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THE INFLUENZA EPIDEMIC OF 1918:
COLOUR OF THE BLOoD rfi FATAL CASES.

BY

J. S. HALDANE, C.H., M.D., F.R.S.

ONE of the most striking facts about the world-wide and
extraordinarily fatal epidemic of " influenza " in, 1918
was that in the bad cases one of the symptoms was a
peeuliar blne or violet form of cyanosis. At the time this
cvanosis was attributed to bronchi-puenmonia; bTut aga;inst
thi.s explanIiationi was the fact that administration of oxygen
failed to abolish or diminish the cyanosis, whereas in the
cyanosis which sometimes accompanies ordiniar-y lobar pteu-
moiia, or the lung iniflanmmation of poisoning by irritant
g:as, the eyallosis cani usually be abolished easily by adding
s6nme oxygen to the inspired air.
In a paper puiblished in the British, Medical Joirnal of

August 1st, 1925 (p. 187), on the presence pest mortem of
nitric-oxide-haemoglobin, by Dr. Banham, Dr. S-ava.ge, and
myse-lf, a fattal case of broneho-pneumonia (mistaken at first
for carbon monoxide poisoning) was described, in whichl the
blool was found to be everywhere red post nmcortem, anid to
give certain of the usual tests for GO-haemoglo4ini, although
the patienit was eynaosed just before death, aiid had not
beeni exposed to carboni monoxide at all. The red colour
was evidently due to NO-hzaemioglobini, whicll apewars )ost
mortem ill poisoniiig by nitrite,1 while the eyaniosis durilng
life was due to the fact that in poisonling by nlitrite
methaemloglobin is formiied, pr-od-ucinlg practically the same
colour in the blood as ordiniary cyanosis due to reduced
haenloglobini.
In this laler we mentioned the fact that Dr. Bainham,

wlhen in coiimmand of the mnedical section of the mnilitary

hospital at Cannock Chase during the war, had repeatedly
observed that in the bodies of those who died in the 1918
influenza epidemic the blood was red on exposure post
mortem. He had also made a special report on the subjeci
to the War Office.

Since our paper was written I have received information
from the doctors anid nurses who saw the bodies in fatal
cases, both in this country and in France; and they conifirm
Dr. Banhiam's experienee that the blood was red post
mortem, tliough cyanosis was present during life.

It thus appears to be at least extremely probable that the
organism- responlsible for the very, fatal character of the
1918 epidemnic was a niitrite-forming organism, and that
the mailn immediate cause of death was anoxaemia due to
conversion of oxyhaemnoglobin into methaemnoglobin. In
fatal nitriite poisoning in animals the immediate cause of
death is anoxaemia.

Althoughi nitrite-forminig organisms are familiar to soil
microbiologists, very little, if any, attention has hitherto
beeni givein to pathtogenic organisms of a similar character.
Apar-t from the 19i18 influenza epidemic I have heard
of several fatal cases of broncho-pneumonia in which deep
cyanosis, p)robably due to methaemoglobin, was present. It
is probable, therefore, that such cases are niot v-ery rare,
evelv in the absenice of an epidemic of them.

I have writteni this paper in the hope that some case of
this kind may be diagnosed clinically or post mortem, and a
proper bacteriological investigation made. It is easy to
detect methaemoglobini clinically in a drop of blood, and
equally easy to recognlize nitric-oxide-haemoglobini post
mortem. It seems, however, that unless there is any
suspicion of carban monoxide poisoning not much atten-
tion is usually paid at post-mortem examinations to the
colour of the bloodc.
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TREATMENT OF PRURITUS ANI AND
ANAL FISSURE:

T'HE U,SE OF ANAESTHETIC SOLUTIONS IN OIL.
BY

W. B. GABRIEL, M.S.,
SENIOR ASSISTANT SURGEON, ST. MARK'S HOSPITAL.

FiRoM a practical poin't of view cases of piuritiis a-i may
be divided inito two main groups:

1. The grtoup in whilh some definiite lcal cause is
present. This is usually some lesion wlich cauises an
abnorimal aniouiit of periaiial moisture; amongst the
commoner of these may be mentioned prolapsing ples,
external piles, fissure, fistula, hypertrojphied -papi lae,- r-ectal
polvpi anid tumours, tlireadwor-nis, proctitiS, etc. Treat-
ment of cases in this group, if limited to remtoring the
exciting cause, togeth?er-withl treatmienlt of the perianal
regioni wiitlh simple lotionis and pouders, is usuially effective.

