 175(37) 7(1!) Bpn D 15 Bpn cause of death 
Al days 

362 4 3 0 24 1' 225( 37) 9( li) Bpn D 37 Bpn ma:rasmua 
Al days cause of death 

363 6 4 0 48 ,.. 112(62) 4.i(2) Bpn D 7 respiratory failure 
AF days 

364 8 7 8 18 T 237( 37) 7( li) Bpn D 4.2 Bpn &: mara.smus 
Alf i . v. ~· cause o-f death 

365 6 ,.. 6 48 NF 25 1 D 3 spasms not 
AF hrs controlled 

366 9 9 0 10 i.v. 150( 37) 5( J.t) Bpn D 9 respiratory failure 
IM days 

367 7 5 0 24. 'r 112(37) 4-(lf) Bpn D 9 respiratory failure 
AM i .v. days 

368 12 7 ~ 5 'l' 150(37) 5!{1) D 11 cause unknown 
D da,ya i . v. da,ys 

369 6 6 8 12 i . v. 112(50) 4-t( 2) D st respiratory failure 
AF daya 
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( INCUJDINC. OFF SERIES AFTER START OF I .P .P . R.) 
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Case No . 530 Hoep. o. 5290/60 I.P . J;'.R . SERIES 
ge: 21 .3.go. Date of Admis ion: 15.2.60 Date of Disch 

Age , race and sex: 7 ,d ys.. African fe ale. · 
6 cla.,ya. Incubation peri.od: 

Period ot on.sett 
Admission time: 

,; hours, 
16 hOurlh. 

Artificial re .pirntion: Thi was intained on a Radcliffe k 
V pwap. 
lnflation pressures - 13 to 19 em, of wnter. 
PaC02 . • 16.2 to 43.7 • H • 
Aeeisteci reapirat:1on .. 13th to 17th days. 

Curare dosage: 246 g .. intrnuscul.arly 
xi.mu daily dose 30 

total (12 days) 
• {7th day) 

1 lbs. 9 oze. (3rd day). 7 lbs . 3i ozs. (5th day) .. 

Investig tiona: Electrolytes 
serum sodium 

potass:tu 
Blood urea - aximwn 

... ll? dq/L. 
- 5.1 mEq/L. {3rd day) 
55 mg .% {8th day) 

Tel!fPerature: There waa a low gr de pyrexia until the fifth week 
but no e isodes of hypothermia. 

Clinical cour .. , Mild peri-orbital oede was noted ro~ the first 
t· eon the third day in this infant. Diarrhoe~ developed on the 
tenth day but ree ._;>ond.ed to treat ent with ehlor phenicol. Cur re 
was .stopped on the twelfth day and althoq h rii;idity became sever-e 
reflex tetanic spaem were not observed. A severe anoxic episode, 
w1th br-adycardia, occur.red on the twenty-sixth day b~ause of 
biocblge of the tracheoto y tu e. This was successfully removed 
on the tw&nty-nintb d y and the inf t discha ged with ·1d residual 
r~idity Oll t.b.e tbirty•&Uth day. 

Co ent: Despite an episode of anoxia the tracheotomy t~be w a 
removed ear.ly in this in.font tr-eated with I .P .P.R. 
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TETANUS NEONATORUM* 
R. WRIGHT, M.B., CH.B., Medical Regislrar, Deparlmenl of Me,licine, U11iversily of Natal, and King Edward VIII 

H(}.\pital, Durban 

Despite the high incidence of tetanus neonatorum in South 
Africa a large series of cases has not been recorded. Fried­
lander,1 and Klenerman and Scragg,2 drew attention to the 
frequency of the condition in Durban, and there have also 
been reports from the other large centres. 3 - ~ During the 
3-year period May 1956 to April 1959, 246 cases of tetanus 
neonatorum were admitted to King Edward VJll Hospital, 
Durban. Of these, 217, admitted to a special tetanus unit, 

• are the subject of this report. 
Race, sex mu/ age. The average age on admission was 

7 days. There were 198 African and 19 Indian infants, a 
ratio of approximately 10 to 1, and males outnumbered 

. females by 129 to 89. The seasonal incidence was not striking, 
though there was a slight increase during the summermonths. 

/11fectio11. The organism was rarely isolated. but the um­
bilicus was always presumed to be the source of infection, 
though in a few instances it did not appear septic. 

Clinical features. The appearance of an established case is 
unmistakable. The face is pursed up in risus sardonicus and 
the limbs are partly flexed and stiff, with fists clenched around 
the thumb and toes plantar-flexed. There is usually some 
degree of opisthotonus and characteristically stiffness of the 
abdominal muscles. By placing one hand on the infant's 
abdomen and the other over the spinal muscles we have found 
the simultaneous contraction of these antagonistic muscle 
groups to be a sjgn pathognomonic of reflex tetanic spasms. 

Diagnosis. This picture is so characteristic that we agree 
with Jelliffe8 that there is no valid differential diagnosis, and 
differentiation from conditions causing convulsions in the 
neonatal period is easy. Some difficulty may occur in the 
minority of patients (7 % in this series) who are not having 
typical reflex spasms when first seen. Infants suffering from 
meningitis, birth trauma or sclerema have shown sufficient 
resemblance to tetanus to be admitted with this diagnosis. 
Necropsies were performed in all deaths and in none of them 
was the clinical diagnosis of tetanus disproved. 

