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INTRODUCTION.

Probably of all the complicationé of acute
infectious disease, otitis media is the most important
on account of its frequency, the difficulty in affecting
cure, and the results attributable to it in later 1ife
such as the social inconvenience of a'discharging ear
with defective hearing, ahd the danger to life of"
mastoiditis associated with the chronic stage of the
disease. It has been pointed out that as many as
5 = lg%lof all cases of chronic otitis media and 10% °
of deaf mutism are due to scarlet fever alone.

The logical solution of the problem would seem
to lie in a reduction of the incidence and chronicity
rates of the acute stage, and although in the past the
discharging ear has been either neglected or inadequately
dealt with, in recent years its importance has been
recognised and attempts at improvement have been made with
Varying success in these respects. Rosszin 1924
reviewing the Incidence found that it varied between 3.75%
and 25% and no decrease could be claimed with the
development of modern medicine. With?regard to the
present treatment of the condition he stated that it was
practically identical with the earliest recorded in modern
times., Williamésmade a similar observation in 1933 when
he said that the useful principles of treatment today were
essentially the same as they were twenty years ago. I
have studied the literature and there is no doubt of the
truth of these statements but two avenues for investigation
have been suggested to me which might lead to improvements
and these I have chosen for the main'purpose of this work.

The first of my enquiries has been suggested by
Logan Turneﬁugnd T.B.Laytoh}%ho both thought that the serum
therapy of scarlet fever might have a beneficial influence

on otitis in that disease. With regard to the second, the



success of Frie1%4McLagga%5and other workers with zinc
ionisation in the treatment of chronic otitis medja has
led me to believe that its efficacy in the acute stage
would be worth investigating.

I have been fortunate in being responsible.for
the treatment and management of all cases of otitis media
in thHe Park Fever Hospital from August, 1933, till January,
1935, The fact that serum treatment of scarlet fever was
widely used enabled me, not only to study its effect on
the incidence, but also to study its influence on fge
prognosis of otitis media in cases so treated. Aze and
additionallgnfectious disease have been shown to influence
‘the incidence in scarlet fever and this has stirmlated me
to further study the effect of age and the presence of an
intercurrent infectious disease on the course of this
complication.

Although this work has been mainly concerned with
scarlatinal otitis media,Il have studied conburrently cases
of otitis media complicating measles and diphtheria, mainly
to find if my conclusions with regard to the effect of age,
intercurrent infectious disease and zinc ionisation in scarlet
fever otitis were applicable to the complication in these
diseases.

Inasnmuch as the removal of tonsils and adenoids
wes not done in the treatment of the acute stage of the
disease in my cases, I have been able to form some opinion
with regard to the place of such surgical measures. Even
at the present day there seems to be considerable difference
of opinion on the efficacy of this procedure, probably due to
the fact that the matter has never been properly investigated,

The aspects I have mentioned are only a few of the
many which still require investigation but I trust that my
oonelusions concerning them will be of use in the management

of a disease which too frequently enters the chronic stage.
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HISTORICAL REVIEW AND COWMENTARY.

Thezéisease scarlet fever known in France as la
scarlatina, in Germany as scarlach and in Spain as escarlatina
has a somewhat obscure origin. Suggestive but not complete
descriptions were made by the later Greek and Homan physicians.
Hippocrates described a disease similar to scarlet fever but
no mention was made of the salient feature, namely, the rash.
This disease has since been considered to be diphtheria. In
the literature little or ﬁo mention 1s made of acute otitis
media, one of the most important complications, until the end
of the 19th Century, when hospital isolatlion for the disease
became more widespread. With advances in preventive medicine
and the activities of Public Health Bodies the condition in
recent years has been recelving more attention. The number
of sufferers from chronic otitis media following the acute
stage complicating infectious disease who attend the ear
clinics of the School Iedical Zervices and Out-Patient Depart-
ments of General Hospltals, emphasise the importancé and need
for improvement in the management of otitis cases at the
source,‘namely, in the Infectious Diseases Hospital. Chronic
otitis media due to scarlet fever alone has been rated as high
as 19% %y Harries and Gilhespy, 15.8%2%y Ker Love and 5 - 15%
by Rosslwhilst Ivzay5attributes 10% of deaf-mutism to this
disease. These figures again stress the need for better
treatment of the acute stage. |

In recent years consulting otologists have been
added to the staffs of these hospitels to aid and advise in
the management of such ear comnlications that arise, with a
view to reducing the chronicity rate of such conditions.

With this advsnce our knowlelre of this type of otitis is
rapidly increasing mainly through hospital reports and the
writings of interested observers in the medical journals.

In an analysis of the incidence of many observers
over a period of many years Roséain 1924 found it to vary

between 3.75% and 25%. A reduction of the Incidence Rate



of the complication has been recognised as the 1ogibal
solution of the problem and it is interesting to review the
facts concerning this aspect of the disease.

‘Gowen;gf Philadelphia showed that when scarlet
fever was complicated by another infecfious disease the
Incidence Rate of otitis media increased, e.g.

Scarlet fever and measles 40% incidence of otitis media.
Scarlet fever, measles

and diphtheria 50% " 1 fn "
Scarlet fever, measles
and chickenpox 75% n " " ]

7
In 1933 Williams pointed out the Importance of the
age period O - 5 years in wnich the greatest number of otitis

cases occurred. They were distributed in the following

menner:-
Age Group. : Distribution.
0 - 5 years 67.7%
5 - 10 years . 30.2%
10 - 15 years | 4.2%
15 - 20 years 2.1%
204 years 1.8%

Likewilse Harrieslgnd Gilhespy have pointed out the
effect of age on incidence and their observations have been
borne out by other observers. They found that the younger
the patient the greater was the tendency to middle ear com-

plications which their figures clearly show.

Age Group. , Incidence of otitis media.
0 - 5 years 15.4%
5 - 10 years 7.8%
10 - 15 years 3.4%
15 - 20 years 3.6%
204 vears 4.0%

This tendency ras been stiributable to the relatively creater
size of the hustachian Tubes in the very young a theory
supported by otologists in general. However Watson Williams
holds that it is possible for a constitutional factor to play
a role as recent work hes shown young children to have a
relative hypovitaminosis which might explsin the catarrhal
tendency in early 1ife and the vulnerability of the middle
ear to bacterial infection. If this 1s the case he says
that the prophylaxis of otitis lies in the hands of the

physician during these early veors.



In view of the'effect of these two factors alone
on the Incidence Rate, namely, additional infectibus,disease
and age, it can be readily understood how some observers
record high incidences if these factors are not considered.
Especially must they'be of importance where control cases
have been used in assessing the value of any measure in the
reduction of this rate.

Attempts in the past to reduce the Incidence Rate
have proved useless and Rosszin 1924 céme to the conclusion
that with the develovment of recent medicine no decrease in
the incidence of scarlatinal otitis media had been accomplished.

3 25
- ) T o 1809, recommended

5 in all healthy
children as a provhylactic of ear disease in case HI contracting
scarlet fever. The impracticability of this approach to the
problem is obvious particularly since present day scérlet
fever is of a very mild type. Local applications to the fauces
and naso-pharvnx have of course been tried for many years but
with regard to the prevention of ofitis had little effect,
being purely symptomatic. in 1920 Pott§7in the City Hospital,
Newcastle, used mixed vaccines in the treatment of the fever
itself but could claim no success. As recently as 1931,
America%8workers on the assumption that otitis media, a septic
complication of scarlet was due tc a state of hypovitaminosis,
administered large doses of cod liver oil to correct this.

o success in reducing the Incildence Rate was recorded.

It is understandable how such measures have failed
when it is considered that the complication occurs with
greatest frecuency in the first two weeks of the disease as

30 3
pointed out by Gardiner in his 1922 Rebort and also by Strachan.
ﬁilliamssagrees in some respects but says that the complication
may occur from the first day of the disesse till the last day
of convalescence. In my own experience the highest freouency

ig in the first two weeks but not more marked in the first

than the second. The falling off in frecuency I have noted
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after this period and I have seen cases occurring as late as
the sixth and seventh weeks. These, however, I have not
asgociated with the original attack of scarlet fever as they
are usually associated with secondary tonsillitis which 1s

not uncommon in scarlet fever wards. By the occurrence of

the complication is meant the appearance of a discharge in the
external meatus, so actually the involvement of the middle ear
must have taken place at a still earlier date. Whether the
infection 1s blood borne, alr borne by the Bustachlan Tubes or
takes place by extension in the local lymphatics is not certain.
The generally accepted view 1s that a direct extension of the
inflammation in the naso-pharynx mucous ﬁembrane talkes place up
the Eustachilan Tube to the middle ear. In my opinion for any
measure to be successful in preventing this extension it must
act quickly in cutting short the inflammatory process in these
parts irrespective of how the infection of the middle ear takes
place. Laytaisin 1921 said thet he could not think of any
measure, which had not already heen tried, directed to decrease
tihis naso-phearyngeal inflammation which would diminish the
likelihood of otitis media developing. He Telt that for
improvements it would be necessary to wait for o serum,
analagous to anti-diphtheritic toxin and more specific than

the polyvalent anti-streptococcal serum in present use.

Since the introduction of scarlatinal antitoxin the
serum therapy of scarlet fever in recent years meets this
reguirement in varying degree and although the results generally
are discouraging as far as otitis is concerned they are worthy
of detailed study. The following table which I have compiled

mainly from hospital reports gives the facts.




Table I.

Primary Acute Suppurative Otitis Media
complicating Scarlet Fever.
General Incidence Rate on Discharges and Deaths.

10.

Year. Place Authority Scarlet Fever | Serum | Otitis
‘ Discharges Treat{Incidence
and Deaths. ment.
No. | Age
0 -5 yrs
30 )
1920/22| Edinburgh Gardner, W.T. - - - |6-10%
2
1924 - Ross, #.L. - - - |B3.75-25%
36
1923/24| London Layton, T.B. 3356 ? - |8.6%
16 y
1924 Birmingham Harries and 3684 20.6% - |7.6%
’ ‘ (ilhespy.
86
1926 Philadephia | Gowen, F.V. 10080 ? - |10.0%
4
Z1929 Manchester Sutherland, D.S.| 1873 ? 27% 19.9%
7 )
Z1950 .| Birmingham Harries, E.H.R. | 1716| 20.0% 65% |4.25%
5
21950 Leeds Anderson, J.S. | 2223 ? 10% |6.3%
75
#1931 Manchester Sutherland, D.S. 2643| 25.8% 35% |9.7%
80 :
®1926/33| Lanarkshire | Reid, J. 2665 ? 48% |6.3%
42
1924/31| Chicago Hunt, L.W. 2303 ? 38% [10.5%
6
¥1955 Manchester Sutherland, D.S. 1611| 29.2% 35% |9.4%
79
#1933 Leeds Anderson, J.S. | 1743 ? 55 (7.2%
43 )
1933 L.C.C., nine | Statistical 19069 | 28.2% 220 -|8.0%
acute fever | Department, 40%
hospitals L.C.C.

® Compiled from data in hospital reports.

From the above table it is noted that the Incidence

Rate of otitis media has not materially declined remaining

between 6% and 10%.

The provortion of cases under 5 years in

each series, on account of the high incidence in this age group,

and the wpronortion of cases which have had serum treatment have

been included where possible.

One noteworthy feature, havever,

is the Birmingham figure of 4.25% recorded by Harries in 1930,

a considerable reduction on his 1924 figure of 7.6%.

attributable at the time to the use of serum,

77
This was

an assumption

which seems reasonable as 65% of the cases were so treated, a

remarkably high proportion compared with that of other

observers.

A low proportion of cases under S years in any




series ﬁiii?givé7é‘1ow,gréééaiﬁcidencé‘on accouﬁt'of the
greater freqﬁency“of ear disease in the young child, In

this Birminghar series 20% were in the © -~ 5 years group, &
low figure compared with the 25 - 30% recorded in other series.
The low Birmingham incidence, therefore, can be partly
attributable to the rather favourable age grouping as well as
to the antitoxin treatment.

The method of administering the serum in the above
cuoted cases was by the intramuscular route, an inferior method
compared with the intravenous route when a maximum effect in
the minimum time is desired. Ls already mentioned the highest
frecouency of the complication is in the first two weeks of the
disease, particularly the first. In view of this fact and
sincé most cases of scarlet fever in our hospitals come under
observation on the 2nd or 3rd day of the disease some will
have the middle ear already infected whilst in many at least
some involvement of the Pustachian Tubes will have taken place.
To cut the nrocess short at thals stage recuires a remedy which
will act in a matter of hours and I think most observers will
agree that for the serum to have its maximum effect quickly in
this respect it must be administered into the blood stream.

Plata§4aemonstrated the superiority of the intra-
venous route of agdministering serum when a maximum absorption
bﬁ the blood stream in the minimum time was desired. The
following table demonstrates this point cuite clearly where
the intravenous, intraperitoneal, intramusculsr and subcutaneous
methods are compared. The serum absorpiion of the blood stream
is seen to be highest in the shortest time, when given intra-
venously, the concentration moreover being sustained, and never
at any time does it reach the 1evél of the intravenous route

when administered in any other way.
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The following table compiled from data in hospital

reports shows the effect of serum treatment by the intra-

venous and

intr

Table IT.

amuscular routes.

Primary fLcute Suppurative Otitis fledia
complicating Scarlet Tever.
Tncidence Rate in “erum treated cases.

Year. Place Authority Scarlet Fever |Serum Otitis
Discharges Trezt- |Incidence
and Deaths. |ment.

Ho. Age
0 -5 yrs
g6
1927/28 | T1ford Burton and 670, 28.0% |All 6.0%
Balmain intra-
muscu-
lar
81
1928 Edinburgh Craig 478 28.2% " G o 4%
473 30.0% |lo 11.3%
serum
42
1924/31 | Chicago Hunt, L.W. 882 ? A1l 5.1%
intra-
muscu-
lar.
Vi
8%950. Birmingham | Harries, E.H.R. |1129| 17.8% " 3.5%
1926/32 | Leicester Banks, H.S. 1204 15.0% |[All 0.9%
intra-
ven-
ous




13.

Aithbugh daté in the above series is somewhat scanty,
results seem to indicate that in scarlet fever treated by
serum intramuscularly the incidence of the disease‘fallsv
between 3.5% and 8.4%, the variations depending largely on the
age composition of the series. The outstanding figure .9%
recorded by Banks in Leicester in his intravenous treated cases
in 1928-32 is by far the lowest in any series. It is noted,
however, the low proportion of cases in the 0 - 5 years group,
but in spite of this, and as he himselfagays, the results are
due to the serum being used in this way. Unfortunately Banks
hags no control series and the low incidence credited to the
intravenous use of serum is not ouite proved. The seasonal
and yearly variations in the incidence of scarlatinal otitis
media which have been pointed out by Williamaneoessitates a
control series of cases occurring concurrently with those in
the serum treated series, If this had been done by Banks and
a higher figure had been recorded in the controls his statement
would have been uwroved. owever the figure he records is
strikingsly low and has stimulated me further to investigate his
claims in this wori.

To proceed to the hospital management of the condition
once it has occurred, the literature on the whole is rather
inadequate and scanty, but in the case of some observers is
worthy of review. Ross5in reviewing the treatment of otitis
from 1886 to 1922 states that to-day it is praétically
identical with the earliest recorded in modern times and in
general 1is symptomatic. Williamssin 1933 made é similar
observation when he stated that the useful »nrinciples of treat-
ment to-day were assuredly the same as they were twenty years
ago. The aim of all is undoubtedly to secure a healéd drum-
head with normal hearing in as short a time as possible. Any
worker in infectious disease work will readily agree that one
of the bucbears is the lonrs neriecd of treatment necessary
before cure is aflfected in ear comnlicaticns. If this could
be accomplished quicker not only would there be less chance of

permanent impairment to hearing but there would be a considérable
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saving of both time end public funds.

In otitis média, a condition in which there is a
natural tendency to cure, it is extremely difficult to assess
the values of different forms of treatment.. I have econcluded
that for comparative purposes the average duration of the dis-
¢harge in the successfully treated cases and the chronicity
réte, i.e., the proportion of failures, must be considered,
with certain reservations a reduction in both of these is
necessary before a method can be said to be superior to another.

Otologists are unanimous in saying, that when a case
of acute otitis media is diagnosed early before rupture of the
tympanic membrane and paracentesis is performed, the disease is
likely to clear up cuickly and mastoiditis is rarer. It is
interesting to note that Thdmso%5in 1890, Jareckyzin 1905 and
Yearsleyzgn 1909 all recommended early paracentesis in acute
scarlatinal otitis media to facilitate cure by the promotion
of drainage of tympanum from the start. The difficulty of course
was not in the performance of this simple operation but in the
diagnosis of the presence of middle ear involvement before the
membrane had ruptured of its own accord.