2. The second groupl) is that in wlhich patienits complain
of persistenit sever-e itchling, but examination rev-eals none
of tlhe obvious causes enumerated above. The rectum- is
snmootlh, aIiid examiiinationi, as a rule, is negative, except
that some evictence is foun1cd to conifirm the patiemit's coul-
plainit of irritationm. The perianal skin is ofteni somewhat
thlicikened and thro-ii inlto ruigae radiating fr'om tite anus,
witli a varyimigm aiounIillt of excoriatioyn of the skin or
fi.ssuring.

It is cases in this secondtl group wh-lichl are the great
probliema as regards, tr eatmient. It is p)robable timat a
clIhon-t-ic nleurit!s of the sensory nerves in the acnal region
is p)resent in mulost cases of lonsg duration, aud hitherto tthe
recogniized tr.eatment of eases wnich have failed to responid
to local treatment of the der,matitis has b(6en either (1)
operation-Ball's oper'ation oIr anly of tlhe various modifica-
tionis designed towar(ls sectioning the cutaneons nerves of
the anus; (2) the suheutfaneous inijection of vacrioluS s0111-
tions queh as absolmitt alcohol, quinine-urea, hy-drochloric
acid, etc.; (3) x-radiation.

After worating for the last eight years in the out-patient
departmeint of St. Mark's Hospital, I have beeni impressed
witlh the iunsatisfactoly results generalTy obtained by these
metlhods. Ju(dging from the nuimber of patielnts who
attenid wTli have previously had one or miiore courses of
x-ray treatmenit, the coniclusionl is forced uponl one that
the relief obtained, if any, is often of short duration, and
the niecessity for repeated courses of x rays is dangerous.
X-ray dermatitis and x-ray carcinonoa of the anus are well-
knowni catastrophes. As regards Ball's opelration, it is
true that, if properly done, patchy anaesthesia results at
onice in the flaps outlined by the operatioll, buit it seldom
lasts miore. than a few moinths; the extensive wound niever
heals by primary uniiioll, and although there may be relief
for a tijie, the irritation often returns after a few months.
There is then quite often the added trouble that an
atrophic condition of the skin flaps is liable to develop;
the perianial slkini witlhin the two. curved incisionis appears
thin, shiny, and discoloured, often with patchy excoriation;
this may be partly a trophic condition from sectioni of
the sensor-y nerves, and partly due to the impaired vascular
supply; it is, I thlinkA, a serious objection to Ball's operatioln.
Pruritus being essentially a local condition, it is reasoun-

able to expect a local treatment to relieve it, and suib-
cutaneous inijectioni of ani- anaesthetic solution appeals to
miie as being a selnsible miiethod likely to succeed.e I was
tlherefore gieatly attracted by the report of Drs. Yeomans,
Gorsch, anid Matheslleii-nierl oni the use of benacol in the
treatment of pruiitus ani. This solution was introdlueed to
me last autumni by Dr. Frankfeldt of New York, who very
kindly pirovide(I miie witlh a supply for trial at St. Mark's.
To quote Dr. Yeoniaus: " Benlacol is a solutioni of equal
parts of pra-amino-l;enzoyl-benzoate anid p)heiletllivlol in
90 parts of re(tified sw-eet almoind oil. It is llolo-toxic,
highly anaesthetic, moderately anitiseptic, and, as far- as
investigatedl, hias a mild depressant actioni oni )elriphie-ral
ner-ve endiinos.'"
The U.se of an oily as opposed to an aqueo-zs solution

would appeaIl to be p)articularly valuable as za method of
delayinig absorption of the local anaesthetic, anld therefore
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of exteniding the dluration of its action. As an- alternative
solutionAto beniacol, I have tried and fouini-d eqnillv satis-
factory- a solution known as " A.B.A.,")prepla)red folr me

by Messrs. Allen ai(wl Hanburys, -whicli is niow -available.
A.B.A. is a 3 per cenit. soilution; of anaesthesin with bensyl
alcohol 5 per cent. anid ether 10 p,er cent. in- sterilized
olive oil.