Treatment. The general principles of treatment remained 
' constant throughout the series. One hour after sedation a 
single dose of 50,000 international units (i.u.) of antitetanus 
serum was given intram)Jscularly. Benethamine penicillin, 
300,000 i.u., was injected by the same route and repeated 

,every third day unless sigllS of pneumonia supervened, when 
soluble penicillin or a broad-spectrum antibiotic was sub­
stituted. Local treatment of the umbilicus was restricted to 
cleaning with hydrogen peroxide and the application of 
merthiolate. 

Feeding. When spasms had been reasonably well controlled, 
an intragastric rubber or polyethylene tube was passed by the 
nasal or oral route and feeds of expressed breast milk given. 
However, because poor absorption and aspiration of feeds 
occurred quite commonly, intravenous feeding by intermittent 
scalp-vein infusion has been recently attempted in a few 
infants. Most of these were hypothermic and their fluid 
requirements low, so that overhydration with the development 
of oedema was a constant danger. Difficulty in providing 

• Paper presented at the 42nd South African Medical Congress 
(M.A.S.A.), East London, C.P. September-October 1959. 

adequate nutrition during the stage of reflex spasms and 
rigidity resulted in death from marasmus and broncho­
pneumonia as late as the 5th or 6th week. 

Sedation. Chlorpromazine has been compared with 
barbiturates and a mixture of barbiturate and chloral hydrate 
in two random trials which have been reported elsewhere.7•1 

Chlorpromazine (or acetylpromazine, another phenothiazine 
derivative) was used in combination with a barbiturate in a 

TABLE I. DRUG COMBINATIONS AND DOSAGES USED 

Size of Dose Daily Range 
Drttg 

Chlorpromazine 
Phenobarb. sod. 

(mg. intramuset1lurly) (mg.) 
25 100-200 
60 60-300 

Phenobarb. sod." 
+ chloral hydrate. . 120 orally 
Phenobarb. sod. . . 30- 60 
+ chlorpromazine I 2!-25 
Phenobarb. sod. . . 30-60 
+ acetylpromazine 5-10 
*300 mg. (intramuscularly) maximum for 

240-720 
30-180 

12!-100 
30-180 
5- 40 

1st 24 hours. 

large number of cases in an attempt to reduce the toxic 
effects of both drugs. Table J shows the various combinations 
and the dosage of the drugs used. When once spasms had 
been controlled, particularly in the phenothiazine-barbiturate 
groups, the dosage required was usually at the minimum of 
the daily range. 

Tracheotomy. Tracheotomy was performed on J 7 patients, 
13 of whom were compared in a random clinical trial with a 
conservative method, a mixture of chlorpromazine and bar­
biturate for sedation being used in both groups. 

DISCUSSION 

Incidence. It is difficult to compare accurately the incidence 
of tetanus neonatorum in Durban and district with that else­
where. Table lI has been constructed from reports in the litera-

TABLE II . INCIDENCE OF TETANUS NEONATORUM 

Area Period 1111der Re11iew No. of Deaths or Cases 
Great .Britain• 1938-47 36 deaths 
United States•• 1951-55 370 deaths 
Singapore". . 1946-50 254 cases 
Ibadan" J-953-56 141 cases 
Durban 1956-59 246 cases 

ture to emphasize the alarmingly high incidence at Durban. 
Table I I l shows the figures for the past year for "eonatal 
deaths in King Edward VIII Hospital, Durban, indicating 
that tetanus is one of the major killers. Because of the rapid 
period of onset and early death if spasms are uncontrolled, 
it is likely that many more infants die before reaching hospital. 

Aetiological.factors. Though no specific custom or method 
of delivery can be incriminated, about a third of the mothers 
gave a history of the application to the umbilicus of a 'black 
powder' obtained from a witch-doctor, and in a few cases 
Clostridium tetani has been cultured from this substance. 
Confinement on a mat in a hut or shack with ·an earthen 
floor, and the use of an unsterilized razor blade, pair of 
scissors or sharp reed for cutting the cord, has not surprisingly 
resulted in umbilical sepsis. However, quite frequently the 
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TABLE Ill. NEONATAL Dl:ATHS AT KING EDWARD Vlll IIOSl'ITAI. 1'01\ 

THE Yl'All ENDED 30 JUNE J 959 

l'n:mal urity .. 
Tela nus 
Asphyxia neonatorum and ;1ickct:;s·is 
Bronchopncumonia .. 
Gastro-cnteritis 
Miscellaneous 
Haemorrhagic disorders 
Cerebral haemorrhage 
Mcningilis and septicaemia 

Total .. 

167 
90 
87 
79 
72 
61 
49 
18 
12 

635 

0/ 
/o 

26·2 
14·2 
.13 · 2 
12-4 
.11 · 3 
9 6 
7·7 
2·8 
I ·9 

delivery took place in a location or domestic servant's qL;ttrlers,' 
and some of the mothers, · occasionally with teaching or 
nursing experience, had obviously made some attempt at an 
hygienic confinement. or had even teen delivered in hospital. 