A rise of temperature, or a complaint of pain or
discomfort in the ear, are sufficient to warrant an examination
of the drumheads, but unfortunately in the case of acute
scarlatinal otitis media these irdications are by no means
constant and, if relied on solely for the early diagnosis of
the condition, would result in most cases of otitis being
diagnosed in the discharging starce. Layto%Bin his report of
1820 - 21 to tﬁe M.AJB. thought that more could be done in the
early diagnosis by otologically examining all cases of scarlet
fever in which there was pain in the ear or an unusual rise in
temperature. He stated that only a few cases occurred in which
these signs were not present. However his 1924 - 255report
revealed that, in spite of this otolorical analysis of pain and
temperature, only a relatively small number of otorrnoeas were
found before rupture of the drumhead. Onlysgn 56 out of 345

cases was there a complaint of pain preceding the onset of
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discharge. Logén furnerlfound it present only in one-third
of his cases, Harrie%vand Gilhespy in one-half, and Gardine%l
in one-third. Mofeover, Harries and Gilhespy point out that
in otitis media in children under fTive years the onset is
symptomless on account of the fine texture of the drumhead
which ruptures early with nd pain or preceding rise in
temperature. Gardiner observed that if pain was present it
was usﬁally accompanied by a rise in temperature. On the
other hand Williamsgfound pain to be usually present and
stated that if it occurred in the febrile neriod of the fever
there was usually a further rise in temperature whereas if-
in the afebrile period this rise was not so constant.

I have made a special investigation of all my cases
to prove the value of these signs. ’With regard to pain I
found it present in less than one-fifth and it was usually
accompanied by a rise in temperature. In the afebrile
pveriod of the fever, however, it was unusual to find an
otorrhoea which was not preceded by some indication in the
temperature chart. A marked rise was certainly uncommon
but a rise of .4°F. to .6°F. was frecuently found. In the
febrile period I was unable to associate any unusual fluctua-
tion in temperature with otitis media. An analysis of a
great number of temperature charts of scarlet fever cases in
which this complication did not occur made me conclude that
otological investigations would not be rewarded in many cases
in which every unusual fluctvation of temperature occurred.

The above and the observations of others simply mean
that preceding signs of an otorrhoea in scarlet fever are by
no means constant and, even if special otological examinations
are carried out when they are, most cases of otitis media will
only be dilagnosed in the discharging stage. The opportunity
of the performance of early varacentesis is therefore rare.
Laytof?%oints out that when it does occur one of the draw-
backs is the delay in obtaining vermission for a general
eanaesthetic. Gardinez§%lso found a general anaesthetic was

essential and for the same reason as Layton found the operation
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impracticable. I have overecome this difficulty, however, by
the use of a local applicatibn of Bonain's Solution to the
drumhead even in children as young as one year and in nervous
patients. |

For the early diagnosis the only means of practical
value 1is the daily-examination of the drumheads in all scarlet
fever cases. This was realised in 1909 by-Yearsleyggho urged
such examinations fregquently irrespective of the presence of
ear disease. In America it was recogrnised that the early
diagnosis of the condition, before perforatioﬁ of the tympanic
membrane and the appeararnce of a discharge in the meatus, was
desirable in order thaﬁ paracentesis of the drumhead could be
verformed. A study of the results and methods in the conduct
of scarlatinal otitis medla at the Los Angelegvand the Cook
County Hospitals in fmerica are interesting. Efforts were madée
there to diagnose middle ear involvement before rupture of the
drumhead and to nerform neracentesis. This entailed the
employment of a special staff to examine all cases otologically
every four hours at the Cook County Fospital and at least twice
weekly at Los Angeles. It 1s not stated for how long a period
this expensive and laborious method was maintained at the Cook

County Hospital nor are detailed figures given but it 1s stated

in their series that they had one mastoid operation and dismissed

no discharging ear. At Los Angpeles Hospital out of 473 cases
of scarlet fever, with an incidencevrate of otitis media of
12,28% or 53 cases of otitis, 53 were discharged with healed
drumheads, that is a chronicity rate of 9%

Another aspect of the early disgnosis of otitis and
the performance of paracentesis is worthy of consideration.
¥y observstions here are based on the examination of the drum-
heads of a large number of scarlet fever cases irrespective of
the presence of ear disease. The incidence rate as sssessed by
the presence of a discharge from the tympanum can give ounite an
erroneous imnression of ths freguency of involvement of the
middle ear cleft. If we use the drumhead as an indicator of

the actual condition it is found that in many cases there is a
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state varying from a slight Injection to a complete dull lustre-
less appearance with obliteration of all landmarks. A close
observation of such cases has shown that the condition does not
proceed always to active suppuration but tends to subside rather
slowly whether paracentesis has or has not been performed. In
view of these facts, detection of this low grade infection
presents a practical problem in management. Should paracentesis
be performed or should such cases be subjected to a rather long
period of hospital observation or should they be discharged?

My own opinion is that only when the drumhead is bulging, or
when the landmsrks are obscured in a very red membrane, snould
paracentesis Dbe performed. Wnen no tension in the middle ear
exlists or when the landmarks are present in an injected drumhead,
supervision only is necessary until signs of the condition
subsiding appear. It is probably from this type of middle ear
infection which has left hospital undetected that we get very
late cases of suppufative otitis medila arising owing to the
condition being fanned into the more active state by draughts

e

and colds. ¥y practice at the Park Hospital in recent months
has been to examine all drumheads immrediately prior to discharge
and should such a condition exist, the natient or parent in the
case of a child, has been notified of iis existence, warned of
the danger, and asked to report for further examination.
It is, however, the management of the discharging

stage of otitis wmedla that takes the most prominent place and
_oresents problems for most of us. |

’ Treatment in the acute stage is mostly swyvmotomatic
and directed to facilitate drainage from the tympanum via the
external meatus and to prevent secondary infection oy skin
organisms. The ways and means enployed are many but the
fundamental principles are the same, the resulis derend’ng
mainly on the thorouchness and care taken in their application.
The rather elaborate method of suction from the Eustachian Tube
of a solution in the external woavus, as practised by Goweg? is

not really practicable and T think not surericor to simple

suction apvlied in the external meatus by the use of a Seigle's




13.

speculum. Moreoverbskin organisms are not drawn into the
middle ear as they are by tlie other method. Secondary
paracentesis is undoubtedly indicated where a perforation is
such that free drainage is not taking place but 1in my experience
this is seldom necessary in acute scarlatinal otitis media.
fhen a middle ear in the acute stage of inflammation
has failed to show any sign of clearing up after three weeks of
conservative treatment, and is entering what might be termed the
pre-chronic stage, the cuestion of removal of the tonsiis and’
adenoids arises, With the excention of Layton this is
advocated by most observers about the third week in the case
of adenoids. Gowe%ganﬂ Williams6removed the asdenoids but not
the tonsils and Gowen, although claiming striking results, admitted
that complications did occasionally occur due to adenoidectomy.
Strachan?%in the conduct of his cases, removed both tonsils and
adenoids when the ear had failed to clear up in three weeks.
It is interesting to note that opinion 1s divided ébout the
advisability of removing the tonsills. “atson William%Bhas gone
go Tar as to say that in his experience he has never seen a
case of otitis benefit by thelir removal.

. T, Gardinersén 1922, advanced the thesis that the
early removal of adenoids in scarlet fever otitis was the surest
method of curing the condition and preventing subsequent chroniéity.
At the ILdinburgh Fever Hospital he did this and removed the
tongils as well as soon as the patient was considered fit for
the operstion. Little statistical procf of this thesis is
advanced but he states that the average stay in hospitsl of
otorrhoea cases wags reduced from 68 days in 1919, the pre-
operative year, to 52 days in 1921, the second of the operative
years. Harries and Gilhespyl%r 1924 generally supported this
thesis. They pointed out the high incidence of otitis media
and. the confinement of mortality in scarlet fever to the age
neriod 0 - 5 vears. Tris thev associasted with the septic type
of scarlet fever and an overwhelminc infection of the naso-pharynx in
these young children. Thelr thesis was that if the infection

could be eliminated early from the naso-pharynx in the course of
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an otitis further infection via the Lustachian Tubes would
be prevented and the course of the disease considerably
shortened. They removed the adenoids, and tonsils too if
septic, generslly about the fourth week if by that time the
otorrhoea had not cleared up. Although little statistical
evidence is advanced the results of such methods appear to
be only slightly inferior to those obtained by the American
method of early parencetesis in all cases. The average
duration of discharge in twenty cases witEOut operation was
32,4 days and in Tifty cases with operation 15.8 days. 89%
of 122 cases were discharged with dry ears, the chronicity.
rate beins 11%, a slightly higher figure than that obtained
in fmerica. Yhether the drumheads were examined and dryness
recorded by otological methods 1s not mentioned. In my
opinion the dryness of the mucous membrane of the middle ear
as observed throuch the perforation of a completely healed
drumhead with lustre returning is essentilial in the recording
of a cure, To rely on what kr T. 2. Layton has called "The
Nursological Kethod" as opposed to the otological method of
detecting a discharge in the external meatus can be very
fallacious. It would be interestin~ to know in assessing
the value of the work of Harries and Gilhespy 1f the more
accurate method was practised.

T. B. Layton?Oin 1925, published an exhaustive
review of scarlatinal otitis media based on his otological
work in the London Fever Hospitals. With regard to the
adenoid operation he found one or two cases afforded
brilliant results, the ear discharge clearing up immediately
after having been present for a considerable time. On the
other hand he cuoted a number of cases in which no improve-
ment resulted. He stated that by delaying the operation to
about the fortieth day there is a natursl tendency to cure
which would nave taken place had no operation been verformed.

His general conclusions were:-

1. It was not by any wide svstem of onerative treat-

ment that results in scarlatinal otitis wedia would be
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obtained; and

2. That operations were only of value in certain
selected cases. ‘

. 23

Although Watson Williams was referring to the treatment of
chronic otitis media in general he is to some extent in
agfeement with Layton when he said that the removal of tonsils
seldom benefited an otitis but that, where chronic rhinitis
or adenoid hypertrophy was present, surgical treatment in
addition to medical was generally necessary and strikingly
satisfactory.

My own cases of acute otitis wedla were specially
investigated for the presence of any abnormality in these
tissves and since removal was not done whether the otorrhoea
was clearing up br not I have been able to form some opinion
of my own with regard to their influence on the course of |
the disease. My conclusions are given in a special seection
later.

As zinc ionisation, as a therapeutic aid to the
conservative methods of treétment of acute otitis medisa,.
takes a rather onrominent part in this work, I have included
at this point a review of some of the literature on this
form of treatment.

In the chronic condition its use is of great value
in the opinion of most workers. It has been employed by
otologists since 19144%ut dentists have used it for many
vears prior to this.

24

Ylatson Williams, however, casts doubt on its value
and states that the results are as good if the electric
current is omitted. The treatment, he zsays, really depends
on the cleansing of the meatus and the chemical surface
coagulation due to the action of the zinc sulphate. The
writer gives no actual data to support this statement but
A. R. Friel?%ﬂ,replying in the "Lancet" gives definite
support for the value of zinc ionisation in that there are
now no cases of chronic otorrroea in the elementary schools

of Tottenham since its introduction as a form of treatment.
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In spite of many experiments the question, of whether the
electric current is necessary or not, is one which has never
been gquite answered. Lierl8 ana Sage agree with Williams
in saying it 1is of little use, the good effects being due to
the action of the zinc sulphate only as the deposit of metallic
zinc in living tissue is remote. This statement has never
been proved but many experiments carried out with and without
the electric current on dead tissue have shown conclusively
that the zinc ions are deposited in the tissue and the
current is essential for this taking place. Supporterg4of
the treatment in general, as far as the treatment of disease
is concerned, are of the opinion that it is necessary for the
deposit of the ziné on or underneath the¢ tissues. The
clinical evidence, furnished by McLaggag? is in favour of its
necegsity for the results, cuoted by him in the 100 cases of
otorrhoea in which the current was used, were infinitely
superior to those in the 100 cases in whose treatment it was
omitted. In my own opinion since the constant current is
used in such small amperace (3 ¥.A,) it can do no harm.
oreover, I cannot see how zinc ions can ve transported to
the inflamed tissues in a middle ear covered by dischargeé
without its use. Aparﬁ from the action of the current on
the zinc sulphate theoretically it is an advantage in treat-
ment since the positive pole is used in the external meatus.
The vaso-constrictor effect of this may result in decreasing
the congestion in the mucous membrane of the middle ear thus
facilitating drainage from the moré inaccessible regions
where the exudates might possibly be dammed up by the swollen
state of this lining. Moreover since the medium surrounding
the positive pole is made acld a consequent inhibition of the
growth of organisms is produced.

It is interesting to note that E. Watson %Williams
says that this form of therapy is not recommended for the
treatment of the acute condition. He does not say why‘this
is so but I have concluded that it cannot possibly do any

o7
harm. Friel although he never tried to treat cases in the
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early acuté,stage found it of benefit after the ear had been
discharging for three weeks the commencement of the chronic
stage when saprophytis were in the discharge and not iﬁ the
tissues. From my own experience‘of acute scarlatinal otitis
media I can ouite understand the zinc fluid not gaining
access to the middle ear in many casges on account of that
cavity being already full of pus which would be difficult to
displace, and also on account of the minute size of the per-
foration in the majority of cases. However, I can see good
results even in those cases by the sterilization effect on
the deep meatus and drumhez’d, varticularly around the site of
the perforation, and the consecuent prevention of secondary
infection.

The report of McLagga%sis interesting. He supports
William§4in saying that it is not desirable in cases of acute
middle ear disease, He used the same technigue as recommended
by V. B. Jobsogzand A, R. Friel, i.e. 2 grs to the ounce of
zinc sulphate as an ionisatior fluid and a current of 1 - 3
milliamperes for 10 - 15 minutes using one application only
and examining the drumhead in one week. Although, as he
says, the results are difficult to estimate in a condition
which tends to spontaneous cure, 25.8% of chronic ears '
responded when due to measles and scarlet fever as compared
with 52.8% of all cases. 1In obher words the treatment was not
s0 favour&blé if the otitis was due to those acute infections.
Stevensoggalso found chronic scarlatinal otitis media resis-
tant to this treatment aitihourh haemolytic strevntococcal
infections of the ear as a rule were smenable. This, he said,
might be explained by the arrangement of the carleoxyl grouns
of a specific protein found in different straing of bacteria
which might account for the selective action of some metals
combining with them. NcLaggiﬁsfound the treatment most
efficacious when a muco-vurulent discharge only was present,

19 out of 21 cases in this rroup responding. He found it
only of use when there was no involvement of the bony structures

and onlv the mucous membrane of the middle ear was involved.
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Moreover, he found that the size of the pefforation did not
seem to matter and that tonsils and adenoids and other
geptic foci did not;influenée the result. He found the
procedure4simple with the use of a local anaesfhetic in
children as voung as 4 years. His finel conclusion was
that it was a therapeutic aid in the treatment of chronic

otitis media.

Walker?oNorrig? WellS? Friel}éJobsog? Tsongoand
others found the treatment a creat improvement on other
methods. Walkeglhad 50% better results than with any other
known method and many cases which had resisted all treatment
freruently cleared up. He found it useful in differentiating
between surgical and medical otitis media -~ in other words,
if the case failed to resvond it was usually due to deep seated
inaccessible sepsis which reguired operative treatment.

Wells points out that failure is usually due to faulty selec-

tion of cases or faulty techrique and is in agreement with
Triel and Jobson in saying that it is only of use in accessible
sevsis, friel end Wells did not find a good response where
granulation tissue or polypl were present in the middle ear

. . ) .65 .
but on the other hand lorrie had very good results in many
cases of simple tympanic sepsis where granulations and polypi

were present. These cases, however, I cannot see being per-
66

manently benefited by this form of treatment. Horrie is in
agreement with others in saying that attic and antrum sepsis
were unsuitable. These of course are of the inaccessible
tyne.

With regard to the size of the rerforstion in the

i e7 58

tympanic membrane hoth lNorrie and iells are of the opinion
that size is of no importance but Walkeggthinks a fairly
lerge hole 1s necessary. Norrigvpoints out the unsuitability
of attic and marginal perforations as they are usually
asgociated with hony disease or involvement of the additus
and antrur.

The fact that most observers have found this treat-

ment of great value when the sepsis was accessible with no




24.

bony diseése orAgrénulations or poiypi presenf in the chronic
stage suggests to me that it would be worthy of trial in the
acute stage in primary cases when these contra-indications
are not usually present. The marked congestion of the
tympanum at this stage moreover might be relieved and
drainage improved. Moreover since the infection is super-
ficial and confined to the mucous membrane it is easlly
accessible to the zinc ions. I can foresee this lmpreg-
nation of the superficial and deeper tissues acting as a

protection from bacterial invasion.
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PART III.

' General Description of Management
and
Case Recording el i yems
of

Acute Scarlatinal Otitis Media..