Mllethod of Injection.
The conitenits of ani ampoule of henacol or A..B.A., pre-

viousl- w-armlaed by immersion in hot watei, iii order to
render it molre fluid, are drawn int-o a 2 c.cm. Record
syringe. A filue hyloermic needle is attached, and the

solution is injected subeu-
taneously in. a fan-shaped
manner arouind anid up to tile
anal margin. The first in-

2 ccrn jection is ustialil made uinder
/ / the area of maxiniumu irrita-2cAA tion. Two amipoules (4 c.cm.)2C.Cm ~~~caii safelv be inljected at

Metlod of charting iinjection of ly injecte atn ar
left postQrio)r quiadrant. time. Thle injectsions are

usually repeated at intervals
of three to sev-eni days unitil the entire l)erianial regioil hias

been injected, when areas of continued irritation can then
be reinjected. I make a practice of charting the injections
in a diagrammatic manner (see diagram), whichi renders it
easy to see at a glance the regions that have been injected.

Results.
A slight biurning pain has been comiplained of by some

patients eithier during the inijection or some hours later.
There has beeni no gen-eral reaction and no complication
(particularly iniflammation or sloughinig of skin) lias
occurred. No medicinal treatment (bromides, etc.) has

been given to anyv of these patieuts, anid onily the simiplest
applicationis lhave been made to the local derimiatitis.
Sixteeni cases have been tr-eated sincee September, 1928-

7 femeales, 9 miales. The irritation in 10 may be classified
as severe, in 6 as modlerate. The nunmber of seessions has

varie(l from one to six, and the greatest axoulnt of benacol
or A.B.A. that any one case has vet received is 22 c.cm.,
the average being 8 c.cm. It is sooni as yet to speak
of " cuire,'" biut all of these patients have b}een relieved,
anid 8 lhave beeni so milih impr oved that thiev are n-iow

practictilly free from all symptoms. In at least 4 cases
with severe dermiatitis the visible ipl)roveement in the peri-
anal skin lias beenl most dramatic.
The three followinig cases ma hbe described as examples

of the favourable resuilts that have- been obtainied.
Case 1.-An unirnarried woman, aged 28. liad sufTered from severe

'pruritus ani, for which Ball's operation was done in February,
1928. Irritation and pain returned as badlv as ever within a few
mouiths. Wihenl seen in September, 1928, shie presented a severely
excoriated condition around the anus, with numerous fissures.
One ampoule of benacol was injected at weekly intervals for four
weeks, withl immediate improvemenit; the slightly inidurated skin
and bright red lyperaemia round the anus was replaced by smooth,
pale skin, the fissures healed, and the patient expressed herself
as delighted witlh the improvement. A fifth and last injectioni was

given in November, 1928; she was seen at intervals, and was finially
discharged free from symptoms in March, 1929.

('ase 2.-A married woman, aged 45, witlh severe pruritus ali of
teni years' duiration. She was treated for eighteen months as ain

out-patienit at St. Mark's, with lotions and powderss, with no

ultimate elief. On September 18th, 1928. benacol 4 c.cm. was

injected tlsr ough four punctures, and on Septrember 25th 2 c.cmn.
of benacol was inijected. Immediate improvement esulted, anid
continued uintil March of this year, when a slight return of
symptoms made a further injection advisable. I therefore injected
6 c.cm. of A.B.A. posteriorly to the anus, this being the site of
slight irritationi, anid the trouble is againi quiescenlt.
Case 3.-A ijuan, aged 30, with pruritu.s of four years' duration,

treated previonisly by two courses of x rays anid much local treat-
ment, witlh nio r-eal relief. In Janiuary of this year 6 c.cm. of
A.B.A. was inijected at two sessionis, and gr eat relief has been

obtainied. He n1ow lhas v'ery little trouble.

ANAL FISTsRE.