Prognostic criteria and l'l'if<'l'ia of' sei•ffify. Spivey ct a/. 1" 

have used a 7-day incubation period as the critical level for 
prognosis. ln the present series only 7 % of deaths had an 
incubation period greater than 7 days and only 8 % a period 
of onset of more tha11 24 hours. While a short incubation 
period and a short period of onset usually indicate a poor 
prognosis, as many as 24 % of the recoveries had an incubation 
period of less than 6 clays, and 30~,;; a period of onset of under 
6 hours. The most useful prognostic sign is the severity of 
reflex spasms on admission; only 1 of 64 cases in which they 
were spo11ta11co11s recovered, whereas 12 of the 15 infants who 
were not having typical spasms on admission survived. In 
8 of these, reflex spasms as described above were never 
observed, but stiffness and facies were so typical that they are 
classed in a small group corresponding to mild tetanus in 
non-neonatal patients. The existence of this type of case. as 
well as another small group in whom spasms were only mode­
rately severe, though together comprising less than 10 % of 
.the series, nevertheless emphasize the need to randomize 
when comparing different treatment groups. 

Co111plicatio11s and 111ccl,a11is111 of deaf/,. We have found 
considerable difficulty in deciding on the exact cause of death 
in the n,djority of cases. In general terms there would appear 
to be 4 groups, viz: 
1. Uncontrolled spasms, usually in those dying within the 

first 48 hours, anoxia and exhaustion being largely re­
sponsible. 

2. Respiratory failure, occurring between the 3rd clay and the 
end of the 2nd week; the action of the toxin on the me­
dullary centres, over-sedation and pulmonary infection 
and atelectasis being factors in its causation. 

3. Marasmus with terminal bro1ichopneumonia between the 
3rd and 8th weeks. 

4. A miscellaneous group including tracheo 0 oesophageal 
fistula from prolonged tube feeding, neonatal peritonitis 
and aspiration of feeds. 

Necropsies on those dying early usually show acute congestion 
of the lungs and liver with intra-alveolar haemorrhages and 
cerebral oedema. Histological evidence of bronchopncumonia 
was present in 37 % of deaths, i'ls i11eidcnce being cl ireclly pro­
portional to the survival time. Two of the infants who re­
covered showed radiological evidence of compression of the 
mid-thoracic vertebrae. 

Comparison of sedat ivcs used. Table J v ·shows the mortality; 
and the average survival tin,c, in those dying within 14 days 
in the different treatment groups. Experimentally the pheno-

.thiazine derivatives have been shown by Laurence and 
Wcbster 1

1. to have a potent antiletanic action in animals and 
this has been confirmed clinically in non-neonatal tetan'us.1,s 

TABLE IV. COMPARISON 01-' DIHEllENT TREATMENT GROUPS 

No. of' Treatment 
Ca.1·ey, 
· 17 Barbiturate 
34 Chlorpromazinc . . . . 
20 13arbiluratc +. chloral hydrate 
77 Chlorprumazinc + barbiturate .. 
34 Acctylprumazinc + barbiturate .. 
J 7 Tracheotomy 
18 M isccllancous 

217 ( Recoveries 38) 

Per­
centage 

Mortality 
72 
94 
90 
76 
74 

100 
92 

--82·5 

* Averag~ survival time in deaths und_er 14 days. 

Survival 
Time• 
(days) 
2·2 
2·0 
3·8 
4·0 
5·2 
4· I 

In two clinical trials in the present series phenothiazine deriv­
atives used alone have not been effective in controlling 
reflex spasms in 75 % of cases, even if given in large doses, 
and the mortality has been high and the survival time short. 
Jn this respect we have not been able to confirm the findings 
or other workers. 15

•
16 When they have been combined with 

b,:rbiturates_, spasms have been controlled · in all but 30% 
ol cases, with some reduction in mortality, but in general 
death from uncontrolled spasms within the first 48 hours has 
been replaced by death from respiratory failure a few days 

TABLE V. COMPARISON OF MORTALITY W!TH ' THAT IN OTHER LARGE 
SERIES 

Per-
Series No. of Sedatfre used centage 

Cases Mortality 
Present serie~ 217 acetylpromazine 82·5 

chlorpromazine 
barbiturate etc. 

JellilT et al." 26 barbiturate 96 
Spivev13 25 paraldehyde 77 

chloral hydrate 
Loh Siew Gck u 174 paraldchyde 92 

chloral hydrate 
Sarrouy et al. 18 20 chlorpromazine 80 

· barbiturate relaxant 
Pinheiro" .. 256 barbiturate 84 

chloral hydrate 
myancsin 

Tompkins" 141 paraldchyde 89 6 
chloral hydrate 
barbiturate 

Earle et al?" 32 barbiturate 25 
chlorpromazine 

later. In Table V our average mortality throughout the series 
is compared with that in other large series published recently. 
With one surprising exception/0 in which full details of cases 
arc not given, the similarity of the results with different 
conservative methods of treatment suggests that there is little 
to choose between the sedatives used. 