—— o — —— —— o~ o~
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The work which I now go on to describe was done at
the Park Fever Hospital, London, from 4th August, 1933, till
2nd January, 1935. In order to strengthen the figures, and
in no way to influence the general deductions formed by myself,
the work was continued by Dr Banks, the lMedical Ruperintendent,
till 31lst Warech, 1935, and a few caseg have been added to my
list which were nct under my own observation. The material
consists of 124 cases of acute scarlatinal otitis media in
which 152 ears were treated. Care was taken to include only
primary cases, i.e. cases in which no previous history of ear
discharge was present. In no case were the tonsils or ade-
noids removed. Every case in the series was examined oto-
logically (i) at the onset of the discharge, (il) at intervals
throughout the course, and (iii) just prior to leaving hospital
when the hearing was tested if the age of the patient permitted.
A separate otological record was keptlof each case. There
was no segregation of the cases in a separate ear ward as 1t
was considered an advantage to distribute the work in order
that the toilet of the ear would be carried out thoroughly.

A sound meatal toilet was the basis of treatment in
all cases in order that (i) there was free drainage of the
discharges from the tympanum via the external auditory meatus,
and (i1) secondary infection of the middle ear by skin and
other organisms was prevented or minimised. The nursing
staff were specially instructed in the art of deep meatal
mopping to ensure the cleansing of discharges from that pas-
sage as far as the drumhead and the site of the perforation.

To merely mop away the overflow at the outer end of the
external auditory meatus, leaving that passage as a reservoir
for pus, was recognised as useless. The mopping was carried
out by using special absorbent wool on orange sticks. In
order that the introduction of secondary infection to the
deep meatus and site of the perforation was feduced to a
minimum, sterile wool was used and the nursing stafi were
instructed to thorourhly cleanse the hands prior to

commencing the toilet. After the meatus was thus cleansed
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a combination of glycerine and spirit 50% was instilled into
the meatus in order that the hygroscopic action would promote
drainage from the middle ear and in addition exert a steri-
lising effect on the deep meatus and drumhead. The fact that
the perforation in the majority of cases of otitis me&ia is
minute or invisible in the acute stage mskes me conclude ﬁhat
instillations seldom if ever gain access to the tympanum
particulerly as, in this stage of the inflammation, the middle
ear is already full of pus. The frequency of eczematous
sores around the pinna and in the external meatus in cases of
otorrhoea, particularly in young children, caused me further
to complete the tollet by a prophylatic treatment of these
parts from the beginning in all cases. The presence of such
a condition considerably hampered the mopping away of dis-
charges, owing to the discomfort and even pain, but the
smeafing of these parts with Unguentium Glycerini Plumbi
Subacetatis has eliminated such cccurrences completely.

The sisters were instructed in zinc ionisation
therapy carried out under my personal supervision. Immediately
prior to the treatment the car wzs inspected otologically to
ensure a clean meatus and free access of the lonisation fluid
to the drumhead, deep meatal walls, and possibly the middle
ear, The middle ear in sulitable cases was evacuated of pus
by the application of a negative pressure in the meatus by
the use of a Seigle's speculum. This thorough cleansing of
the parts is essential for the introduction of the zinc fluid
to the infected surfaces and it can be readily understood how
useless such a procedure would be if the treatment was carried
out in a meatus even partially filled with pus.

The technique was that recommended by Jobson and
Friel?z A standard ilonlsation apparatus was used, the positive
electrode being carried to the distal end of a vulcanite ear
speculum and in this way introduced to the deep parts of the
meatus., Zinc sulphate solution (2 grs to 1 ounce) and a

current of 3 milliamperes for ten minutes at each application

were used, It was found unnecessary to use a local
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anaesthetié”as fecoﬁmeﬁded by'some Workers, as children even
as younglaé'One year sufféred at the worst only slight dis-
comfort. The treatment was commenced on the third or fourth
day after the appearance of the discharge and continued, as
a rule, every threc or four days until cure was affected.

In a number of my cases, which by ordinary conservative tollet
methods had failed to clear up, this tre:tment was commenced
to find if success could be attained.

The rational of ionisation as poirted out by Frielsz
depends on the combination of the positive zinc ions with the
albumen on the infected discharges coating the surfaces»forming
a coapgulum and on their introduction into the superficial cells
of the tissues. This form precipitate or coagulum of zinc ié'
a bad culture media for bacteria snd the action of the zinc
wher introduced into the tissues is such that a local anti-
sepsis 1s produced without subjacent tissues being irritated.
The presence of such a coagulum can be noted by inspection .of
the parts immediatelv after trestment when the deep meatﬁs,
drumhead end walls of the middle ear, 1f the perforatlion is
large enough, are seen to be coated by a white film.

The cases which I chose for this treatment were not
selected in any way and can be sssumed to be a fair sample of
the type of scarlatinal otitis media with which I was dealing.
The general health of the patient and the size of the perfora-
tions in the drumheads were not considered in the selection
but patients of the nervous or excitable type were not chosen
on account of the difficulty 1n application of the electiric
current.

For the purposes of this work I have grouped the
cases and tabulated only the data from the records which are

essential for my observations and deducticns in the following

manner.
Groups.
- T, Cases occurring in scarlet fever treated by scarla-

tinal anti-toxin administered intrsesvenously.
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IT. Cases occurring in scarlet févef treated by scarla-
tinal anti-toxin administered intramuscularly.
I1T. Cases Qccurring in scarlet fever 1n which serum
therapy was not used.
IA. Similar to Group I but in addition ionisation therapy
was used.
ITA. Similar to Group II but in addition ionisation
therapy was used.
IITA. Similar to Group III but in addition ionisation
therapy was used.

In the tables the following data have been recorded

and abbreviations used.

i. Type. Right, Left or Double Otitis Media.
Right = R., Left = L., Double = D.

ii. Age.

iii. Sex. Male = M., Female = F.

iv. Condition of Drumhead at initial examination.

In the tables only the site of the perforation if

visible was noted.

No perforaticn visible = N.V.

A.2. = Perforation in Anterior Superior Quadrant.

A.I. = Perforation in Anterior Inferior Quadrant.

P.8. = Perforation in Posterior Superior Quadrant.
P.I. = Perforation in Fosterior Inferior Quadrant.
C. = Central.

Where paracentesis was performed the perforation
site was noted in the guadrant of the drumhead where the
incision was made.

v. Condition of Drumhead at final inspection.

¥ = Normal Drumhead, i.e. a drumhead with no perfora-
tion visible and in which the landmarks were present and the
normal lustre had or had almost returned.

Where a perforation was still present the site was
recorded as in iv.

vi. Z“tate of Hearing at final examination.

N = MNormal Hearing.

D = Defective Hearing.
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The tests for hearing defect were carried out by
means of the whispered and spoken voice and by the ability
to hear the tick of a wateh at given distances. In very
young infants a rough test by means of attracting the attention
of the child by voice sounds wss made.

vii. Condition of Tonsils and Adenoids.

N = no abnormality in size or appearance.
The adenoids were presumed to be abnormel if by

post-nasal palpation by the finger an unduly large mass was

felt.
+ = slight enlargement or sepsis in tonsils, adenoids
or both.
++= marked enlargement or sepsis in tonsils, adenoids
or both.
viii.  Duration of Treatment.

This was recorded in days from the appearance of dis-
charge till the cessation. Before an ear was considered to be
dry a minimum period of one week had to lapse in which there
was no reappearance of the discharge.

ix. iral Result.

7
C = Cure.

P.C.= Partial Cure.

F. = Failure.

The condition was considered eilther to be cured,
partially cured or to have become chronic. For the recording
of a cure the drumhead had to be normal in appearance with no
perforation and at least a week had to elapse from the last
appearance of the discharge. A case was considered to be
partially cured if the hearing was normal and a perforation
st11l existed in a drumhead in which the lustre was returning.

In addition there had to be no sign of discharge for a minimum
period of one week and the mucous membrane of the middle ear,

if visible through the perforation, had to be dry. A case

was considered to be a failure if the discharge persisted

after a period of at least six weeks treatment from the commence-

ment of the discharge.
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X Intercurrent Infections, etc.

In this column any intercurrent infection occurring

during the course of treatment of the otitis media was noted.

W.C. = Whooping Cough.

M. = Measles.

R. = Rubella.

N.D., = Nasal Diphtheria.
" D. = Diphtheria.

Similarly if mastoid disease occurred as a complica-
tion this was likewise noted in this column.
xi. Where ionisaticn therapy was used, as 1in groups IA,
ITA and IITa, the record of such treatments was made by noting
the total number of treatments and also the lapse in time, in
days after the appearance of the discharge, when each treatment

was carried out.
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PART V.

Results and Conclusions

in

Scarlatinal Otitis Media..

- e o - o - ——




For assessing the effect of any measuré qr factdr_k
which might influence the incidence and prognoSis of:otitié ::‘
medisa, controls have been used in this work where_bossiblg,_;

When the effect of serum therapy of the fever,itéelf
on the incidence was under consideration,an adequate control
series was obtained without difficulty. The fact was
recognised that the incidence varied in different epidemics
depending largely on the severity of the type of scarlet
fever prevalent at the time. This variability was eliminated
by the use of control cases untreated by serum occurring
concurrently with the serum treated cases. Moreover the
numerical strengths of the two series were not materially weakened
when only simple scarlet fever uncomplicated by another
infectious disease studied in age groups. It was essential,
in view of the observations of past workers,to eliminate from
my series any scarlet fever case in which an additional
infectious disease was present,and to study incidence in age
groups,as both additional infection and age have been shown
to influence the incidence of this complication.

However,when the effect of any factor inflﬁencing
the course & an otitis media was studied, the obtaining of a
séries with comparable odntrbls was difficult. There are so
many factors both in the individual patient and externally
which might have an effect that,for the purpose of proving the
effect of one factor, the series and control series studied
would require to be very strong numerically in order that the
possihble effect of other factors might be so minimised as to
make the series and control series reasonably comparable.

For example, 1t is said by many that the presence of enlarged
or septic tonsils or adenoids tend to prevent an otorrhoea
from clearing up. Likewise, in the disease with which we are
dealing where there is a natural tendency to cure,the general
health of the patient himself must play a role., The healing

powers in underfed and poorly nourished children from slums
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must be defective and must have an effect on the course
of the disease and on the success of any measure adopted
in treatment. The difficulty in obtaining enough cases
and the necessity of sub=-grouping has in some sections of
my work made the numerical value of my series. and confrol
series deficient for the purposes of comparison and it is
realised by me that the findings cannot be said to be
proved. I realise that my observations are not proved
in all instances but in offering them I do so to show how
certain factors tend to influence the course of the disease.
A Iy study of scarlatinal otitis media has been
sub-divided into the following sections.
v (1) The effect of intravenous scarlatinal antitoxin
therapy on the incidence.
(i1) The effect of the presence of enlarged or septic
tonsils and adenoids on the prognosis.
(iii) The effect of age on the prognosis.
(iv) The effect of the,presence of intercurrent
infectious disease on the prognosis.
(v) The effect of intravenous scarlatinal antitoxin
on the prognosis.

and (vi) The value of zinc ionisation therapy in treatment.
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SECTION I =~ The Effect of Intravenous Scarlatinal
Antitoxin Therapy on the Incidence.

The study of the incidence of this complication
of scarlet fever was facilitated by the fact that the practice,
at the Park Fever Hospital, was to treat almost half of all
the cases admitted by intravenous scarlatinal antitoxin.
Separate wards were used for serum treated and untreated
cases, No selection of cases for treatment was made but
it must be admitted that where a case was more than ordinarily
severe that case was given the benefit of serum therapy, with
the result that the wvroportion of severe cases of scarlet
fever was rather higher in the serum treated cases than in
the untreated controls. It8§as been said that bed spacing
and ventilation are possible factors influencing incidence
in view of the fact that the complication frequently manifests
itself in more than one case at a time in a ward and usually in
cases situated beside each other. In other words a case of
scarlatinal otitis media can infect another case with the
middle ear complication. On my own part I cannot see quite
how this can be brought about unless indirectly by secondary
tonsillitis arising in cases in the same ward, However, the
wards and bed-spacing were exactly the same for the series in
my study. I am indebted to Dr.S.Banks, the lledical Superin-
tendent, for his help in giving me access to the case records
of all admisgsions, for althoush I was responsible for the
management of all the ear complications arising in the hdspital
only a proportion of the scarlet fever cases were directly
under my care. i
The total number of scarlet fever cases treated by |

scarlatinal antitoxin intravenously was 1877 ,and in this series

35 developed otitis media, giving an incidence of 1.91%. In
the control series of untreated cases, 1429 in number, 97
developed otitis media with an incidence of 6.7%, a figure

more than three times that found in the intravenous antitoxin




group. For the purposes of comparison I have obtained
and tabulated below the results of serum therapy in the
hands of other observers. Although these results are

not strictly comparable in the time and fype of scarlet

fever of in age composition I have used them for a basis
of comparison. As only the percentage of cases under
5 yeérs in each group was obtainable a rough correction

only for the effect of age was available.
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TABLE ITI ~ Primary Acute Suppurative 0Otitis Media
complicating Scarlet Fever.
Incidence Rate in Serum treated cases.
Year Place Authority Scarlet Fever Serumn Otitis
Discharges & Treat- | Ineidence.
Deaths. ment.
\ Age
o« | g5 yrs.
85 ,
#1927/28 | Ilford Burton & Balmain | 6870 | 28% A1l intra-
miscular. 6.0%
81
#1928 Edinburgh | Craig 478 | 28.2% " 8.4%
478 | 30.0% |[No serum. [11.3%
42 :
71924/31 | Chicago Hunt, L.W. 882 ? A1l intra-
. miscular. 5.1%
77
#1930 Birmingham| Harries, E.H.R. [1129 |17.8% " 3.5%
82 ' '
#1928/32 | Leicester |Banks, H.S. 1204 |15.0% |All intra-
venous. 0.9%
1933/34 | London, 1429 |40% No serum 6.7%
Park Hosp. - 1877 |25% All intra-
venous. 1.91%

# Compiled from Hospital Reports.
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It will be seen in the above table that only Banks
of Leicester used the serum by the intravenous route in his
1928-32 series, the others relying on the intramuscular route.
Only in Craig's series in 1928 was a control series used and
although the incidence of the disease is high 8.4% he does
record a lower figure than in his untreated cases where an
incidence of 11.3% was recorded. His series were comparable
in apge composition 28.2% and 30% under the age of 5 years and
he attributes his better figure to the use of the serum.
Harries of Birmingham is 1930 records 3.5% the lowest figure
in any series treated by serum intramuscularly but in this
case only 17.8% were under the ase of 5 years which to some
extent must account for the marked difference. It will be
seen that the result obtained in my series at the Park Hospital
is much lower than in any other series where the serum was used
intrammscularly. Even cpmpafed with Harries' figure of 3.5%
where only 17.8% were under 5 years there is a marked improve-
ment for 25% of thée cases were in this age group. The result
of intravenous serum therapy at the Park Hospital confirms the
improvement in incidence recorded by Banks using the same
method in Leicester in 1§28-32. His very low figure.of «9%
can to some extent be accounted for by the low proportion of
cases under 5 years, 15%. In my control series of untreated
cagses of scarlet fever where an incidence of 6.7% was recorded
the high figure to some extent is accounted for by 40% of the
cases being under 5 years of age.

The table below.is composed to show the incidence
for‘the age groups O - 5, 5 = 10 and ovef 10 years in my two
series and for the purpose of comparison the age group
incidence of other observers have been included. In these
latter series a proportion of the cases were treated by serum
intramuscularly but full details unfortunately were not avail-
able. The American results of Sutcliff in 1933, and those of

Harries in 1924 and 1930 are not strictly comparable with mine
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as the type of fever prevalent might account for éoma
differences in the incidence of the ear complications.
The results recorded in nine London County Council
hospitals are comparable, however, inasmuch as the cases
were occurring concurrently in the same area from which
those at the Park Hospital were drawn.

TABIE IIX. - Primary Acute Suppurative Otitis lMedia
complicating Scarlet Fever.

Incidence in Age Groups.

Year Authority 0-5 years 5-10 years 10+ years
S.F. | _Otitis S.H. Otitis S.,F.| Otitis
cages |Cases o oases‘Cases' % gases Cages| %
16 !
1924 | Harries and 758 117 115.4]1686 132 7.8 | 1140 41 (3.6
Gilliespy '
™
1930 | Harries 343 28 8.1| 779 34 4.4 594 11 (1.8
(Birmingham) .
29
1933 | Suteliff, W.Dp 195 48 |22.9] 331 32 9.7 325 10 | 3.1
(JALM.AC, 725)
43
19331 L.C.C. nine |5376 715 [13.3]7693 573 7.4 |1 6000 244 (4,1
acute fever ’
hospitals.
1933 | Banks., He3.
"54 LQC.C .PaI‘k

Hospital.
non-serum cases. | 573 66 |11l.5] 490 25 5.1 366 6 (1.6
inra-venass " 469 18 3.8 755 13 1.7 653 4 10,6

It is seen that at the Park Hospital the incidence
in all age groups when intravenous serum therapy was used, is
about one-third of that found in the untreated controls,
Compared with the figures of the nine London County Council
hospitals, where the cases were occurring concurrently, and
which might likewise be treated as a control series, the
reduction in incidence for all age groups is even greater,
The other three series in the table in which highér incidences
are recorded likewise suggest'that the methods of treatment
of scarlet fever, as far as the incidence of otitis media is

concerned, are infinitely inferior to the method of treatment

by intravenous serum therapy.
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Conclusions.