Spasm of the exter'nal sphinieter ani is undoulbtedly the
cause of tlhe chronicity of anal fissures, and hitherto the
various methods of treatment advocated have in reality

bee-n directed and rightly so-toward(ls relievigsp trie
.spas-m. Tliese naethoids may he (assifed into ((e) thtose
which promote relief of pain and consequently the spasal;
(fi) thonse which attlack the spasni first.
Under the first leadinig are thle foliow ing favourite

milethods: (1) iinsertioni (f analgesic ointments; sch a-s
thiose cointaininig cocainie, aniaesthlesi, clhloretoiie, oplifl,
anid bellaLdonna; (2) local appfication to theA sntirface of the
fissure of an albumin-coa,gulating agenit .sucli as silver
nitrate, mercury perchioride, nitiric acid, or iciltithol;
(3) inijectioni tinder the base of the fissure of ani anaesthetif
solution suich as quinine-urea. The second method of treat-
ment includes the o0l( oleration of forcible stretching of
the sphincter muscle under local or general anaesthe-sia,
and the various degrees of " incision " raniginig from
partial to complete division of tihe sphinicter.

All of these methods have been uisefili, but the chief
drawback has been their unreliability. Tile palliative
methods have ofteni failed to relieve the sphincteric slpasm,
and I hlav-e several times seen a recent fissure-ini spite'
of t reatmiieist gradually becomie clhronic and undermined,
uintil finially operation has hadl to be undertakeni. The
operation of divulsion of the sphiincter is ofteni suceessful,
but, oni the other hand, I have know n cases where tlhe
fisssure has failed to lheal, with returni of sphliiceteric spasm
withini a few days after the operatio-n. lThe operationi of
incisioii of a fissture is a verv excellent one wlheni applied
to the chronic uinldermined fissure, and is usually the only
certain method of gettinig these cases to heal, bhut no onie
will deniy that, the after-treatment is a painful onie; the
wound takes three to five weeks to heal, and it is a, severe
operation to undertake for a recent fissure.

in the last eight monlths I have been uising benacoel and(i
A.B.A. for the treatment of anal fissures, anid as ani amhu-
latory method this promises to cuire rapidly a v-ery lJarge
percenitage of cases. It is, in effect, a combiniationi of the
two methods outlined above, anid consists in the inljectionl
of these solutions into the external sphincter muscle and
unider the base of the fissure.

METHOD.
For treatment of the utsuial dorsal fissure the patient

lies oni his right side and the an1us is p)ainlted with tincture
of iodine. A 2 c.cn. Record svrinige is filled with A.B.A.,
anid with a hypodermic n-eedle the skin is punctured one

inchli behinid the anius in the middle line. The left fore-
finger is pa.sed into the rectum as a guide anid the nieedle
is thr-ust deeply inlto the sphinieter, first on1 onie side of the
middle line anld then on the otier, about three-fourths of a

cubic centimetre of A.B.A. being inijected inlto eaich side.
The needle is theni partially withfdr-awn and is direeted
forwards in time mi(ldle linie uniider the base of the fissure
where the rem-iainder of the soluitioni is slowly injectedl.
This completes the first treatimieiit, hult if (lesired an appli-
catioIn of pure ichthvol to the surface of the, fissure may 1)e
mnade. In on-e case in this serie.` I injected ain anterior
fissure ill a similar mianner with success.

A vary-inig amount of paini is c*omplained of durinig the
actual inijection, but it is seldomii severe. Some cases hiave
had pailn tlhree or four hours after tile injection, but only
in a few- verv neltrvous suibjects hias this late pain been at
all m-1arked. In e-ery case of fissure injected great relief
has been nioted, or eveen complete absence of pailn withlin
the fir'st twenty-four or forty-eight hour s after tile
inPectionl.