In an atle\npt to reduce the mortality from respiratory 
failure, a random trial was co·nductcd to assess the value of 
tracheotomy in preventing p11eumonia and anoxia. The 
sedative used was a barbiturate-chlorpromazine combination 
a1icl tr:icheotomy was performed under local a1iaesthesia, a 
metal lube bct11g inserted through a window cut ii'1 the trachea. 
Oxygen was acl1;1inislered when required by means of a funnel 
or·c.tthelcr but.without artificial respiration or humidification 
or the insp'ired ·air. 01ily very severe cases were selected for 
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trial. Though the mortality was IOO% in both groups, the 
survival time in the conservatively treated group was longer 
than in those on whom tracheotomy was performed, two 
cases in the former dying of late complications at 42 and 37 
days respectively. It is apparent that some form of assisted 
respiration is necessary in the treatment or prevention of 
respiratory failure, and a t1·ial is now in progress of total 
curarization, tracheotomy, and intermittent positive-pressure 
respiration. The constant meuical and nursing attention 
required may alone be an important factor in reducing 
mortality, making it essential to randomize when assessing 
the value of this form of treatment. While our own and other 
preliminary findings 5 indicate a striking increase in survival 
time, care should be taken in confining such a radical proce­
dure to severe cases; even if it is shown to be effective its 
use on a large scale will be limited by the expense and the 
need for specially trained personnel. 

Preventive treat111e11t. The only practical method of re­
ducing the high death rate from this disease lies in its preven­
tion. While this can pnly come with radical changes in the 
educational and socio-economic status of our African and 
Indian populations, a few measures may be advocated under 
present circumstances. A campaign by the !~cal authorities 
should be directed against the current tribal customs of 
applying foreign material to the cord, and advice given on 
simple methods of hygiene at the time of delivery. Active 
immunization of fT\Others during pregnancy in an attempt to 
produce protective antibody levels in their newborn infants 
has been suggested,21 and transplacental transmission has been 
demonstrated experimentally. 22 At least 2 inoculations are 
given at an interval of 6 weeks during pregnancy. Mothers 
delivered in hospital should be carefully instructed in the care 
of the cord; the development of tetanus in hospital-born 
infants who are discharged prematurely has been well 
documented,1° 01 3 and has occurred in this series. Lastly, in 
view of the high incidence and appalling mortality from the 
disease, it may well be that the administration of prophylactic 
tetanus antitoxin, which has become a routine in the treat­
ment of surgical wounds, is as strongly indicated in newborn 
infants at risk in areas where tetanus neonatorum is endemic. 

SUMMARY 

Over 200 cases of neonatal tetanus have been admitted 
to a special unit of the Department of Medicine, King 
Edward Vll I Hospital, Durban, during a 3-year period. The 
alarmingly high incidence of the disease in the area is em­
phasized, and possible aetiological factors mentioned. The 
diagnosis, clinical features, prognostic criteria and mechanism 
of death in these cases are discussed. Various forms of therapy 
are described, some of which were investigated in randomized 
clinical trials, and the value of phenothiazine derivatives and 
other drugs in the suppression of tetanic spasms compared. 
The literature is briefly reviewed and the problems of therapy 
discussed, with special reference to the control of reflex 
spasms and the treatment and prevention of respiratory 
failure. 

In view of the high mortality, public-health measures are 
urged in an attempt to prevent the disease. 

l wish to thank Prof. E. B. Adams for his encouragement and guidance; Dr. N. M. Mann for advice on feeding problems and assistance with fluid therapy; Mr. D . R. Gowans, Mr. G. Immer­man and Mr. D. C. Carter for performing the tracheotomies; Dr. S. Disler, Medical Superintendent, for facilities; and Matron Llijs and the members of the nursing staff for their cooperation. 
The Tetanus Research Unit has been supported by grants from the Wellcome Trust. 
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In recent years there have been several reports of the use of chlorpromazine in the 

treatment of tetanus (ANDERSEN et al., 1955 ; BODMAN et al., 1955 ; GELFAND, 1955, 1957 ; 

COLE and ROBERTSON, 1955 ; KELLY and LAURENCE, 1956 ; PACKARD et al., 1958) and ex­

perience in this department in two clinical trials has confirmed its value (LAURENCE et al., 

1958 ; AoAMs et al., 1959). The mortality rate among severe cases has remained high, 

however, and reflex spasms were not always controlled, particularly in the neonatal age-group. 

By comparing the anti-tetanic effect of various drugs on local tetanus in rabbits, LAURENCE 

and WEBSTER (1958) showed that acetylpromazine has 10 times the activity of chlorpromazine 

and is much more potent than thiopentone or mephenesin. I ts chief use to date has been 

in psychiatric disorders. This paper records the results of a clinical trial of acetylpromazine 

on 8 non-neonatal and 25 neonatal patients suffering from severe tetanus. They formed part 

of a group who had refused tracheotomy in another clinical trial (to be reported later), 

the object of which is to assess the place of this procedure in the treatment of tetanus. 

The general management of all cases was similar to that adopted in previous series, 

dosages of anti-tetanus serum and prophylactic penicillin being similarly standardized. 

Control of reflex spasms 

Non-neonatal cases. On admission 10-50 mg. acetylpromazine was given intramuscul­

arly, depending on the age of patient and the frequency and severity of spasms. Thereafter 

20-25 mg. were usually given at 4- or 6-hourly intervals, but sometimes a higher dosage was 

necessary or phenobarbitone was added to control the spasms. 

Case 1. This Indian female aged 16 years had an incubation period of about 21 days and a period 

of onset of reflex spasms (the " period of onset ") of less than 60 hours. She was having frequent 

severe spasms when disturbed, with marked trismus and rigidity of abdominal and spinal muscles. 