In view of the disappointing results
fecordéd in the past by workers attempting to prevent otitis
media arising in scarlet fever, I have come to the conclusion,
from my investigations into the incidence of the disease,
that in the treatment of the‘acute stage of the fever itself
by intravenous serum therapy, we have a means whereby the
incidence of this particular complication can be reduced.
The results recorded in this respect, by the use of serum
administered intramuscularly, where only a slight reduction
in the incidehce hags been affected, leads me to cohclude
that the serum alone is not of material value except when
its action is immediate and concentrated in the blood stream
in the early stages of the fever before the faudial and
naso-pharyngeal infection has had time to spréad into the
Bustachian Tubes to the middle ear. In children under
5 years of age, however, there is still room for further
improvement, for although the disease can be said to be rare
above the age of 5 and almost unknown in adults whenkthe
fever is treated by this means, it cannot be said that the
complication is abolished in very young children although

thé incidence is reduced considerably.
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SECTION ITI - The Effect of Enlarged or Septic Tonsils or
Adenoids on the Prognosis in Scarlatinal Otitis Media.

In the early stages of scarlet fever when the fauces
and naso-pharynx are inflamed, the tonsils and adenoid tissue
in the naso-pharynx are involved.and in some cases appear
enlarged or septic. However, in the course of this local
inflammation subsiding these tissues return to normal except
when permanent enlargement or sepsis is present. In recording
enlargement or sepsis in these tissues in my cases, a period
of at least 14 days was allowed to lapse from the time the case
was admnitted to hospital, in order to allow any temporary
congestion to subside. An analysis of my cases revealed that
only in 12 out of 123 cases developing otitis media were these
tissues affected permanently. Of these 12 cases there were
4 with double acute otitis media and 8 with involvement of one
side only; in other words disease in 16 middle ears was
asséciated with enlargement or sepsis in the tonsils and
adenoids.

Case Numbers.

(a) Single Otitis ledia - 9, 16, 17, 48, 49, 94, 99, 113.
(b) Double Otitis Media - 55, 74, 786, 97.
In group (a) 3 cases failed to clear up, Numbers
48, 49 and 113. |
In group (b) one side in case 97 failed to clear up.
The average duration of the discharge in the
successfully treated cases was 29.3 days. It is interesting
to note that in the 3 out of the 4 failures during the course
of the otitis media, in cases 48, 49 and 97 intercurrent
infectious disease developed. I shall be discussing 1éter
the effect on prognosis of intercurrent infectious disease
and in view of my findings with regard to this it would be
interesting to know to what extent the presence of the‘
intercurrent infections influenced the final issue.,

The following table shows the results of treatment
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in the ears associated with enlarged or diseased tonsils

and adenoids compared with the results in all the ears

studied, and also with the results of treatment in those

ears not associated with enlarged or septic tonsils and

adenoids.
Torar. Dry EARS | AverAce DuRATION oF NumgeR ofF PercenTAGE OF
TReATED. THE  DISCHARGE. FAlLURES, FAILLRES.
%
ALL €ars. 152, 122 27.6 days. 30 19.7 /o
N th Tonsils o
g\g\ebr?;‘dbs" affeitl‘zsgi lé). 12 qu) days. Ly 25 %
N thoot Tonsit
yper uotheet Trsileg), "o 271 days 26 19.1%
£ /b .
ﬂdul:gleis iz glhc‘ﬁs’ovy'l‘onsds - - _ (y
& Adenoids l‘emoded-'Qz ' ' o

These figures mean that in only four cases out

of 123 suffering from scarlatinal otitis media did the

possibility of failure in responding to conservative methods
of treatment arise on account of the presence of enlarged or
geptic tonsils and adenoids, The fact that even in their
presence the proportion of failures is only slightly higher
in the 16 cases studied, 25% compared with 19.1% in the 136
where they were not, makes one doubt whether the removal of
those tissues in the four cases would have resulted in the
otorrhoea clearing up. |

Conclusions. ily results suggest to me that the

indications for operative interference are rare and that the
decision should not be made until the fourth to the sixth
week of the otorrhoea. I am not in agreement with Gardener
(see page 18 ) who states that the early removal of tonsils
and adenoids is the surest method of cure. Although he
claims a reduction of the period of stay in hospital he does
not give any evidence of a reduction in the proportion of

failures or in the duration of discharge. lloreover, the
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cases which he quotes did not occur concurfénﬁiy; The
practice of Harries and Gilliespy (see page 18 ) in removing
the adenoids and tonsils if septic about the~fourth‘week
seems a more reasonable practice and the 11% of failures

in 122 cases is certainly a low figure. However, the
nmumber subjected to operative treatment is very high indeed
and I feel that many of them would have resulted in cure
without resort to such measures. I am left with the
impression from a study of the results of advocates of this
measure that surgery has been resorted to rather too widely
and that a more careful choice of the type of case might
have been made. I agree that should there be sepsis or
enlargement in these tissues they should be removed if the
otorrhoea has persisted for longer than four weeks. I
regret that this was not done in the four cases in my‘series
already menticned but these passed from my care as the
policy of the hospital was to givé such cases a period of
convalescent treatment in the country in order to affect
cure by bullding up the general health. This method of
management is still in the experimental stage and has been -
‘advocated by Mr. T. B. Layton, the consulting otologist of
the London County Council Fever Service. The results of
this method of handling intractable otorrhoea are not yet
available unfortunately. My opinion is that it might be
admirable for those cases in which there is no sepsis or
enlargement in the tonsils and adenoids and where there is
a possibility of mastoid disease keeping up the discharge.
At this stage I think a mastoid drainage operation should
be considered with and not after adenoidectomy and
tonsillectomy. These operative measures are not indicated
to the extent they are at present in acute scarlatinal
otitis media»and should be reserved for the prechronic stage

of the disease. A full investigation of their value is

long overdue.



I am in égrééﬁentbwiﬁh’Léﬁtonlksééﬂbagé19 )
who states that (a) many of the successes claimed by
adenoidectomy and tonsillectomy are not really due to
this measure as there is a mnatural tendency td cure
about the fortieth day of discharsze in an otorrhoea and
(b) that it it not by any wide system of operative treat-
ment that improved results in acute scarlatinal otitis

media cen be obtained and (c) that operations are only of

value in a few selected cases.

88,



SECTION III -~

The Effect of Age on Prognosis.
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During my experience with the management of

otorrhoea cases I was impressed with the difficulty in

effecting cure in very young patients.

my findings in the table below.

I here tabulate

SCARLET FEVER OTITIS MEDIA (1.10.,33 to 31.3.35)

Effect of Age on Prognosis.

Nombe Average NoMBER LI TH Layton’s 274 cases
PAGE :\Tthr Dursbidn of PERSISTENT OTORRHOEA. of Ear Disease 1023214
ERIOD. ' Discharge. Dorcort .
Dry Ears. |11 oa <. Numberz :Fm;:i 'z'%i Percentage of Failores,
0-2 yeawrs. | 22 | 358 | 18 | uS% 1 23.3% || 0-5yes. 56% Faweo To
72-5 years. 70 28.7 10 ‘2_5"/0 } Becore DRy i GVJE.EKS
5-10 years. 22 18.6 2 8.35% W 5-10yrs. UWS% Faweo 7o
Becorie DRy v 6 wWeers,
10-1 . | - -
5 Years 1) 3.8 \ 6.25%
15-20 years, O - - -
20 + 3 21, - -
TotaL 122 30 19.7%

By far the greatest proportion of failures occurred

in the 0 - 5 years group, 23.3%, as compared with 8.3% in the

5 =~ 10 years group.

No failures were recorded above the age

of 10 years and over the age of 5 years the percentage of

failures was 6,25, one=fourth of that below the age of 5 years.

A further analysis of the 0 - 5 years group reveals that above

the age of 2 years, i.e. in the 2 - 5 years group, the failures

were 12,5%, one-third of that recorded in the 0 - 2 years group,

where 45% was recorded.

Furthermore, the difficulty in

effecting cure as judged by the duration of the discharge is
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greatest in the 0'ﬂ”2“?€QTS“gfﬁﬁfﬁaﬁ&?bedéﬁé@?}essfQOéin the
2 = 5 and the groups beyond 5 years.

I have been able to find only one set of figures in
the literature with which to compare my results. T.B.Laytons‘7
analysed 274 cases in 1923-24 in the London Fever Hospitals
and although his standards are not quite the same as mine
his figures are of some interest. He divided his cases into
(1) those which failed to become dry in 6 weeks and (2) those
in which cure was effected before this time. f He chose only
two age groups O - 5 years and 5 - 15 years. He found that
in the 0 = 5 yéars group 56% failed to dry up in six weeks
and in the 5 - 15 years group 45% failed. Although I allowed
8 longer period for treatment, usually three months, before
failure was recorded in my own cases whereas he allowed six
weeks, his figures are high. It is seldom that an otorrhoea
which is going to clear up takes longer than six weeks 1in
doing so and I doubt if by allowing a longer period for
observation a marked lowering of these figures would have
taken place. The outstanding feature in his observations
is that he found 1little difference in his percentage of
- failures in the O - 5 and 5 ~ 15 years groups, 56% and 45%,
as compared with 23.3% and 6.25% in my series. The difference
between 56% and 23.3% in the O - 5 years group and 45% and
6.25% in the 5 - 15 years group can hardly be accounted for
by the six weeks period of observation. I have since
discussed these figures with Mr. Layton and he thinké the
improvement is due to the better management of such cases
in hospital at the present time.

Conclusions, Although my figures are small

I have concluded that the older the child the better are the
chances of affecting cure quickly and that the real difficulty
in affecting this is found in children under 5 years and

particularly in infants under 2 years of age.
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SECTION IV -~ The Effect on Proghosis of Intercurrent - -
Infectious Diseases.

In an Infectious Diseases Hospital, particularly at
times of pressure, iﬂtercurrent infectious disease in cases of
scarlet fever is by no means uncommnon particularly in otorrhoea
cases as these are subjected, as a rule, to 2 longer stay than
usual. It has been shown in scarlet fever complicated by an
additional infection that the incidence of otitis media rises
and, in my experience of scarlatinal otitis media, I have been
impressed with the intractable nature of this complicationnwhen
another infection has manifested itself in the patient during the
course of treatment of tThis complication.

The table_below gives the details of analysis in my
cases in which the results of treatment in simple scarlet fever
otitis media are compared with cases in which an intercurrent
infection or infections have developed. I have recorded the
state of the drumhead, vhether healed or unhealed in the successes,
the average duration of the discharge in the ears which became
dry, and the percentage of failures.

TABLE V. SCARLET I'EVER

OTITIS MEDIA (1.10.33 to 31.3.35)

Effect of Intercurrent Infectious Disease on Prognosis.

PERSISTENT
NumseRr Dry  EaRs. OToRRHOEA.
OF Number with  |Number with | Avetage Recentage
£ ARS Healed Unhesled duration o Number. of
’ Drumheads. Drumheads. | Otorrhoea. Failures.
SrPLe 107 33 9 [228dsys.| 15 1 %
ScareT Fever
ScARLET Fever
AND LS 25 5 |u21deys| 15 33,3 %,
INTERCURRENT
InFecTious Disens
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It is seen from the table that the‘average dﬁr&tibn
of the diécharge and the percentage of failures in the ears
complicated by intercurrent infecious disease are double that
found in uncomplicated cases, 42.1 days compared with 22.8 days
and 33.3% compared with 14%. The proportion of unhealed drum-
heads to healed drumheads is also almost double in the
complicated group showing that the damage to the hearing
apparatus is more permanent.

The intercurrent infections found were nasal
diphtheria, measles or whooping cough or a combination of thesé
and in the table below I have shown their distribution and
effect. The following abbreviations have been used:-

N.D. = Nasal Diphtheria. W.C. = Whooping Cough.'
M. = Measles.

Table Va. DISTRIBUTION OF INTERCURRENT INFECTION
WITH . '
RESULTS OIF TREATMENT.

—_ N N o AVERAGE
INFECTIONS loTAL. UMBER UMBER WHI DurATION
Numger ofF WHICH ConTiNnuED To
Disense EARS DRIED DISCHARGE OF DiscHARGE
RS. ) " | Successes.
N. D. 21 15 o L_L,..Q cla_\,s.
ONE :
INTERCURRENT M. 9 9 o) L. 6 days.
INFECTION. W.C. 9 | ‘ L7 day.s.
ND, + M. 9 Ly S 53 clays,
CompinegD B
INTERCURRENT N.D, + W.C. 2 0O 2,
INFECTIONS. M., +WC 2 ] | 63 days.

The table reveals, that in 6 out of 21 cases in which
nasgl diphtheria was présent, the ear failed to respond to
treatment, whereas in the 9 cases complicated by measles no
failures occurred. It would seem therefore that measles of
itself is not so serious where success or failure is concerned.
The combination of two infections reveals that the proportion

of failures 1s greater, in fact 8 failures out of 13 cases were
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recorded. It is noticed also that the average duration of -
the discharge in the successes is longer in each complicating
disease than the average recorded for uncomplicated cases.
(See table V).

Conclusions. I have concluded that the presence

of another infectious disease in the course of a scarlet fever
otitis media has a definitely adverse effect, tending to lengthen
the duratioh of treatment and increase the chance of chronicity.
Particularly is this the case in nasal diphtheria or a
combination of intercurrent infections. The explanation lies
probably in the fact that these infections affect the upper
respiratory tract and in so doing influence the course of the
infection already present in the middle ear by reinfection or
keeping it alight. lMoreover it is noticeable in such cases

of combined infections that the general nutrition and health

aré unduly below par with the result that an& natural tendency

to cure on the part of the diseased middle ear is retarded.
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SECTION V =~ The Effect of Serum Treatment in Scarlet Fever
on the Prognosis of 0Otitis lMedia.

In view of the conclusions reached with regard to

the beneficial effect of serum treatment of the fever on the

incidence of scarlet fever otitis media, I have made a study

of my cases to f£ind if and in what way the course of this

complication differed in serum treated and non-serum cases.

79 HEars occurred in serum treated cases and 80 occurred in

cases in which serum had not been used.

The average duratien

of the discharge and the percentage of failures have been

used for a basis of comparison and in view of the apparent

effect of age and intercurrent infectious disease I have

recorded beside each group the percentage of cases in the

age groups 0 - 2, 2 - 5 and over 5 years, and the percentage

of cases in which intercurrent infectious disease was present.,

The findings are tabulated below:-

SCARLET FEVER OTITIS MEDIA (1.10.33 t0 31le3.35)

Effect of Serum Treatment on Prognosis.

- Nom Ace PeRceNTAGE
REATMENT, [WUMBER wiTH
oF Engs.| DisTRIBUTION |INTERLWRRENT RESULTS.
INFECTIONS,
Ye.nrs. Yerrs|YeArs) ‘
0-2 |2-5|5+ DrRY EARS. PersisTENT OTorRHOER,
Number with |Number with |, Averuge Number of [ Prcentage of
Healed Dismhead| Perforakion, dg;ﬁ':goe": an;. gﬁurg'ees?
InTRA-VENOUS
SeRLM. 56 e 8 | 20.5 days. 8 .2 %
INTRA-MuSCULAR
SeRuM. 13 I ' 13.7 days. ] 77 %
INTRA-PERITONERL]
SERLUM. 3 3 (0] 153 clys. (0] -
AL serom | T2 | 183%5T84239% 166 % S q 22.2 doys. q 125 %
No serom | 80 |3b2%u75%163d 2% 53 6 335 dgs.| 21! 26.2. %
(Conkrols).
In 31X WEEKS IN SIX WEEKS o
No serum | 2.83 139 by 50.9 %
LAYTON, )
1923 2ir BeEcAME  DRY. Fal.eo To
Become DRY|
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From the above table it is seenuthat the reéults
in the ears occurring in the serum treated cases are much
better than in the non-serum cases. The average duration
of the discharge is one-third less and the percentage of
failures reduced by more than half. Layton's figure of
49.1% failures in his non-serum treated cases compares very
unfavourably with both my series but particularly with the
serum treated.

However, the agme distribution and the proportion
in which intercurrent infectious disease was present, are
not quite comparable in my two series and it might be argued
that the results in the serum treated cases had been influenced

by the relatively low percentage of cases in the 0 - 2 years

Vgroup and the low percentage suffering from intercurrent

infectious disease. The following table shows the results

for the age groups and the presence or absence of intercurrent

infectious disease.