Wheni re-examined, between the third and seventh days
after injection, the local result is -invariably very striking.
Sphincteric spasm has isually completely disappeared; the
finger is admitted readily without i)ain and the margins
of the anus can be, separated in a miormal manner. In a.
number of cases at this stage a senitinel pile, if presenit,
has been excised with scissors without further aniaesthesia
and without more than a faint sensation being noticed by
the patient. Pure ichthyol is applied at this stage to the
surface of the healing fissure, and the uisual course of
evenits n-iow is for the fissurle to be founid completely healed
aboult two or three weeks after the fiirst injection, witli
the patienlt quite free from anv symptoms. I do nIot con-
sider the presenice of a small sentinel pile at the outer end-
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of the fissure to he a contrainidication to the use of this
metlhod. The seatinel " pile " is usually a sfnall oede-
matous tag wlhich oni several occasions I have observed to
disappear wlheni spIlincteric relaxationi has beeni obtained
by inijectioni of A.B.A. In other cases the tag has subse-
quenltly beeni excised, eitlher without further aianestlhesia
or after injection of a few dr-ops of no-ocaini. I believe
this method vill sometimes prove of value eveln in the case
of an underninled fissure; if the sphincter has becui made
to relax I see nio reason wlhy an undermined tag should inot
be removed locally and successful healing obtained. In a
few cases I have given a second injection of A.B.A., but
as a rule the relaxationi lasts sufficiently lonog for the fissure
to hieal, anid the spasm then does not ietulru. In one case,
described below, injection of A.B.A. was of-particular value
in that it allowed adequate examination of the rectum (at
first impossible on account of pain) to be performed a week
later, whleni a large fibrous polyp in relation to the upper
end of tlle fissure was discovereed and accordinigly remov-ed.
In no case lhas there beeni aniy history of iniconitinenice from
lack of sphinieteric tonie.
The followiing cases may be takeni as representative of

the series.
Casc 1.-A nmarried womani, aged 30, witlh a very painful dorsal

fissure of eiglht weeks' duration. She was giveni an injection of
2 c.cm. of A.B.A. One week later the spliincteiric spasm hlad dis-
appeared and the fissure had healed. Slhe was discharged fourteen
days after the injection.

Case 2.-A marr-ied woman, aged 33, had a dorsal fissure with
senitinel tag; durationi two weeks; the splhincter was very spastic.
Oni February 19thl 2 c.cm. of A.B.A. was inijected. Oni February
26th the sphincter was quite lax, anid the patienit was dischar-ged
oni Marchl 12th, the fissure being hiealed, anid the senitiniel tag hiad
almost disappeared.

Casc 3.-A married woman, aged 29, had a doisal fissure with
spastic splhinicter anid senitinel tag; duration- two years. Oni
Januiiary 8th 2 c.cm. of A.B.A. was injected. On Janiuary 15th her
coniditioni was muelh improved; the senitiniel tag was excised witlhout
furltlher aniaesthesia. Onl Februiary 5th nio symptoms were preselnt,
but a super ficial crack was still presenit; 2 c.cm. of A.B.A. was
inijected as before. Oni February 12th thie fissure lhad lhealed; tlherc
was nio paini or spasm. Slhe was discharged completely healed on
February 26th.
Case 4.-A married woman, aged 42. This patienit lhad a clhronic

dorsal fissure with large senitiniel tag and muclh sphiincteric spasm.
Oni March 12th 2 c.cm. of A.B.A. was inijected. Oni Marchl 15t,
the paini was much less; the sphincter was quiite lax, anid withi
a finger a large fibrous polyp in relationi to the upper enid of
tlhe fissure was discovered and readily delivered outside the anus.
Novocaini was inijected at its base, anid the polyp excised together
with the senitinel tag. On Marchl 26th the anius admitted two
finigers readily, anid tlhe patienit was disclharged healed anid frce
from symilptoms oni Apr-il 19tlh.

To summarize the results: 30 cases from mny ouit-patients'
cliniic at St. Mark's Hospital anid from] my pr)ivate practice
have beeni injected; 18 have be,en dischargedl healed, imiostly
within a period of ten days to thlee weeks after the inijec-
tion of A.B.A.; 6 cases reniain u-inder tieatmcniit. Two cases
with indurated fisstures were inijected witlh A.B.A., but oni
futitlher conssideration I decide'd that operation would be
milorie suitable anid certaini. Finally, 4 cases of recen-it
fissures were injected once, but have inot. reported for
re-exasiiisation. So far as I am aware, no l)atient lias ha(d
to lie up or disconitinue work while under treatmenit.

CONCLUSIONS.
As an ambulatory treatmlenit for prutriituis ani the slub-

cutaneous inijection of anaestlhetic soltutionis in oil, such
as beniacol anid A.B.A., wou-ild appear to be safe, of con-
sider-able value, anid worthy of extended tsial.