Fifty mg. acetylpromazine given intramuscularly produced prompt relaxation and almost complete 

disappearance of spasms. Good control of spasms and rigidity was achieved with 25 mg. at 6- or 

8-hourly intervals, and recovery was complete. The total dosage was 575 mg. given over a period of 

8 days, with a daily maximum of 100 mg. 

Case 2. There was no history of injury in this African male aged 19 years, but the period of 

onset was short (36 hours). On admission frequent severe spasms were observed to occur spontaneously 

and when he was disturbed, and as much as 70 mg. 4-hourly was needed for control (4th day). The 

patient remained mentally alert and sufficiently relaxed to take fluids orally until the 7th day (after a 

* I wish to thank Professor E . B. Adams for his encouragement and advice, Dr. D. R. Laurence 

who suggested using acetylpromazine and Benger Laboratories Ltd. for supplies of the drug ; Dr. 

N. M. Mann for his assistance, and Dr. S. D isler, m edical superintendent, and membi.;rs of the nllrsing 

stiiff of King Edward VIII Hospital, for their co-operation. 
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TREATMENT OF TETANUS WITH ACETYLPROMAZINE total dosage of 2140 mg.) when he became confused and hallucinated and developed incontinence of 

urine and faeces. Acetylpromazine was discontinued, but since spasms increased in frequency and 

severity and swallowing became difficult, chlorpromazine in combination with phenobarbitone was 

substituted 48 hours later with a favourable outcome. 
Case 3. The incubation period was 13 days, and the period of onset 42 hours, in this 18-year 

old African male. There was marked rigidity and he had severe spasms when disturbed, but by the 

4th day both had almost disappeared on 25 mg. acetylpromazine 4-hourly. On the 7th day when the 

dose was reduced stiffness returned, followed a few hours later by reflex spasms, but these were con­

trolled on resuming the original dosage. A total of 1205 mg. of the drug was given over 12 days 

without any side-effects, and the patient recovered. 
Case 4. This African male, aged 15 years, gave no history of injury. The period of onset was 

72 hours. Frequent severe reflex spasms were easily controlled and relaxation was good on 20 mg. 

acetylpromazine 6-hourly. Oral chlorpromazine and phenobarbitone sodium had to be substituted 

on the 7th day because all available supplies of the drug had been used. Spasms and stiffness increased 

in severity over the following 48 hours, and chlorpromazine had to be given by the intramuscular route 

to achieve control, recovery being complete. 
Case 5. There was no history of injury in this African male, aged 4 years ; the period of onset 

was less than 12 hours. Opisthotonus was severe with frequent tetanic spasms. Acetylpromazine 

20 mg. 4-hourly with added phenobarbitone sodium 90 mg. 8-hourly did not control spasms adequately, 

and the patient died 32 hours after admission. 
Case 6. This African male, aged 9 years, had an incubation period of 10 days and a period of 

onset of 48 hours. When first examined he had stiffness of abdominal and spinal muscles, relatively 

mild reflex spasms and bilateral bronchopneumonia. There was rapid progression, spasms and 

opisthotonus becoming severe, and he died 38 hours after admission, a total dose of 95 mg. acetyl­

promazine and 270 mg. phenobarbitone sodium having been given. The terminal picture was one of 

respiratory failure and opisthotonus, spasms being relatively well controlled . Case 7. The incubation period was 7 days, and the period of onset under 12 hours in this African 

male, aged 6 years . On admission he had trismus, opisthotonus and reflex tetanic spasms with bilateral 

bronchopneumonia. Spasms rapidly increased in frequency and severity and respiratory distress 

became marked. Control of spasms was poor on a total dose of 150 mg. acetylpromazine and 400 mg. 

phenobarbitone sodium, and death occurred 39 hours after admission. Case 8. This Indian female, aged 12 years, had a long incubation period (27 days) and a long 

period of onset (72 hours). There was good relaxation and control of spasms after the initial dose of 

20 mg. acetylpromazine and fluids were taken well orally. By the 8th day spasms had disappeared. 

The drug was withheld for a period of 18 hours with marked increase in stiffness, inability to take 

fluids orally and the development of severe reflex spasms. On restarting acetylpromazine, control 

was rapidly achieved and a full recovery made, after a total of 690 mg. in 13 days with a maximum daily 

dose of 80 mg. 

Neonatal Cases. All were severe and had typical reflex tetanic spasms. The average incubation 

period was 6 days, with a range of 4-10 days and the period of onset 24 hours or less in all but one case. 

Initially acetylpromazine was used alone in three very severe cases, and although given in high 

dosage of up to 125 mg. daily, intramuscularly in one case, it failed to control spasms and all died within 

24 hours. 
In view of the known potentiation of barbiturates by phenothiazine derivatives and the confirm­

ation of this action in tetanus in our previous trials, it was decided to combine phenobarbitone sodium 

in doses of 30 mg. with 10 mg. acetylpromazine. This combination was required 2 to 4 times daily 

while spasms were severe, but usually only once a day or even on alternate days after control had been 

achieved. Of the 22 infants so treated, three recovered and the average survival time of the remainder 

was 5 days. In a few of these, death occurred early as a result of uncontrolled spasms. In the others 

the clinical course followed a remarkably constant pattern. Relaxation and control of spasms was 

usually accomplished within 48 hours. Thereafter there was a period of good control of spasms 

lasting 2 to 5 days when little sedation was required. Apnoeic attacks, if they occurred, responded to 

resuscitation. In the terminal stage, sometimes lasting for several days, the infant was cold and flaccid. 