EFFECT OF SERUM AND NO-SERUM TREATHENT ON PROGHOSIS
WITLI
CORRECTION FOR AGE AND INTHRCURRLNT INFECTIONS.

TABIE A. SIMPIE SCARLET FEVER.
SERUM. Non - SERuUM.
A Numbe Aversge | Nomb
AGE Number of | Number of duvf:a%?\ gu"l::hp fercenbage | Number of |Number of cluvrdhzon wublr:r‘ Fémenbage
Ears. Df‘j Ears. of Rrsiskent of Ears. Dt’y Ears. of Fersistent of
Discharge.| Oterrhoea. Failures. Discharge|Otorrhoea Failures.
O-2gws| 8 | 5 |Mudy 3 [375%] 17 | 9 |sudg| 8 |u7?
2-5yars| B4 | 32 |209dy| 2 | 59%[ 18 | 18 |280dg O -
5+ 1S 17 |15 8day | 55% 13 [T | 2016dys| 1 767
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TABILE B. SCARLET FEVER WITH INTERCURRENT INFECTIOUS DISEASE.

Serum. , . Now - SeruM.
Averége Number Average. | Number
AGE. |Number of [Number of |[durstion with Qrcenl:age Number of |Number of durabion | with Percenl'age
Ears. |DryEars| of Faesisbent of Eors. | Dry Ears. of Persistent | of
Discharge |Oborrhoea. failures. Discharge Pborrhoed | Failures.
O2yers | 3 | 1 | Budgs| 2 | 67% | 12 7 [5024s| 5 |ul67
2-5yers | 9 | 8§ [LOldays| ! Ha%| 19 12, |ul3dgs| 7 [36.87%
5+ - - - - - | ! b3 chys - =

It will be seen ﬁhat all the groups are not comparable
on account of numerical weakness. In table A the average
duration of the discharge for the successful cases in all age
groups is shorter in the serum treated than in the non-serum
cases and likewise this 1s seen to be the case in table B where
intercurrent infectious disease was present. The difference
in this respect is particularly noticeable in the age group
0 - 2 years and not so marked in the others.

It ig impossible in view of the smallness of the
figures to draw conclusions with regard to the percentage of
failures. In table A the results for the age groups‘o -2
and over 5 years are better in the serum treated than in the
non-serum series. In the age group 2 - 5 years, however,

2 failures out of 34 cases occurred in the serum treated

series whereas out of 18 cases in the non-serum series no
failures were recorded. In table B, however, for this age
group the percentage of failures is very much higher in the
non-serum series 36.8% compared with 11.1% in the serum treated.

Conclusions. Although I realise the deficiencies

in the tables I have ooncluded that serum treatment in scarlet
fever tends to influence the course of an otitis media, when
it does occur, by shortening the course and lessening the
chance of chronicity to a slight extent. This is probably

due to the fact that in serum treated cases the middle ear is

not so severely infected and the better general condition and
mitrition in these cases allows of better healing and of
quicker recovery to take place.
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SECTION VI -~ The Effect of Zinc Ionisation on Prognosis
in Scarlet Fever 0titis Media.

The cases for treatment by this method were not
selected in any way but were as far as possible chosen so that
every alternate case of otitis media in the hospital was so
.treated.. In order that the work in any individual ward was not
'increased too much in this respect, especially where more cases
of otitis were occurring than usual, this method of alternate
selection was abandoned, and the cases were chosen at random,
depending on the pressure of other work in the wards at the
time .

Although the practiceﬁ%f most workers with
ionisation in cases of chronic otitis media is to carry out
the treatment on the ear and not subject it to further inter-
ference uﬁtil the next inspection, I felt that it was desirable
to carry out the conservative method of dry mopping combined
with drops in the external meatus between treatments in order
that such discharges as were present were allowed free exit,

In the cases which were not ionised the disease was allowed to
~run its course being only treatéd by the conservative methods
and in this way these cases acted as a form of control for
guaging the effect of the ionisation treatments.

An attempt was made to commence the ionisation
treatments as soon as possible after the appearance of the
discharge, i.e. in the early acute phase of the disease.
However, a number of cases were treated some time after the
appearance of the discharge and, for the purpose of analysis
of the results, two groups of cases were made.

(1) Those in which ionisation was commenced in the

first 14 days of the disease - early ionisation.

(2) Those in which ionisation was carried out after
the ear had been discharging for more than 14 days -« late

ionisation.
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(1) A study of the ears treated by ionisation
in the early stages of the disease revealed the following
facts, shown below in table form, with the corresponding

facts in ears not treated by this meens.

ToTaL. Numsen AveRrace Percentnce
Nomger Numer OF wiTH DurATION oF
oF Dry EARs. PersistenT oF Eaiores,
EARS. O TeRRHOEA. DiscnAree
lonisATION 83 65 18 246 days. | 21.6 V4
Now - lontsaTion 50 L.l q 30. 6 days. 3. %

From the above it would seem that there is only
a slight advantage in the use of ionisation in the respect
that the duration of fhe disease 1s shortened a little,

24 .2 days compared with 30.6 days in the untreated cases.

Owing to the influence of age, intercurrent
infections, and serum therapy of the fever, I have further
analysed the two groups in the following tables where
those factors have been considered.

Owing to the subdivisions the ionised groups with
their corresponding non-ionised groups were rather small in
numbers and it was found impossible to study the effects of
ionisation in the age groups 0 - 2, 2 - 5 and over 5 years.
Ho&ever, as a rough correction, and in order that the groups
could be reasonably comparable in this respect, the percentage
composition of the cases under 5 years has been recorded

In the first group of ears studied I have eliminated
those in which intercurrent infectious disease was present in
order that the results in the groups might be as closely
comparable as possible. In view of my previous findings
the presence of another infection in a large number of ears
in one group would influence the results in that group
adversely when comparing them with those in another group

in which there were only a few ears where intercurrent
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69.

Thus in theé first table

I have compared serum treated and non-serum cases in which

ionisation had been used with corresponding cases in which

this form of therapy had not been carried out.

In this

allowance has been made for the three factors, age, inter-

current infectious disease and serum therapy, all of which

would have influenced the results.

TABLE A. SINMPLE SCARLET FEVER.
TontsaTiON. Non~ToNISATION.
DRY Engs, | PERSISTENT DrY EARS PeRsisTENT
" | CTorgHoOEA " | OTorg HOEA.
“Total |Rercent- Avi Number Total | Percert- | Nymber |Pveroge [Number _
Number crlge N::m::“ du:%sg?w Pw_nbt!-; " é:":{ Nunftber ig;z l\b{:"k: du?pbgén P:r;bl}_ r%’:‘"{,ﬁ
o] ersisten 3 4] r icten L
Ears. Sugei?s. Dry Ears Discharge og,ihoq; Failores. || £ ars, SUge:rs. Pry Eors. Discharge Oro[“iheW() wilures.
INTRA- VENOUS . B ,
SERUM. 20 [55% | 1A |i5deys| 1 | 5% 25 | 68% | 21 [182dgs| L | 167
\g}'RH—PEleONEAL
NTRA-MUSCULAR 0 o g _
SERUM. 10 | Gok| O |177dys| 1 | 10% || e |100%| Li 1324
TotAL SeruM. | 30 [578%| 28 |I584ys| 2 | 66%| 29 | 6927 25 [2224¢| U | 11%
Non SERUM | 21 |8oqh| 7 |277kyl w | 19%| 20 [70%| 15 |23bds| 5 |25%

Where intercurrent infectious disease was not

present as in Table A, it is seen that the results, in the

serum treated group which had ionisation, are better than

in the non-ionised serum treated group.

The average duration

of the discharge is reduced from 22.2 days to 15.8 days and

the percentage of failures from 14.1% to 6.6%.

The groups

are not quite comparable in age composition, the ionised

group being composed more favourably by having 57.8% under

5 years as compared with 69.2% in the non-ionised group.
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The slight difference in this respect might have influenced
the results a 1little but I do not think materially .

In the ears which have had intravenous serum
therapy,the ionised group.shows still better results
compared with the corresponding non-ionised group. The
average duration of the discharge was 15 days and the
percentage of failures 5% compared with 18.2 days and 16%.
Here again, however, the age composition is in favour bf
the ionised group, 55% being under 5 years compared with
68%. The groups where the serum had been used intra-
muscularly or intraperitoneally are not of much value for
comparative purposes. Where serum had not been used in the
treatment of the fever the résults are not so good as in
those where it had been used but the ionised group compares
'édvantageously with the non-ionised group, 27.7 days for the
average duration of the discharge and 19% for failures,
against 23.6 days and 25%. The percentage of failures is
slightly less but the average duration of the diséharge is
a little more. In these groups, however, it is seen that
the ionised series are at a disadvantage in age composition
for the percentage of cases under 5 years, 80.9% compared
with 70%.

Conclusions. It seems reasonable to conceclude

from the above that ionisation therapy is en advantage in the
treatment of scarlatinal otitié media particularly in cases
where serum had been used in the treatment of the fever
itself. Although the advantage is not so obvious in the
non~serum group I think, in view of the shortening of the
duration of the discharge and the reduction of the percentage
of failures, it is a measure worthy of trial in every case of
otitis media in scarlet fever. lly experience of its use has
revealed that no untowards effects result. Those who say
that it is contraindicated in the acute stage of an otitis

medla no doubt mean that by its use further complications



71.

guch as mastoiditis are more likely to arise or that the

condit ion is prevented in some way from resolving.

With

regard to mastoiditis complicating the disease, in 83 ears

which were ionised only 2 developed mastoiditis,and in the

50 ears which were not 5 developed the complication.

I

would not care to say that ionisation prevented mastoidltis

from these figures,but most certainly the treatment does

not predispose to it.

24
E. Watson Williams and liclaggan,

15

who do not publish evidence for saying that ionisation is

contraindicated in acute otitis media, would seem to be

wrong from my experience with it.

A study of the effect of ionisation in cases in

which intercurrent infectious disease developed revealed the

following results in serum treated cases.

INTERCURRENT

SCARLET FLVER OTITIS HEDIA

WITH

et e

INFECTIOUS DISEASE.

TONISATION THERAPY.

Total Average Number
Number Pe(‘cer\baee Number duration wibh Fbmenl:age
of under wikh of Resisbent of
Ears. 5 years. Dry Ears. | Discharge. | Otorrhoea. | Failuves.
InNTRA- VENOUS
SERUM 10 Ao% 8 1.6 daygs 2 20%
IvTRA- PERITONEAL _
SERUM ' - ! Jup s -
-9 )
Non- SERuM 21 as % (1 273 dsgs.| 10 w76%

Unfortunately I was unable to collect any cases in

which ionisation was not carried out and consequently the above

table is not of much value in assessing the value of ionisation

itself.

Jdowever, the percentage of failures in the non-serum

group is seen to be double that in the serum group, and the

results for both groups compare unfavourably with those in the
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corresponding ionisation groups where intercurrent

infectious disease was not present (se Table A).

The results, however, are interesting when we compare

the non-ionised groups in Table A. It is found that,

in spite of fonisation treatment, the groups compare
unfavourably for both the sefum and non-serum groups

which makes it appear that the presence of intercurrent
infection reduced the chances of the ionisation treatment
succeeding. | Whether it would be of benefit or not in

this class of case is'difficult to say, without corresponding
groups with intercurrent infectious disease where no ionisation
was carried out. At the time when this work was being

done the effect of intercurrent infectious disease on
prognosis was not realised with the result that no controls
were instituted. However, from the results in Table A

I think it can be presumed that, without this treatment,

my results would not have been so good had ionisation

not ‘been carried out.

The following 19 remaining cases of my series
are those which showed no evidence of the discharge
clearing up by the ordinary conservative methods after
14 days and which after that period were treated by
ionisation. No doubt many of them would have cleared
up in the ordinary course of events and it is difficult,
on account of the lack of a control series and the
numerical size of the sub-groups, to form any conclusions
with regard to the ionisation treatment, but the fact that
only 2 ears out of the 19 failed to clear up makes one
think that the treatment had some beneficial effect.

I have tabulated the results in the table below.
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Effect of Late Ionisation Therapy.
loNiSATION. Non - loriSATION.
Tokol ’ Dey Ears. PeksisTenT OToRRHOER Tetal DrRY Errs fEesisTenT Ororgucen
Number | Nomber | Averaoe Number 1t Number Pvera Nomber
it U J v i ccen
OF Ears Drh}l’» Ears. d "nglm F’er;g?enb Qrgi_ntdge of Ears Ng‘“gg" durg{;b n Pe:;‘iigent @cOfbage
- o lesdnarge. Oberrhoea Failures. Dry Ears. Discharge [Otorrhoes. | Failures.
.SH':";H;!J’:.“SGARL'ET; - o
Fever. | o o ’ 7
INTRAVENGUS Seam| 2 2 ‘ 23.5&335, |3 I 30-8&35_ - 22.2 /o
ScaARLeT Fever
| INTERCURRENT
nNFecTIous DhiseAase.
N 2 136 dys| - l | |uTdys| - -
InTRAVENOUS  Serum.
Simere  ScarieT
Fever. ~ 7 7
Now- SERuo. 6 5 |duudgs| U 166N 1y 9 |39dys| S5 |3577%
ScarLeT FeEVER
| |NTERCURRBNT
NFECTI0US ISEASE.
G6.1 days - - | - - | -
Non - SERUM. 9 q J
AL Cases. 19 17 |505dss| 2 [105%| 3u. | 24 [31.9ds| 10 2947

In the above table I have used as & rough form

of control the cases which in my series had no ionisation

treatment and which by the fifteenth day of the disease had

not cleared up.

The small size of the groups makes a

comparison useless but if the gross results are studied it

is noticed that 10,5% failed to clear up in the ionised

series whereas 29.4% failed in the non-ionised series.

There has, of course, been no correction for age, intercurrent

infectious disease or serum therapy, but if the ionised group

is studied, it will be found to be adversely affected by all

these factors, which means that the results would probably

have been even better in the ionised group had these factors

been reasonably the same in each.

The following gives the composition of the groups

for these factors.
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TABLE SHOWING COMPOSITION OF AGE, INTERCURRENT INFECTIOUS

DISEASE AND SERUM TREATMENT IN "ALL CASES" IN TABIE C.

loniseEp  GRouP Non- lonisep GrouP
AcE 8&.5% onder five \years 820% under five years.
| nTERCURRENT : 0 : o
InrecTiovs Disease. Preseit 1 5T7.8% Present 10 2.9%
- (1 oot of 19 cases ). (I ot of 31, cases).
Serum. : L , 19
No - SERUM. 6) | 6.

Although the percentage of faillures is smaller in
the idnised groupy the average duration of the discharge in
the successful cases 50,5 days compares unfavourably with
31.9 days in the non-ionised group. However, the fact that
'in 11 out of 19 cases intercurrent infectious disease was
present compared with 1 out of 34, and 4 out of 19 had serum

treatment compared with 19 out of 34, probably accouhts for

this.
Conclusions. Although the data 1s scanty and

inadequate for positive proof, if such 1s possible, I think
that ionisation treatment started late in the cburse of an
acute otitis media is of value in the respect that success

is attained in a number of cases which would not have cleared

up by the ordinary methods.

Having come to the conclusion that ionisation
therapy is an advantage and an aid in the conservative methods
of treatment in scarlatinal otitis media I should like to

meke a few observations in general concerning its use.
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With regard to the choice of case I should say that
there are no indications by which we can judge whether the
disease will react or not to the treatment. A state of good
general condition and nutrition in the patient himself appears
to be important for good results, as judged by the results of
treatment in the serum treated cases free of intercurrent
infections where these are not affected detrimentélly. When
the middle éar is in the early stages of acute inflammation
presumably only the mucous membrane is involved and from my
experience, where only primary acute cases were studied, it
is impossible to draw any conclusion with regard to its use in
cases where the disease had progressed further and involved
the bony structures. In only two cases where mastoid disease
was present, and in which definite evidence of involvement of
bone was present, was the treatment tried. Both cases cleared
up in time but the treatments were discontinued at the onset
of the mastoid disease. It is difficult to understand how a
treatment which acts very superficially can benefit deep
seated disease and I am of the same opinion as McLagg;%?who
found it of little use where bony disease was present in
chrohic cases. With regard to the perforation in the
tympanic membrane the site and size give usiindication whether
the treatment will be of benefit or not. ‘The size of the
perforation is never large in acute scarlatinal otitis media
even in severe cases, and I have never seen a case of total
or subtotal destruction of the drumhead such as is seen
occasionally in acute influenzal or pneumococcal otitis media.
In fact in many cases the perforation is minute or invisible ,
and in what might be termed large ones in this disease they
are of such a size as to make it difficult to understand how
the zinc fluild penetrates into the middle ear and replaces
such discharges as are present. However, only in the large
perforation can the mucous membrane of the middle ear be

. 8een to be coated by a white coagulum after treatment. As
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for those‘in which a small perforation is present it 1is
impossible to say if any deposit of zinc ions takes place
in the middle ear. In these cases, however, the external
surface of the drumhead and the walls of the deep meatus
are seen to be coated by the white coagulun. Probably if
the ionisation treatments are doing good in such cases it
is brought about by a more efficient sterilization of the
deep meatus resulting in a more efficient prevention of -
secondarj infection of the middle ear than would take place
by merely instilling antiseptic drops. As Friefghas said
ionisation in ear disease is the only means of antlsepsils
worthy of the name.