In the treatment of recent anal fissuires thle metlhod
descr-ibed cani be promised to effect a rapi(d anid brilliant
cule, anid this early stage is obviously the best for treatmient
to be undertaken. In fissures of some durIatioi, relief of
pain and lhealing are likely to be obtained in a considlerable
rop)ortionl of ca.ses.
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THE miietlhod of treating pelvic inflammations by a diatherimy
curirent passed between electrodes placed back and front
may or may not be good, but it is not treatmenit by heating
the pelvic contents. If, during a treatment so administered,
a theri-momieter is placed in the cervical canal, no rise of
temperature will be recorded. The method to be desclibed
in this paper is one in which the pelvic contents are heated
by a higlh-frequency oscillating current, which is applied
by means of an electrode introduced into the cervix or
uretlhra.

Tlle treatment of pelvic inflammations by the diatherimy
current arose, as will be seen later, out of the metlhod of
treating gonococcal infections of the cervix and uiretlhlra
by this current. Diathermy treatment of cervix and -urethra
for gonococcal infection was founided upon the kniown fact
that the gonococcus is vulnerable to comparatively slighlt
rises of temiiperature above the normal temperatur-e of the
humani body, though whether this is the only factor coni-
cerned is op1en1 to question. It was known that attempts
hlad beeni made -to free the male urethra from gonococcal
infection by imieans of sounds lheated by hot water cirnl-
latinlg through them. These attempts failed because tlhe
sounds would, of couise, not lheat tlle tissues imilmediately
underlying the mucous membrane. These deeper tissues
cani, howeveire, be heated by a diathermy current to somiie
depth, and it was decided to try the effects of heatinig themii
in this wi-ay.

Dr. E. P. Cumberbatch, in treating arthritis by dia-
tlhermy of the joints, had observed that those cases wlicl
recovered were always due to gonococcal infection, and that
there was no such beneficial effect on other cases of artlhritis.
As a result, attenmpts were made to rid the cervix anid
uretlhra of gonococcal infection by using tile (atihlerlly
current, anad dulring 1919 I arrived at the ii-etliod of
heatinig these tissues by means of metal electrodes initro-
duced inito their lumen.
The cervix, being insensitive, can be heated to any

requir'ed temiperature witlhout anl anaesthetic, but this, o
course, is not so in regard to the urethra. An anaesthetic
is unidesilrable because the patients must be treated as
out-patients. The temperature at which the seilsationi of
lheat changes to pain is 1150 F., and the uretlhra cannot
tlherefore be heated beyond this without an anlaestlhetic.
Moreover, uip to tllis temiiperature no ilnflammatory reactioi
occurs, and, if it is not exceeded, Ino pain or' discomnfort
follows the treatmiient. If it is even slightly exceeded some
slymptom indicating an inflammatory reaction, suclh as paini
Oil passing water, will occur on the day following the
tr-eatment. No harm results until 1310 F. is reaclhe(l. It
seems that the reaction to a temperature up to 1150 F.
does not set up inflammation, but that an iniflamminiatory
reaction begins directly this temperature is passed. As it
is ilecessary in cases of gonococcal infection to treat botl
urethra and cervix at the saine sitting, and iniflammation
followinig the treatment is to be avoided, the temipereature
of 115° F. is taken as the maximum allowable.

It was realized that if this temperatur e was insufficient
the metlhod would fail. Thlere are two factors in the pro-
(luction of the letlial effect on the orgaiiisni-iiamely,
temi)erature and time. It was determined empiriially that
tllis temperature of 1150 F. was sufficient if the lenath cf
time durin-g Whliell it was maintained was teni miiniutes.
The nuimiber of timiies the process ha(l to be repeated in the
case of gonococcal infection was found to va-y considerably,
buit generally six to eight bi-weekly treatml-enits pircved to be
sufficient.
The techniiique now used is as follows: All electrode is

inltroduced into the urethra, andl by means of thle diathermly
currleilt tle tis.sues immllediately surrlounlding thec electrode

* Abstract of a communicationl to, the Section of Electra-Therapeutics ot
thle Royal Socikty of MIedicine.