taking only occasional gasps, death being due to respiratory failure. 
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DISCUSSION 

Although it is encouraging that five of the eight non-neonatal patients recovered, no 

claims of the efficacy of acetylpromazine are made on the basis of mortality rate. The 

series is small and although all were considered severe because they were having frequent 

generalized reflex spasms, it should be noted that in three of the five recoveries the period of 

onset was over 48 hours and the prognosis therefore relatively good (CoLE, 1940 ; ADAMS, 

1958). On clinical grounds, however, there was little doubt of the value of acetylpromazine 

in suppressing tetanic spasms and abolishing muscular rigidity. In fact, in Cases 3 and 8, 

marked stiffness and reflex spasms returned on stopping or reducing the dose of the drug. 

Particularly impressive was the ease with which these patients with severe tetanus were able 

to take fluids orally, neither tube nor intravenous feeding being required in those who re­

covered. It is probable that the toxic effects encountered in one patient (Case 2) could have 

been avoided had barbiturates been given in addition from the commencement of treatment, 

thus reducing the necessity for such a high dose of acetylpromazine. The only other side­

effects noted were a fall of 20 mm. of mercury in the blood pressure and a slight tachycardia ; 

neither of which produced symptoms. 

Assessment of the relative values of acetylpromazine and chlorpromazine in the treat­

ment of non-neonatal tetanus is difficult. Although both are useful drugs experimental 

evidence of the greater potency of acetylpromazine has been confirmed. In the previous 

series an adult who had typical moderately severe tetanus received a daily total of 400 to 

900 mg. chlorpromazine intramuscularly, whereas cases of comparable severity described 

here required only 40 to 200 mg. acetylpromazine for control, which would suggest that it 

has 5 to 10 times the anti-tetanic effect of chlorpromazine. 

In neonatal patients the low rate of recovery is similar to that found in most large series. 

It was possibly adversely affected by selection on the basis of severity. When used alone in 

three cases acetylpromazine was ineffective in controlling spasms, confirming our previous 

experience with chlorpromazine in tetanus neonatorum, but the combination with barbi­

turate was effective, and in the majority of cases control was possible. It cannot be denied 

that this may only have been achieved at the expense of subsequent drug-induced respiratory 

failure. Since phenothiazine derivatives do not effect respiration and only small doses of 

barbiturates were used, it appears more likely that once control of spasms has been achieved 

these infants die later of tetanus intoxication of the medullary centres. It is here that con­

servative treatment has its limitations, and trials with neuromuscular block and intermittent 

positive pressure respiration are planned to prevent and treat the respiratory failure, whatever 

the cause. 

SUMMARY 

1) A phenothiazine derivative, acetylpromazine, has been used in eight non-neonatal 

and 25 neonatal cases of severe tetanus, either alone or in combination with phenobarbitone 

sodium. 

2) It has been shown to be effective in reducing muscular rigidity and controlling reflex 

spasms, and experimental evidence of greater potency than chlorpromazine has been con­

firmed. 

3) The limitations of this type of therapy in very severe cases with respiratory failure are 

emphasized, 
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THIS paper records the results of a clinical trial on 96 
patients with tetanus in which chlorpromazine was com­
pared with a combination of chlorpromazine and 
barbiturates in 56 non-neonatal cases, and with a 
combination of barbiturates (for the first twenty-four hours 
only) and chloral hydrate in 40 neonates. The results of 
treatment in 57 subsequent cases of tetanus neonatorum 
are also briefly reported. 

In a previous trial we allotted 75 patients at random to 
two treatment groups, using either chlorpromazine or 
barbiturates to control reflex spasms (Laurence et al. 1958). 
We showed that there was no significant difference in the 
outcome between the two groups, but we found chlor­
promazine easier to manage. Because large doses of both 
drugs were sometimes required to control spasms and 
toxic effects were encountered, we limited the doses of the 
drugs used in our second trial and made use of the 
potentiating effect of chlorpromazine on barbiturates. 
The design of this second trial was the same as that of the 
first, and feeding, nursing procedures, and treatment with 
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anti-tetanus serum and with prophylactic penicillin were 
similarly standardised, but different drug dosages and 
combinations were used. 

Drugs Used to Control Spasms 

Non-neonatal Patients 
Such patients in the chlorpromazine group received 

100 mg. intramuscularly on admission, with subsequent 
four-hourly doses of 100-200 mg. according to the 
severity, a limit of 1000 mg. being set for any twenty-four­
hour period. Smaller doses were used for those under 
10 years of age. Only 3 patients needed more than 600 mg. 
in any one day, and control of spasms was not difficult. 

Every patient in the group treated with the combination 
of chlorpromazine and barbiturates was given 50 mg. 
chlorpromazine and 200 mg. phenobarbitone intra­
muscularly on admission. Thereafter chlorpromazine 
dosage was fixed at 50 mg. four-hourly, additional sedation 
being achieved with phenobarbitone sodium as required. 
Control was usually good and easily effected by this 
combination, although the daily maximum of 300 mg. 
chlorpromazine was exceeded in 1 case. Only 3 patients 
required more than l ·O g. phenobarbitone sodium in 
addition to 300 mg. chlorpromazine in any one day. 