The following details with regard to the number of
treatments to which each of my cases were subjected, have
enabled me to come to some conclusion about the length of

time or rather the number of treatments that should be given

before ionisation should be abandoned as useless in a case.

TotaL. TREATMENTS NOT INTERRUPTED TReaTrENTS INTERRUPTED,
Nuer6eg T N A Total Number | Numb

tal ber - : ° umber | Number

EOF Mu?nber oF :LTI:I:F Number of Dr'gorFEa:? ajbev‘ d oer |Numberof| of Fb:s"iestent

ARS, Ears. |Dry Ears humber reatments. Eavrs.  [Dry Ears, Otorrhoc

Number of Treabmenbs.

Il | 23| w| 5] 6+

Serum L3 | L0 37 1o 13| 6| 3| 2|3 F3 3 I 2,
Now-serod| 59 | S L2 |(Iy| 6|10 S| 1 | b Fq| 8 I 7
Aw Cases | 102 | 91 | 79 2, |19 | 16| 8| 3|9 Faf 11 2 q

The table shows the number of ears which became dry
after 1, 2, 3, 4, 5 and 6 or more treatments which were given
at 4 day intervals. Where the treatments were abandoned for

a particular reason before 6 treatments were given or before
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the ear was dry or almost dry the caseAwaé included in the
special column for "interrupted treatments." Where the ear
failed to respond after 6 or more consecutive treatments the
case was classed as a failure in the 6+ column.

If the ears included in the "interrupted treatments"
column are eliminated certain conclusions can be reached with
regard to the effect of ionisation and the continuation of
treatment when the ear is not responding. If we consider the
figures of all the cases, i.e. line 3 of the table, it is
noticed that more success occurs with 1 treatment than with
2 and more with 2 than with 3 and so on. On a percentage
basis the facts are

TABLE A.

26.3% of the total responded with 1 Treatment.

20.8% " " " u " 2 Treatments.
17.5 % 1] " ] n i 3 1]
8. 7% ®t n u n "oy n
2.5 % non o on i nog5 1
or

26.3% of the total became dry after 1 Treatment.

47.1% " " n wooon " 2 Treatments.
64 . 6% ] ] ] fn it n 3 n
73 .3 % nt un 1 t t ] 4 fn
76 . 6% it T 0 1 n 1 5 n

The percentage of successes with a given number
of treatments can be calculated from the table by taking
the number of successes out of the total number of ears

treated by that number. Thus we find that:-

TABIE B.
In 91 ears subjected to 1 Treatment 26.3% beceme dry.
e M " " 2 Treatments28.3% " "
i 48 1] n i 3 i 33 .5% mn n
1t 32 it 1 1 4 1t 25% n L}
n 24 1t n n 5 ft 12 o 5% " n



78.

It can be deduced from the trend of the above

figures that the greater the number of treatments required
to affect cure the less is the chance of cure being affected.
In Table A the relatively small rise in the total successes
after 3 and after 4 treatments, 64.6% to 73.3%, and after
4 and 5 treatments, 73.3% to 76.6% is rather suggestive.
In Table B the fall in the percentage of successful cases
with 3 and with 4 treatments from 33.3% to 25% and with 4
and 5 treatments from 25% to 12.5% likewise points to the
treatments becoming less effective.

For 6 or more treatments we notice that the fallures
exceed the successes, there being 9 ears which responded and
12 which did not. It is very doubtful if the ionisation
treatments had any influence in affecting cure at all in this
group. The fact that the average case of acute otitis media
has a natural tendency to cure as time goes on must be borne
in mind and probably,in the 9 successful cases quoted above
this has more than likely been affected by natural means.,

I have therefore come to the conclusion that, if
after 5 or at the most 6 treatments given at 4 or 5 day
intervals an otorrhoea has failed to respond to ionisation
therapy, it is unlikely that cure will be hastened or success
attained by a continuation of the treatments. The figures
given are small and are not offered in any was as statistical
evidence but are merely offered to show how my conclusions
were formed on this point. It is interesting to note that
Walké%slikewise found that, if a chronic otorrhoea failed to
respond to 5 or 6 treatments,it was usually useless to
continue further with ionisation as success was seldom

attained by this means.

Conclusions, Finally with regard to ionisation

therapy I should like to say that it is by no means a method
of certain cure in the treatment of this complicationsand

should only be used as an aid to the more important treatment
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by frée drainage of the discharges and toilet of the
external meatus. I do say, however, that, if uged in
this way in all cases of acute scarlétinal otitis medisa,
cure will be affected more quickly in a number of ears

and success will be attained in some which would otherwise
have entered the chronic stage. I cannot say that it
assisted in any way in preventing destruction of the drum-
head or helped the perforation to heal. It can beseen.
in any of my series that the proportion of healed drumheads
to perforated drumheads in the cases which were cured is

not materially higher in the ionised groups.
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LiTRODUCTION.

Concurrently with my study of acute otitlis media
complicating scarlet fever I have carried out a similar but
less detailed work wifh this complication in measles and
diphtheria.

My'original intention in my cases was to investigate
the value of zinc ionisation only, but the opportunity of
confirming some of my findings in scarlatinal otitis media
has occurred and I have included a study of the effect of age,
intercurrent infections, and enlarged or septic tonsils and
adenoids on the prognosis.

I have not investigated the incidence of otitis in
these diseases. In diphtheria it is certainly low,but in
measles on the other hand it rivals scarlet fever in its
frequency being about 10%. A reduction of this is long over-
"~ due and perhaps, with the wider use of adult measles serum
and the production of a mild and fleeting attack of the disease
in contacts, the incidence of the complication’will be con-
siderably reduced indirectly with the result that the numbef
of chronic otorrhoeas from this disease will be reduced.

The same procedure in examination, treatment,and
case recording was carried out as in scarlatinal otitis media
care being taken to eliwinate cases where there was a history
of previous otorrhoea. The salient features of each case
I have recorded in the following pages.

In a similar way to that used in scarlatinal otitis
media I have made a study of the foregoing cases in the

following sections:-

Section I. The Effect of Enlarged or Septic Tonsils and
Adenoids in Acute Otitis Media in Measles
and Diphtheria.

Section II. The Bffect of Age on Prognosis in Acute
Otitis Media in Measles. ‘

Section TTITI. The LEffect of Intercurrent Infectious Disease
on Prognosis in Acute Otitis Media in Measles.

Section IV. The LEffect of Zinc Ionilsation Therapy on
Prognosis in Acute Otitis Wedia 1n Measles
and Diphtheria.
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PART VIIX.

Results snd Conclusions

in
Otitis Media

ke d

Hessles and Diphtheria.
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SECTION I. The Effect of Enlarged or Septic Tonsils and
Adenoids in Acute Otitis Medla in
Meagles and Diphtheria.

In the 26 diphtheria cases with otitis there was not
one case in which the tonsils or adenoids were enlarged or
septic. in 66 cases in which otitis media occurred following
measles, 4 were associated with abnormelity in these tissues.
The total number of ears involved in the 86 cases was 127, 5
of which occurred in the 4 cases mentioned. It is interesting
to note that only one ear out of the 5 cleared up in 60 days
whereas the remaining 4 failed to become dry. In 2 out of the
4 cases mastolditis developed.

Whether the removal of the tonsils and adenoids in
these 4 cases would have resulted in the cure of the otitis
- media is doubtful but it seems reasonable to suppose that the
enlargement or sepsis in these tissues must have had some
bearing on 4 out of the 5 ears becoming chronic. Since, in
the ears not associated with abnormality in these tissues only
18 out of 122 ears failed to clear up, the operative measure
of removing enlarged or septic tonsils and adenoids would seem
to be justified. Whereas in scarlatinal otitis media it does
not seem justified to do this before a falr trial by ordinary
means has been given, in otitis media following measles it
seems that operation is indicated as soon as possible as the
chances of such an ear clearing up by conservative methods 1is
slight. The figures for this conclusion are of course small,
but they certainly suggest the above-mentioned procedure.

As in scarlatinal otitis media the number of cases for con-
sideration in this respect are few and I cannot visualise the
necessity for the measure being adopted except in a very few

selected cases.



SECTION II.

The Effec¢t of Age on Prognosis in Acute

Otitis Media in Measles.

7.

I have been unable to assess the effect of agé.in ’

otitis media following diphtheria as only 31 ears in 26 cases

were collected and

studied.

Owing to the fact that measles

1s comparatively rare after the age of 5 T have selected the

age groups 0 - 1, 1 -2, 2 =3, 3-4, 4 - 5, and 5 years and

over.

I have tabulated the results in 122 ears to show the

percentage of failures and the average duration of the dis-

charge at these ages.

The one case with double otorrhoea

in which death occurred before treatment could be completed

and the 3 ears which did not discharge I have excluded from

the following table.

Results of Treatment at Different Ages in

Age Groups

Acute Otitis liedis in leasles.

YeARS. Years. | Years Years | Years Years Years | Years
o-1 ~2 2-3 3-4 L-5 5+ 0-2 2-5
ToraL Ears. 1o St 26 17 1y ! by 57
Nomeer wiTR
DRY EARS. 10 140 22, 15 1y ! 50 51
AverAce DURATION -
of Discuarce. | 5O.3 days.| 30.u days.| 268 days. 23.6 days. | 282 dsys. | L days. || 32 days. | 223 days.
NuMaer wiTH o 6
RRsisTent DToRRHOEA. 0 [ [Fa 2 o] .
PercenTtace o
oF FAILURES, 0 25Q% | 166% | 11.8% 0 0 [2.8% | 105%
Tpem the teble 1t 1z nobtlced that the aversge
Anratien of tha ontorrhocs in the succeseully trezted czzez

-
B b i A
20 z

8

e
=

1a abeut Lhe aame ozeopt for the O - 1 wesrs

of 10 ears

tpesthed

in

triz

26,97, 16.6% ond 11.of wers recorisd
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3 ~ 4 years age grdﬁpé’réspeCtiVely.  Thére were no failures
in the 4 = 5 years age group in 14 ears and the one ear in
the 5 years and over age group was successfully treated. It
would therefore seem that the sreatest tendency to chronicity
occurs between the age of 1 and 2 years and diminishes as the
age increases. In infants below 1 year of age there appears
to be little tendency to chronicity just as there is after
the age of 4 years. This may be explained in the same way
mentioned in scarlatinal otitis media by the fact that small
infants have a maternal immunity to the streptotoccus which
is gradually lost by the age of one year, after which they are
not equipped by an acquired immunity to that organism, so
accounting for the high percentage of failures between the
age of 1 and 2 years. The gradual diminutlion of the percen-
tage of failures after that age may be explained by the
child's acquired immunity increasing gradually as it gets
older. So it would seem thet between the ages of 1 and 3
years the disease is most difficult to cure.

A studonf the age groups 0 - 2 and 2 - 5 years
shows that the average durgtion of the discharge in the
successfully treated cases and the percentage of failures
are higher in the 0 - 2 years age group, 32 days and 21.8%
compared with 22.3 days and 10, %. These results to some
extent résemble those recorded for scarlatinal otitis media
where 35.8 days and 45% were recorded for the O - 2 years

age group and 28.7 days and 23% for the 2 - 5 years age

group . T have reinvestigated the results in the scarlet

fever ears to find if they resemble those recorded for the
measles eaprs in the age grouos 0 - 1, 1 - 2, 2 - 3, 3 ~ 4,

and 4 - 5 years. The following table is compiled to show

the points for comparison.
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Results of Treatment at Different Ages in
Acute Otitis Media in Veasles and Scarlet Fever.

Aze Groups.

Yenrs. Years. YeARrs. YEArs. YEARS. Yemrs Years.
0o -~ | 1 -2 2-3 3 -1 w—>5 o-2 2-5
NUMBER wiTH
ORY EARS. 10 Lo 2245 (5 L 50 51

MEASLES.

AVERAGE OuRATioN
ToraL ofF Discraree. | 5Q.3deys) 30.L-deys 2b.% days. 23.6 doys | 282 days. | 32 days | 22.3 duys.

Ears

NUMBER WIhTH

12 PersisTENT OTorRHOEA o Iy L 2 0] Iy 6

PercenTRGE OF

FAiLures. - 25.9 %l 166% | 1.8% = 21.8% | 10.5%

Numper wiTH

DRY EARS. 3 e 2| 19 30 22 | 7o
SCARLET
FEVER‘ AveRAGE DURATION
OF DiscHARGE. 223 days| B ays. | 28.3days | 31 days | 272 duys || 35.8 days | 28.7 days.
ToraL :
Engs. NomMBER  wWiITH
PersisTENT OTorRHOEA, 1 W4 5 3 2 18 10
120.

PERCENTAGE OF

FAwoRES. 25% | w72% | 192% | 136% | e2% | us% |125%

A study of the above table reveals a close resem-
blance between the age group results in scarlet and measles
otitis media. |

There is little difference in the average duration

of the discharge in the successfully treated cases 1in each

. In the scarlet fever ears for the 1 - 2 and

Although the

age group.
2 - 3 years age groups 1t is a little longer.

3 i time, for practical
measles ears became dry in a few days less time, ;

purposes the average duration of the discharge for all the age

fever otitis seems to be
groups both in measles and scarlet I

from 3 to 4% weeks.
The percentage of failures for all the age groups
in the scarlet ears is higher than in measles but the same

tendency is noted, namely, a low percentage in the 0 - 1

1 centace in the 1 - 2 years age
vears age group and & high per &
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group gradually diminishing in the 2 ~ 3 and 3 -~ 4 with the
lowest in the 4 - 5 years group. The results in the 0 - 1
years age groups are not quite comparable owiﬁg to the fact
that in the scarlet fever ears only 4 were treated whereas
in the measles ears 10 were treated. However, making
allowance for the deficiencies in the table I think the
results in the scarlet fever ears confirm my findings for
measles otitis media, namely, that it is ffom the age of
1 to 3 that the greatest difficulty in affecting cure is
found. It is possibly again explained by the maternal
immunity to the streptococcus in the infant being lost com-
pletely about 1 year of age with a low acquired immﬁnity to
it in the next two years. To find if this fact ié borne out
by a study of the incidence rates of scarlatinal otitis media
I have further analysed the incidence rates in the 0 - 2 years
group in that disease.

For this purpose I have taken all the cases below
3 years of age and divided them into two groups, viz. 0 =~ 1a
years and 2 - 2%ﬁyears. The table shows the incidence of
otitis media for serum and non-serum treated scarlet fever
for these ages. |

In 1933 and 1934 at the Park Hosnital.

NumBer ofF EARARS. FercenNTAGE NumMmBER OF”E.ARS PercenTthce

Ace O-Iz years. IncioencE. Pee  2.- 252 years | INciDencE.
InTRAVENOUS SERUM.| O out of 36 cases. - 7 oot of TO cases. 10%
Non- seRuUM. 17 out of 12U cases. 13.7 % 15 oot of 66 cases. 23%

In 1935 Dr Banks of the Park Hosnital found that
out of 14 cases in the 0 - l%éyears sroup treated by intra-
venous scarlatinal antitoxin no cases of otitis‘media occurred
which confirm the findings for 1933 and 1834 above. There-
fore for 1933, 1934 and 1935 there were no cases of otitis
media in this ace group out of B0 cases whereas 7 occurred
out of 70 cases in the 2 - Zéiyears croup for 1933 and 1934.

The figures for the casesg not treated by serum likewise point
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to the fact that below the age of 2 years otitis media is
rare whereas at the age of 2 years there is a decided rise.
The facts, namely, that (1) in scarlet fever the incidence
of otitis is highest between the age of 2 and 3 years and
(13) that the complication is most difficult to cure both
in scarlet fever and measles between the age of 1 and 3 years
indicate that there must be some element present or lacking
in children of these ages to explain this phenomenon. As
I have already mentioned this may be expalined by the low
immunity to the streptococcus or by the catarrhal tendency
due to hypovitaminosis'at this time of life. There is no
doubt that the work of preventing chronic otitis media must

be directed to children at this age period.




SECTION ITIT.

102.

The Effect of Inbercurrent Infectious Disease

on Prognosis in Otitis lVedia in Measles.

The type of measles admitted to hospital is usually

severe and broncho-pneumonia is not infrequently found as a

complication. A study of wy measles otitis medla cases re-

veals thaet out of 124 ears 17 occurred where this

comnlication was present.

additional

The results of these l7years

justified a special analysis and the following tables show

the features.