Occasionally sedation was required urgently. For this 
purpose in the chlorpromazine group 100 mg. was given 
intravenously, while intramuscular or intravenous amylo­
barbitone sodium 0·25-1 ·0 g. was used in the group 
treated with the combination of chlorpromazine and 
phenobarbitone. 

Neonatal Patients 
Neonates treated with chlorpromazine were given 

25 mg. intramuscularly on admission, and thereafter the 
same dose not more frequently than four-hourly. Control 
of spasms was often poor on the maximum daily dose of 
150 mg. 1 infant needed as much as 200 mg. chlorproma­
zine, and another 60 mg. phenobarbitone sodium in 
addition to 150 mg. chlorpromazine to control the spasms. 

Those in the barbiturate-chloral group were treated in 
the first twenty-four hours only with phenobarbitone 
sodium in 60 mg. doses intramuscularly, up to a maximum 
of five doses, the aim being to achieve sedation rapidly to 
facilitate the passage of a stomach-tube. After that no 
further phenobarbitone was given and control was main-
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tained with chloral hydrate in 120 mg. doses given not 
more frequently than four-hourly by the stomach-tube 
left in situ. Spasms were poorly controlled in 4 patients, 
of whom 3 needed additional sedation with phenobarbi­
tone in the first twenty-four hours, and the 4th 50 mg. 
chlorpromazine to facilitate the passing of the stomach­
tube. 

Results 
As regards severity, our cases were classified as before­

" mild " when there was rigidity but no reflex spasms, 
" moderate " when there were reflex spasms which were 
either mild or infrequent, and " severe " when frequent 
severe reflex spasms were present. The main points of 
difference between cases of tetanus are found in the 
incubation period, the period of onset of reflex spasms, 
the age of the patient, and the site of the wound. All of 
these factors affect the outcome of treatment, and we have 
listed them in table 1, in which the groups are compared. 

Analysis of the results in non-neonatal patients shows 
no statistically significant difference in the outcome 
between treatment with chlorpromazine and with the 
mixture of chlorpromazine and barbiturates (overall 
mortality-rates 52% and 33%, and mortality-rates among 
severe cases 63% and 50% respectively), and there are no 
significant differences betwen the two neonatal treatment 

TABLE I-COMPARISON OF GROUPS 

Non-neonates Neonates 

- Chlor- Barbiturate/ 
Chlor- promazine/ Chlor- chloral-

promazine barbiturate promazinc hydrate 
combination combination 

N o. of cases .. 29 27 20 20 
A 'Verage age .. . . 13 yr. 21 yr. 5·7 days 7·7 days 
Severity: 

Severe .. 24 16 20 19 
Moderate .. .. 4 7 0 1 
Mild .. .. I 4 0 0 

S ite of wound: All umbilicus 
Leg .. .. 16 7 
Arm .. .. 0 3 
Trunk .. .. 1 0 
Head .. .. 1 2 
Uterus .. .. I 3 
Multiple .. 5 3 
No wound .. 5 9 

Av. incubation period 
(days) 

·~1 
.. 13 11 5·2 6·8 

A v. period onset 
(hr.) .. .. 36 65 6 ·8 6·8 

Deaths: 
Among all cases .. 15 (52%) 9 (33%) 19 (95%) 18 (90%) 
Arnon2: severe cases 15 /63%\ 8 /50%) 19 /95%\ 18 /95%\ 
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groups (overall mortality-rates 95% and 90%, mortality­
rates among severe cases 95% and 95% ). 
Causes of Death 

In the non-neonatal series there was clinical evidence of 
respiratory embarrassment other than that due to 
pneumonia in 12 patients (21 %), 10 of whom died. 
5 patients had laryngeal spasms, 3 in the chlorpromazine 
group. Prompt administration of intravenous chlor­
promazine was effective in all 5, but 3 died later. Other 
evidence of respiratory embarrassment was observed in 8 
patients, none of whom survived; 4 were in each treatment 
group, and 1 had previously had laryngeal spasms. In 4 
patients severe or continuous spasms were followed by 
gasping respiration or by apna:a without definite evidence 
of laryngeal spasms. There was respiratory obstruction on 
two successive days in another patient owing to the tongue 
falling back, and for this reason tracheotomy was per­
formed-the only instance in the whole series. This 
patient subsequently died after a period of continuous 
spasms and shallow breathing. In the remaining 3 
patients there were either irregular gasping respirations 
or abrupt cessation of breathing which did not follow 
repeated spasms. 

Evidence of respiratory embarrassment was observed 
in 13 neonates (33% ), all of whom died. Most often 
there was irregular gasping, and the infants were com­
monly cold and flaccid as well. Cyanotic attacks also 
occurred following apna:a rather than laryngeal spasms. 
Overdosage cannot be excluded as a cause of death in 
these neonates, but we think it more likely that in the 
majority death was due to tetanus intoxication of the 
medullary centres. 