Table Showing Effect of Intercurrent Infectious Disease
on Results of Treatment in Acute Otitis ledia in Measles.

TorAL Numeer OF AvERAGE NumeeR wiTH | PERceNTAGE OF
£ ARS. Dry EARS. DuraTion oOF PersisTENT FAILURES.
DiscHARGE. OToRRHOEA-
' %
SimpLe MeasLeS. qi 79 22.6 days. My 15.3 /o
MensLes & INTERCURRENT —
INFECTIoUS Disense. |6 16 ch!.S clags. =
MeASLES LITH 5 7
PRoncHo-~ PreomoniA. 0] 27.2 Cld:jS. - Ll /o
ﬁFRSLES WwiTh  BRowncHO-
NeuMonN A & INTERCURRENT o,
\NFECTIOUS DISEASE. g 2 19 Jeys. b 75 %

From the above table it would seem that the duration

of the discharge, where intercurrent infectious disease 1s

present,is considerably increased, 49.5 days compared with

22.6 days in the simple measles ears.

In the 16 ears so

studied no failures were recorded but I would not care to

draw any conclusions from so small a series.

It would seemn,

however, that where intercurrent infectious disease alone is

present the chance of an ear failing to become dry is not

increased.

The striking feature of the results where bronche-

rneumonia was present is the hiczh nroportion of failures,

44 ,4% where broncho-rneumonia alone was present and 75% where

in addition an intercurrent infectious disease was present.

A further anslvasis of the rasults for the individual

intercurrent infections is shown in the following tables.
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- TABLE A
AverAge
Torar Numeer | NumBegr wiTH | DuraTion of | NumagR of |PercenTass oF
oF Enmrs. Dry EARs. DiSCHARGE. FAILURES. FaLures.

MEASLES +

NASAL DIPHTHERIA, 7 7 62 clays. 0] -
Meastes +

ScARLET  FeveR L Ly LS5 days 0 B
MensLes +

Wrooping  CouH. 2 2 2% dajs. 0 -
MeASLES +

NAsAL DipHTHERIA + -

ScARLET FEVER. 3 3 0.3 ddjs 0

TagLe D
MBEHSL.ES ;:rm '
RONCHO - FNEUMONIA
+ NaSAL DiPHTHERIA 6 | Iy déjS 5 83.2 %
.
MB€HSLES Pw\TH
RONCHO - FNEUMONIA 9
+ ScarLeT Fever 2 | Ié) ddxjs | 50/o

Table A shows the average duration of the discharge

for the individual iIntercurrent infections and it is noticed

that in the case of nasal dinhtheria it is highest. The
Joutstamding feature of Table B,where an intercurrent infection
as well as broncho;pneumonia was present in the course of the
ear complication, is the exceeding high proportion of failures
where nasal diphtheria was present, ©3.2% compared with 50%
for scarlet fever. |

Conclusions.

The conclusions I have reached from my analysis
are that intercurrent infectious disease by itself does not

influence the chronicity rate in measles otitis media but

tends to prolong the duration of the disease. Broncho-

pneumonia, however, probably on account of the very low state
of nmutrition and general health in its presence,has a very

marked adverse effect on the course, prolonging the disease

and incressins Lhe chances of chronicity. Particuiarly is

this so where an intercurrent in‘ectious disease, especially

‘nagal Aipntheria, is present in addition.
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SECTION IV. The Effect of Ionisation Therapy on the Prognosis
' in Otitis Media in Measles and Diphtheria.

I have made a similar study of my cases to that made

in scarlatinal otitis media taking into consideration the

effect of intercurrent infectious disease, broncho-pneumonia

and age..

The results are shown in the following tables.

Tables Showing Effect of Ionisation in Treatment of
Acute Otitis NMedia in leasles.

Table I. Simple Measles Otitis ledia.
Rrcentase Dry Eners RersisTENT OTORRHOEA
’BTﬁ\. oF ToTaL.
Numeer of N Nomber wikh [Number with | Number with | Auerage Number of Qrcenkege of
ERRS. 0-2 veArs Orﬂ Ears. Healed ferforsbion | dursbion of Failures, Faitlures,
GRouvP Drumheads. Fresent. Discharge.
eAarLY °
lowsation | 25 | 28% | 22 I 8 | 2654y 3 129,
Nori~ 5 % & 7 12.3 %
lomisAaTiON 57 5u-.3 o 50 L3 7 27 4 cuys .3 /o
LaTe o
lortsATION 7 - 5 5 - Ll-Q.éc‘dss 2 28-54
Table IT. ifeasles Otitis Hedia,
Broncho-Pneumonia or
Intercurrent Infectious Disease Present.
Percentase Dey Ears. Persistent OTorRHOEA
ToAL | oF ToTAL
NuMBER Of N ) .
_ Number with| Number with | Number with | Average Nomber of |Rrcentage of
Enks O-éz YEARS [‘;fr“g «Ear‘s. ‘ma!\agd ‘ Pe':forabnén durab?ogn of || Fatlures. Failu\?ees. _
Rouf Drumheads. | Present Dischdrge
EArLy . o
lontsaTion] S 200/0 L Ly 3u.2 days | 20 /o
0,
etamon | 17| Tou%| 13 12 || ussay  w | 235%
i - - 5.5 do L 507,
lonisATION S L L LS. s ()

From the above there appears to be little advantage

in the use of ionisation in acute otitis media in measles.

In Table I the ionised series were at an advantage in age com-

positioﬁ, 28% in the 0 - 2 years group compared with 54.3% in

the non-ionised groug; and it is noticed that the average
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duration of the discharge and the percentage of failures are

almost the same in both series, 26.5 days and 12% compared

with 27.4 days and 12,3%.

ways.

. Perhaps this lack of success is explained in two

The general health and nutrition of hospital measles

cases are usually much below par and compare unfavourably

with that found in serum tresated scarlet fever cases where

lonisation appesrs to be an advantage.

Again the type of

discharge from the middle ear in measles otitis media is muco-

purulent whereas in scarlet fever purulent discharge is the

rule suggesting that the infection is more confined to the

Fustachian Tubes in measles, parts which certainly cannot be

affected by the deposit of zinc ions.

Against this argument

that a muco-purulent discharge in acute otitis media is

‘ 156
unfavourable is the fact that McLaggan found it favourable

his work with chronic otitis media.

in

He succeeded in getting

19 out of 21 cases of otorrhoea of this type dry by its use.

ionised series were recorded.
of mastoiditis
whereas, in the

of 54 cases.

nation

from being infected in

It is worthy of note that no i1l effects in the

of zinc

I would

ions in

in the 32 cases

extended experiment.

In fact

in which

ionisation was

these cases wilthout a considerably

there were no cases
done
non-ionised cases, 4 developed mastoiditis out
not care to conclude that the impreg-

the middle ezar prevented the mastoid

The following table gives the results of ionisation

in acute otitis media following dipitheria where intercurrent

infectious disease was not present.

Table I. Tables Showing Effect on Treatment of Ionisation.
Simple Diphtheria Otitis lMedia.
. NumBeR witH [ NuMBER Wit AVERRAGE
TotaL numBeR | Numger ofF HeALED UNHEALED DuraTion OF | NUMBER ©oF
oF EARS. Dax Errs. DRuMREADS Deumnrenos. DiscHARGE FAiLugres.
Enfy lonisaTion 10 10 o] 2 12.1 ddys -
Non lomisation 13 13 12 ) 2l.u.ddjs —
Lae lonisaTion Y- L L- O u? dqys —
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There were 4 -ears in which measles dsveloped as an

No

intercurrent infection developed in the non-ionised series.

The results in these 4

ears are shown below.

Table II.
| Numper witd | Numger with | AveRRGE.
ToTaL, Num@er | Numeer ofF HeaLeD UnnenceD | DurATion oF | NumBER OF
OF EaARS. DRy EnRS DruMHEADS Drumpenps. | Discaaroc FAILURES
Epry lonisaTioN 2 - | | - 13 ddys {
Late lonisaTion 2 I I - L) days |
Table I reveals that in acute otitis media in simple

diphtheria there is little tendency to chronicity and the con-

dition resolves guickly. When ionisation therapy

appears to be accelerated considerably for,in the

ionised ,the average duration of the discharge was
compared with 21.4 days in the 13 ears which were

i1l effects seem to result from the treatment.

not.

is used this

10 cases

12.1 days

No

Only one case

of mastoiditis occurred in the series and this was in an ear

not subjected to ionisation.

The fact, that in the two ears which failed to clear

up measles developed, confirms my previous findings with regard

to intercurrent infection in acute otitis media in measles and

scarlet fever.

I have further analysed the results of treatment in

my cases to find if the complication occurring in faucial

diphtheria differed in any way from that in the nasal type.

I have tabulated the results of treatment

in the tables below.

Acute Otitis ¥Media in Diphtheria

Table A.
unaccompanied by Intercurrent Infectious Disease.
Numger OF NumeeR Averpce DuRATioN| NumMBER wiTH
EARS, loN1sED. OF DiscwaReE | HERsisTENT OToRRMOER,
Fauciar DienTHERIA. V7 7 I7.2 days -
NpasaL  DipHTHERIA 7 5 33.2 ays -
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Table B. . ~ Acute Otitis Media in Diphtheria.
Measles occurred as an Intercurrent Infection.

Numzer ofF NumseR Avernst Duration] NumBER WITH -
EARS loniSED. oF Discnarse | Persistent OTorruoeR
Fasciae DientreRin 3 - - |

Nasae DipnTheriA, | - - |

In Table A it is seen that when there was no inter-
.current infectious disease present all the otorrhoeas cleared
up but those associsted with the nasal typé took almost twice
as long to become dry as those associsted with the disease in
the fauces only. In Table B,where measles was present as an
intercurrent infection one otorrhoea failed to clear up out
of 3 in the faucial type whereas the only one assoclated with
the nasal type became chfonic. I cannot say that acute
otitis media in nasal diphthéria‘has the greater tendency fo
chronicity but I think that the figures indicate that it takes
longer to clear up than it does when assoclated with the
faucial disease only.

Conclusions.

Compared with acute otitis media following scarlet
fever and measles, the complication in diphtheria is a benign
type not tending to chronicity and on the whole running a
shorter course. Ionisation therapy appears to be an aid in

treatment by aflecting cure quicker than by conservative means

alone.




PART IX.

| L»-gff;ii Bacteriological Investigation

of the Middle Ear Discharge
in
Acute Otitis Media
in

Scarlet Fever, Measles and Diphtheria.
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INTRODUCTION.

‘Before bringing this work to a close I should
like to include a short series of investigations into the
bacteriology of the middle ear discharges in acute otitils
media following scarlet fever, measles and diphtheria, which
I carried out concurrently with the study of my cases.
These investigations were carried out mainly to find if any
changes occurred in the bacterial content of the middle ear
during the course of the acute stage of the otitis and to
find if such changes were related in any way to the condition
failing to clear up. Otologistsgin géneral are of the opinion
that secondary infection of the middle ear by organisms from
- the skin of the external meatus is one of the main causes of
an otorrhoea persisting. It is generally believed that the
middle ear is involved in scarlet fever by a direct extension
via the Bustachian Tubes of the streptococcal faucial infection.
Ross4on the other hand is of the opinion that otitis media
is primarily a result of scarlet fever in the middle ear,a
condition often aggravated by secondary infection by extension
ffom the throat via the Eustachian Tubes,. Whether he meant
that the original infection was blood borne or was carried
by a spread in the local lyaphatic channels from the fauces
~ to the middle ear is not quite clear. Valentinggfound that
53% of scarlatinal otitis media was due to the haemolytic
streptococcus of the same seriological species as were present
in the throat but did not find any streptococci in the blood
stream which rather disproves the theory that the infection
 of the middle ear took place by this route. ‘Although post~-
mortem examinations of the Eustachian Tubes in cases of
scarlet fever in which otitis media was present have not shown
the organism present in these parts it does not follow that
the infection did not originally pass in these structures, as

the inflammation may here subside along with the local
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faucial lesion by the time the examinations were made.
Thé fact that upper respiratory tract intercurrent
infections prolong the course and increase the chance
of chronicity suggests that this is brought about by

a further secondary infection of the middle ear via the
Eustachian Tubes.

In view of this it is not unlikely thaf secondary
infection by faucial organisms may take place but this must
be of minor importance compared with the secondary infection
from skin organisms in the external meatus;

Torrin?land Iorandini found the common organisms
in aural discharge from different types of otitis media to
be the haemolytic stréptococcus,_non-haemolytic atreptococcus,
pneumoooécus, staphylococcus albus, staphylococcus aureus,
bacillus proteus, bacillus pyogenes, and the bacillus of
Friedlander. With the exception of the haemolytic
streptococcus, pneumococcus and possibly the bacillus mucosus,
these organisms are undoubtedly of the secondary infecting
type and have not been the @ause of the original acute
condition. Whitgspointed out that the bacteria causing the
acute condition may be the cause of the chronic but this was
more likely to be due to mixed infections by the ihtroduction
of new organisms during subacute attacks or invasion by
saprophytes from the external meatus. Valentingoin 1924
published a very full investigation of the bacteriological
content of middle ear discharges from acute and chronic
otitis media. His work was not confined to otitis media in
scarlet fever but included otitis from other causes. HeVI
used a similar technique to myself in the obtaining from the
middle ear of a sample of pus which was not contaminated by
skin orpanisms in the external meatus. Ik??found as a rule
that the haemolytic streptococcus was the causal organism
in the acute stage of the disease and it was usually of the

same seriological species as was presént in the throat. In
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the chrpnic stage it was not present but diphtheroids and
stephylococci predominated and h@v%hought that they might

be factors responsible for chronicity.

Méthod of Obtaining Specimens and Recording Iindings.

| I have decided that the bacteriological examination
of a specimen of discharge taken from the external meatus
would give a rather inaccurate picture of the bacteriological
content of the middle ear inasmuch aé this discharge would
contain the skin organisms as well as those from-the middle
ear. In order to eliminate this exfernal meatal contamination,
I have used the followihg technique for the obtaining of
specimens of discharge from the middle ear alone. Only ears
were chosen in which a perforation of reasonable size was
present. The meatus and surrounding parts were thoroughly
cleanseéd of the discharge and treated with repeated washings
With‘BO% spirit. The parts were finally mopped dry by using
sterile abforbent ear wool. A fine platinum needle with a
very small loop previously sterilized in the flame was then
passed under vision with the aid of an operating otoscope,
previously sterilized, through the perforation into the middle
ear from which a specimen of pus was obtained. Care was
taken to seg that the platinum loop did not touch the
surrounding parts before or after entering the middle ear.
The specimens were stained and examined immediately and also
cultured on blood agar plates and the cultures examined.

The first examination was made immediately after the onset

of an otorrhoea, usually within 2 or 3 hours. Specimens
were taken and examined at intervals of a week until the
otorrhoea cleared up. In the ears which cleared up quickly,
at the most only two specimens were available, particularly
where the perforation in the drumhead was not very large to
begin ﬁith and where it was healing rapidly.

I am indebted to Dr. Ash, Bacteriologlst of the
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Southern Group Laboratory (London County Council) for his
agssistance and advice in the examination of these specimens;
Twenty otorrhoeas following scarlet fever, 17 otorrhoeas
following measles and 10 otorrhoeas following diphtheria were
investigated in all. |
I have arranged my'findings into three main groups
for simplicity in analysis, e.g.
I Otorrhoeas which cleared up in less than 3 weeks.
IT Otorrhoeas which cleared up in more than 3 weeks.,
ITIT Otorrhoeas which failed to become dry.
In Group Iithere were 19 scarlet fever ears, 6 measles ears and
7 diphtheria ears.
In Group II there were 7 scarlet fever ears, 8 measles ears and
é diphthé%ié eaﬁs:
In Group III there were 4 scarlet fever ears, 2 measles ears and
1 diphtheria ear.
The results are recorded in the tébles and the

following abbreviations have been used.

l

H. Streps. Haemolytic Streptococeci.

Streps. Streptococci.

.

Staph. Albus Staphlococais Albus.