Contusion of the brain under a fracture may have con-

TABLE II-SUMMARY OF PULMONARY COMPLICATIONS 

(NECROPSY MATERIAL) 

I Non-neonates Neonates 

- Chlor- Barbiturate/ 
Chlor- bromazine/ Chlor- chloral-

promazine arbiturate promazine hydrate 
combination combination 

N o. examined . . 16 9 17 17 
Bronchopneumonia 4 3 4 6 
Purulent bronchitis .. 1 

I 

I .. 
Collapse . . . . 3 .. 5 3 
Ulcer of trachea with 

obstruction .. .. .. . . 1 
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tributed to death in 1 of the non-neonatal patients; but 
at necropsy the main complications were observed in the 
lungs, as in other series of cases of tetanus. Analysis of the 
incidence of such complications in the four treatment 
groups shows no striking differences (see table 11). 
Bronchopneumonia was present in approximately a 
quarter of the patients given chlorpromazine alone, and in 
a third of all those treated with the combinations used. 
Collapse of the lung, usually patchy in distribution and 
seldom extensive, was more often observed in the chlor­
promazine-treated groups. After recovering from tetanus, 
1 of the neonatal patients died on the thirty-fifth day from 
respiratory obstruction caused by prolonged resophageal 
intubation which resulted in ulceration of resophagus into 
trachea. In at least half of the non-neonatal cases no cause 
of death was apparent at necropsy, and there was also no 
apparent cause in nearly half of the neonates. 

Discussion 
Although the mortality-rate among severe cases of 

tetanus remains considerable, adequate control of spasms 
in non-neonatal patients can be achieved with chlor­
promazine alone or with a combination of this drug with 
phenobarbitone sodium in the dosages we have employed. 
Management is relatively easy, consciousness is not lost, 
and patients usually remain cooperative. Two-thirds of 
our patients in both treatment groups were satisfactorily 
fed by mouth. When a stomach-tube has to be passed or 
special procedures are necessary, chlorpromazine is a 
most useful relaxant; and we found it effective in the treat­
ment of laryngeal spasms. Although the mortality-rates 
were similar whether we used chlorpromazine alone or in 
combination with barbiturates, we prefer the combination 
of the two drugs because control of spasms is readily 
achieved while the toxic effects of either drug used alone 
are avoided. 

In animal experiments it has been found that there is a 
maximal dose above which anti-tetanus activity is not 
increased, and indeed the tetanus may be increased at very 
high doses (Laurence and Webster unpublished). From 
these experiments it would be expected that in man this 
critical dose is 200-300 mg. for non-neonates, but it is not 
possible to suggest a dose for neonates as there is no valid 
basis for comparison. If chlorpromazine is given more 
frequently than every two hours, tachyphylaxis (diminish-
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ing response to doses repeated at very short intervals) may 

occur (Laurence and Webster unpublished). This risk of 

losing therapeutic effect can be avoided by alternating 

chlorpromazine with phenobarbitone when the severity of 

the spasm calls for additional sedation. 
Prognosis in tetanus seems to be most closely related to 

the period of onset of reflex spasms (Cole 1940). It is par­

ticularly bad when the period of onset is under forty-eight 

hours, as analysis of our material shows (Adams 1958). 

This period was very short in our neonatal cases (mean 

6·8 hours), and it is not surprising that the mortality-rate 

was so high. Although control of spasms was poorly 

achieved among neonates in the trial reported here, and 

we accept the view that such control is one of the aims of 

treatment, we are doubtful whether control of spasms 

alone will save the majority of cases of tetanus neo­

natorum; for we believe that tetanus intoxication of the 

medullary centres is probably the most important factor 

determining the high mortality-rate. 
We have subsequently treated 57 consecutive cases of 

tetanus neonatorum using similar standardised treatment 

but attempting to control spasms by other methods. 13 of 

these patients recovered. The average period of onset for 

this series (10·5 hours) was somewhat longer than in the 

trial reported above, and the overall mortality-rate (77% ) 

was correspondingly lower. 13 of the most severe cases 

were selected for preliminary testing of tracheotomy 

(4 cases) and acetylpromazine, either alone or in combina­

tion with sodium phenobarbitone (9 cases); but all 13 died. 

Given intramuscularly not more frequently than four­

hourly in 10 mg. doses, acetylpromazine did not appear to 

be any better than chlorpromazine. Acetylpromazine 

was tried because it has been shown to have ten times 

the activity of chlorpromazine against experimental 

tetanus (Laurence and Webster 1958). We treated the 

remaining 44 patients with a combination of chlor­

promazine and barbiturate. We usually gave 100 mg. 

chlorpromazine and 120 mg. sodium phenobarbitone 

intramuscularly in divided doses over the first twenty-four 

hours, attempting to control spasms thereafter with half 

these amounts. All 13 patients who survived were in this 

group. Because there was selection, we cannot make valid 

comparisons with the results of our previous trials, but we 

believe that this combination has some merit forthe control 

of spasms in tetanus neonatorum as it has in non-neonatal 

, 

, 

i 
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cases. We are accordingly using these drugs to control 
spasms in all cases in a further trial in which we are 
attempting to assess the role of tracheotomy in this 
disease. 

Summary 
A clinical trial on 96 tetanus patients allotted at random 

to two treatment groups practised concurrently is reported. 
Chlorpromazine was compared with a combination of 

chlorpromazine and barbiturates in 56 non-neonatal cases, 
and with a combination of barbiturates (for the first 
twenty-four hours only) and chloral hydrate in 40 neo­
nates; but in neither group were there statistically 
significant differences. 

The results of treatment in a further 57 cases of tetanus 
neonatorurn are recorded. For 44 of these, a combination 
of chlorpromazine and barbiturates was used, and 13 very 
severe cases were subjected to preliminary trials of acetyl­
promazine and tracheotomy. 
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