Staph. Aureus Staphlococcus Aureus.
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Group T Scarcer  FEVER
Case %;?ti?‘ngr Number °§ RESuULTS  OF EXamiNnATIONS.
oo Specimen
Number in days. e}()dm‘med. First specimen. Second specimery, dfter 7 days.| Third specimen, after 4-days.
8 |5 | H. Stneps. - -
23 17 2 H. Streps. H. Streps. -
29 13 2 H. Streps. H.Streps  + few colonies -
of  Staph. Albus.
10 12 2 H. Streps. H. Streps. B
L.t | Re. 21 3 H. Streps. H.Streps  + few colonies H. Streps. 80% +
of Stdph. Albus. SKin orgdnisms mainlj
v deph. Albus. '
Lt 18 2 H.Streps. 80% + H. Streps. -
: Staph. Albus and Aureus.
6! 5 | H. Streps. - -
by 20 3 H. Streps + Rw colonies H. Streps . H.Sbreps. + ‘qu colonies
of Staph. Albus. of Staph. Albus and Aureus.
8o 3 | H. Streps - -
Grour L MEASLES.
6 20 2 H. Streps, H. Streps. -
25 |Re. 6 I H. Streps. - -
le. 1 2 H. Streps. + few colonies | H.Streps. Bo% + Ffew -
of Stdph. Albus. colonies of Staph. Albus.
32 5 | H. Streps. - -
55 12 2, H. Streps. + few colones H. Streps. 70% + -
of Sta\:h. Albus. Stdph. Albus Sbr'eps.
72 21 3 H. Streps. H. Streps. 60% + H. Sbreps. 50% +
Staph. Albus ond  Aureus. Staph. Albus dand Aureus. |:
Group  T. DiPuTHERIA.
| 12, 2 H.Stmeps. H. Stveps. Bo% + -
Staph. Albus.
6 i 2 H. Streps. + few colonies | M. Streps. + few colonies -
of Sbaph. Albos. of Sbapﬁ. Albus.
3 20 3 H. Streps. H. Streps. 9% + H. SbrePs. To% +
Staph. Avrevs and dePh. Aoureus.
Diphtheria Bacilli.
14 Re. 21 3 H. Sbreps. H. Streps. 70% + H. SbrePs. 50% +
. Staph. Albus. Sbaphs. Streps, Diphtheroids
" Lk. 20 3 H. S\zreps, + few colonies H. SbrePS, 80% + H. Sbr‘eps. 609% +
_ of Steph. Albus. Staph. Albus and  Aureus. Sbaph. Albus and Aoreus.
20 13 2 H. Streps. H. Streps. Q0% + -
Staph. Albus.
23 Te) | H. Streps. - -
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BACTERIOLOGICAL EXAMINATIONS oF  MiopLE Epr  CONTENTS.

Grouvp L. ScArLeT  FeveRr.
No. Posbea NP ResuLTs ofF ExAMmINATIONS.
012' Otoﬁhoag of FirRsT SPECIMEN SeconD SpecimeN | THiRD SPEGMEN FourTH Specimen FiFTH Seecmen
case.l specimens AFTER T DANS AFTER Il DANS AFTER 21 DAYS, AFTER 23 DANS.
‘ :DajS @@mmeA
6 (Re.350 L. H. Sbreps. H. Str‘eps 80% + | M. St‘reps. 70% + M. Streps. 50% + -
Sl’aph. Albus. Staph- Albuys. Sbsph, Albus. B. Proteus.
Lt ZCI L. H. Sbfeps. H. Streps. QO% + H. Streps 70% + H. Streps. ©o% + -
Stth. Albus + Streps. | Staph Albus. B.Proteus. |Staph. Albus + Streps.
Stre‘ns.
1 26 w7 5) H. Streps. H.Streps. H. Skreps. QO% + H. Streps. 7o% + H.Sbreps. bo% +
P P P ps P
] Stoph. Aveus & Albus. Staph. Albus. | Staph. Albus and Auteus.
37 u2 5 Preumococct Q0% Presmococei  Tolb H. Streps. 8o% + H. Streps. bo% + H. Streps 50% +
’ H.Streps. 30% Staph. Albus. Staph. Albus & Aureus. S)z?h. Albous.
158 |Re.32] 4 H. Streps. H.Streps. A% + H.Streps. 70% + H. Streps. 60% + -
. o few ?baph. Albus. St'dph. Albus and Stdph. Albss and Sbm?s_
D{Phbheroids.
R N A 1T R T H. SbrePs. -H. Sereps. Q0% + H.Streps. 807k + H. Streps. ©0% + -
3 fows colonies of deph. Atbus and Stoph.  Albus and
Sthh. Aibus. Diphbheroids. iPhbheroiJS.
75 | 3. 3 H-Sb‘reps + a few H. Sbreps. as% + H.Sl:reps- T0% +
colonies of Staph. Alpos. Staph. Albus ond Sbreps. deph Albus.
Group 1L MEASLES.
5 |Rc.28) 3 H. Stre‘)s. H-S}.’,TQPS- + o few H_Sbreps. 70%-#- - -
: eolonies of Staph. Albus. StaPh. Albus and St,\'ePs.
lbho] S5 H Sbreps. H.Sbieps. + a few H. SbrePS. 65%+ H. Sbreps. 30% + H.Sbreps, 0% +
colontes of Sbaph Albus. Staph. Albus and Aureus Sl:aPh, Pibus and Sl:aPhs., B. Probeus and
B. Prokeus. SbfePS.
10 {261 H, SbreP3 H.Streps. + a fews H.SbfePs. 80% + H. Streps To% + - !
colonies of Staph. Albus |Staph. Albus and Aureus. | Staph. Albus and Sbreps. )
17 | 37 | 5 | H Streps + a few H. Streps. ‘10% + H. Streps. 1-0% + H. Streps 20% + H. Streps. 20% + "
: Pheumococcei. Saph. Allbus. Staph. Albus. Staph. Albus,, Sbreps,| Staph. Albus and Aureus. | |
]giphbheroids.
66 R3] Y “H. Streps. H. Streps. Bo% + H. Streps. 0% + H. Streps. 0% + -
Stdpln. Albus and Streps. Sthh. Albus and Sbr‘ep.s. Staphs. BRoteus
and Sbrep&
3! H. Sb\'ePS- H. Streps. 80% + H. Skreps. B0%+ H.Streps. To%+ - ﬁf
deph. Albus and SbrePS Stdph Blbus and Sb(‘eps. Skaphs.  B. Rroteus !
and 5tn-ep5. ‘
76 | 62 | 7 |H. Streps ond Micrococc H. Streps. So%o+ | H. Streps. 0%+ H. Streps. 10% 4+ | No Haem. Streps.,
af Cabarralis T\j{:e. St.aPh. Albws and StrePs. Std:ghs., Streps, and Sl:aPhs., Streps, Staphs. Sbreps., eke.
. Probeus. B.FProteus, elc. (6%and 7% exams also).
gl u2 | 5 H. Stfef)s. H. Sbter. H.SbrePs. 0% + H. Streps. To%+ H. Streps. 10% +
: ‘ Staph. Rureus. Sbaph.ﬁlbus and Avreus| Staphs. gbreps. and
DiPthero'\ds.
GRoup 1L DIPHTHER\F\.
2 39 w H. Streps. H.Sbreps. Qo% + | H. Streps. Bofo+| H. Streps. To%+ -
StaPh. Albus. Sl:dph. Albus. Staph. Aleus and
:Diph theroids.
16| 3| 5 H. Streps. H. Streps: Q5%+ | H. Streps. 75%+| H.Streps o%+ | H.Sbreps. 50% +
Diphtheroids. Staph. Albus. Staphs. and Streps. | Staph. Albus and Stmrs
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Group 1T ScarieT Fever
N{? Duthion Nfg RESLLTS oF ExamivaTiONS.
4]
Cgse.mz’i‘ghw specirnen] lsi .SPecimer) 2nd Spavmen 3rd SPecimen Lukh Spec:'men Sth ‘5 imen | bth Spea;nen 7eh Specwnen| Bth Spepimeﬁ
Dd:}S. examined) after 7 days. gfter W ddjs ofter 21 d‘;js. ofter 2% dejs. ofter 35 doys. aﬂ:_er L2 da:fs- 8‘fte~r< w9 dejs.
7 [100+| § H.StYePS. H.Streps 80| H. Skre 5.70% H. Strer. 20% H-Sbreps‘ 10%|No H. Stfeps. No H. Streps.| No H. Sbreps.
+5Kin orgs. |Skphs. StrePS. Staphs. Streps. StaPhs., ebe. | Skaphs, ebe. Sta‘:hs.' ete. StaPhs. ebc.
B, Qroteus.
" 19 1128+ 8 |H.Streps + |H. Streps. o) H.Sbreps. bo% | H.Streps. bo% H. Streps. 50%| H. Streps. 2000 H. Streps. 5%{No H. Streps.
. d Few taph. +Sbaf>h. + Sbaph. Staph. Albus o Sbaph Albus 8 StaPh. Albus. Sbaphs. ekc. Sbaphs. etc.
Albus. - Albus. Albus.  |Aurevs, Streps| Aureus, Smes_ etc. ;
o3 | y+| 6 H. Streps+ | H. Streps. | H.Streps. To% | H. Sbveps. 50% | H. Streps. 20%| No YH. 5bfe(:>$. - -
' 3 few calonies Staph. Aureus, Staphs. Stfeps. | Staphs. Stireps de})hs ebc.
of Stap]n.mblﬁ ’ . B. Bobeys. B Fg’obeus ekc,
13 Gor+ b6 H Stv‘ePS. H. Sb'{‘eP§. H. Stfeps%% H. Sbfepi 50% H. Sbfeps. 20% No H. Stveps - -
B Diphthena Staph. Aibus Staph. Albus  {Skaphs. Sbfeps. Staphs. ekc
D]Phbheroids Diphthefoids. B, Probeus ekc.
Group TIT MEASLES.
35 clo-l; 7 H.Sbfe,fJS. H.Stn‘eps. H.Sbreps. Tol |H. St teps. 50% [H. Skieps. 20% INo H. Streps No H. Stveps -~
Staph. Albus. | Staph. Albus ~ {Staphs. Sbreps. | Staphs. ebc. Staphs  etc.,
etc. ‘
H3 |63+ 5 [H Stfeps + (H.Streps + |H. Strepﬁ,%% H. Streps. 20% | H. Sbmps,5% - - -
‘ a few Staph {Staph. Albus StaPhs. Streps. Sbaphs. Sbrel)s. StthsA ebc.
Albus. & Micrococci.
Group 11T DiPHTHERIA,
2 w2+ 5 H. Streps. | H. Stre,Ps., H.Streps.7o% H. Streps. 4o% H.Sbveps.lo% - - -
a few Sthh Stap\n. Albys Stdphs Sbfeps, Stdphs ekc.
Albus, Stmps.
B.D:'thheriae ‘

P
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RESULTS. . |

In the foregoing records of the bacteriological
examination of specimens it is seen that, in all the initial
examinations made, the haemolytic streptococcus was fouﬁd almost
in pure growth in all the céses, measles and diphtheria included.
In a small number a few colonies of the staphylococcus albus were

grown but these I have concluded to result from contamination of

the specimen from the skin of the external meatus in passing the
platimun;ldop into the middle ear. In case 37, Group II, an
almost pure gzrowth of pneumococcl were grown. It is difficult
to understana how a pneumococcal infection of the middle ear
occurred in a cage of scarlet fever for there was no exceptional
history in the case. An examination of the faucial organisms
did not reveal the presence of the pneumocdccus in these parts
and the only explanation I can give is that the infection of the
middle ear by that organism was incidental and presumably it was
ofiginally in the naso-pharynx and had since disappeared.

It would seem, therefore, that in otitis media com-
plicating acute infectious disease that the haemolytic strepto-
coccus im the casual organism amd occurs in pure growth in the
early stages of the disease.

An examination of the cases in Hfoup I, where the ears
became dry in less than 3 weeks, reveals that there is only a
slight secondary infection of the middle ear by skin organisms,
mainly by the staphylococcus albus. In the second specimen
taken after the ear had been discharsging for a week, 60% to 90% of
the bacteriological content was found to be the haemolytic strepto-
coccus, the remainder being skin organisms mainly the staphy-
lococcus albus. |

In Group II,where the ears became dry in a period of
more than 3 weeks, 1t can be secn that the longer the ear continued
to dischar-e the smaller became the content of haemolytic strepto-
coccl and the greater the content of skin organisms. In some at

the fourth examination, i.e. 21st day of the discharge, the content
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fell fo as low as 10% and in one case no haemolytic streptococci
were recovered at thé geventh examination, i.e. at the 42nd day
of discharge. In case 58 a few diphtheria bacillli were found
in the discharge at the third examination but were not found at
the fourth. This was probably due to faulty technique in the
obtaining of the svecimen due to the platinum loop touching the
~skin of the external meatus, and not because the organisms had
gained access to the middle ear from the naso-pharynx via the
Eustachian Tubes.

In Group IIT,where the otitis media failed to clear
up, it is natural that in the later specimens the content of
haemélytic streptococci fell at the expense of skin organisms
until at the final examination none were found or only a few.

Two cases, in which nasal diphfheria was present, cases
113 and 21, diphtheria bacilli were recovered from the specimen
from the middle ear at the second examination but here again I
am of the opinion that external meatal contamination of the
specimen had taken place.

Conclusions.

Although the above observations were only made in a
limited number of cases it would seemn that the haemolytic strepté-
coccus is present in the initial stages of an otitis media alons’
and is the casual organism. As the disease progresses there is
a tendency for the haemolytic streptococcus to disappear at the
expense of Secondary infection of the middle ear by skin organisms
mainly staphylococci and diphtheroids,presumably from the external
meatus. This tendency is least marked in those ears which clear
"up quickly, the haemolytic streptococcus remaining the predominéﬁt
organism with only slight secondary infection. The longer the
ear takes to clear up the more marked is the seccondary infection
until, in those ears which fail to clear up, the bacterial content
of the middle ear is almost entirely secondary with no haemolytic
streptococci or only a few present.

The results of my investigation in scarlet fever,
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neasles and diphtheria are much the same as those found by
Valentinggin otitis media from other causes.

It is certain that secondary infection of the middle
ear by skin organisms is associated with acute otitis media
which is difficult to cure or which fails to elear up., Whe ther
this secondary infection is the cause of the disease failing
to clear up or merely the result of the disease running a
prolonged course is difficult to say,but the prevention of it,

~as far as possible, should be attempted as a surgical principle
in the management of the condition. Pottm?%d’ﬁewcastle,in his
investigations with autogenous mixed vaccines, composed of
_gﬁgpplococoi, streptococci, diphtheroids, pneumococci and
micrééobéi;mf the catarralis type, in the treatment of the
fever itself, had probably this aim in view as itégs recognised

that, after scarlet fever, patients appear to be more susceptible

to pyogenic infections than usual.
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PART X.

Final Conclus 1_ons .
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Final Conclusions;

There is much room for improvement in'the hospital
management of acute otitis media complicating acute infectious
disease. Following diphtheria the complication is not so
.serious as in scarlet fever and measles as there is 1little
tendency for the disease to become chronic and moreover it
reacts to treatment quickly. - The real problem lies in the
disease in children from 1 to 3 years of age in scarlgt fever
and measles on account of the high incidence and the greatest
tendency to chronicity at this age period in these diseases.
Improvements can be got by the adoption of every available
measure to prevent or minimise intercurrent infectious dlsease
in hospital, for, upper respiratory tract infections particularly

nasal diphtheria, arising in the course of an otitis media

considerably lengthen the duration of the disease and increase
the chance of chronicity. |

The method of frequeht deep meatal mopping combined
with an aseptic toilet of the pinna and meatus carried out in .
such a way as to promote free drainage of the discharges from
the tympanum and to prevent secondary infection of the middle ear
via the external meatus is the basis for success in the manage-
ment of an acute otitis media, Too frequently however this
toilet is mnot carried out intelligently and often enough by the
nuréing staffs. A comparison of our present results in
otorrhoea with those of previous years at the Park Hospital has
shown that the supervision and proper training of nurses in the
execution of ear toilet is amply repaid.

Improvements both in incidence and prognosis in
scarlatinal otitis media can be Dbest brought about by an
extended use of scarlatinal antitoxin in the treatment of the
fever itself, even in mild cases and the intravenous route of
administration surgests itself as the route of choice on account
of the early reduction of faucial congestion and the prevention

of naso-pharyngeal sepsis so frequently associated with
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intractable otofrhoea.‘A Péfhapsvih)the future a éimilar
treatment in measles will do much to improve the -incidence .
and prognosis of otitis in that disease.

Although it cannot be sald that zinc ionisation
is of great vélue in the treatment of acute otitis media
following measles it is a ?aluable aid to the conservative
methods of treatment 6f acute otitis media in scarlet fever
and diphtheria. In scarlet fever cases where serum therapy
has been used the benefit is most marked. In fact, one can
foresee the day when chronic scarlatinal otitis media will
become a rarity on account of the very much reduced incidence
of the disease in serum treated cases and the very small
chronicity rate of the disease when it does arise when
ionisationbis used -in the treatment of such cases.

Contrary to the findings of some-:workers. I .do not
agree that the solution of the problem lies in a surgical
approach . There are a limited number of cases in which this
should be done when the tonsils and adenoids are enlarged or
septic but at least a period of 4 weeks conservative treatment
should be carried out first and the operative treatment should
be reserved for selected cases only and not done as a matter
of routine where difficulty is found in affecting cure.

There is no doubt that too large a number of cases
leave the infectious diseases hospital with a running ear in
spite of careful treatment. I feei that for these surgical -
advice should be sought as soon as possible when perhaps the
operation of mastoid drainage might prevent the establishment

of the chronic state.
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