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Anatomy and Phystologiy.

TrE faucial tonsil, which lies between the' pillars of the
fauces, is the most complex part of the lymphoid tissue
at the entrance of the-alimentary canal. Lymphatic
vessels pass from the tonsil to a gland in the deep
cervical chains. Although afferent lymphatics have not
been demonstraled, pigment injected into the nasal
mucous membrane has been found after a short interval
in the substance of the tonsil. ~ Certain authorities
ascribe some particular internal secretion to the tonsil,
but on evidence by no means conclusive. The tonsils
may serve as ‘lymphatic glands for certain regions of
the nasal cavities. They act also as a protection against
the constant presence of organisms in this part of the
pharynx—either "in the' mouth, lacunae, or tonsil sub-
stance—should they reach it through some breach in the
surface. It is also probable that in the exercise of this
phagocytosis they confer some immunity against the

organisms inhabiting this region,

Bacteriology.

Both the surface and the lacunae of the tonsils are
subject to organisms throughout life. No active in-
vasion is apparent under normal conditions, but infection
with very varied effects takes place under the influence
of local injury or lowered resistance. Dwyer, in the
examination of perfectly healthy subjects, found the
pneamococcus, staphylococeus, Micrococcus catarrhalis,
the diphtheria bacillus, the influenza bacillus, the spi-
rillum, and other pathogenic forms on cultural examina-
tion of the contents of theé lacurae, while the streptococcus
seemed almost constant. In pathological conditions the
balance is more or less upset, and additional organisms
such as Bacillus tuberculosis, the B. coli, and actino-
mycosis, ave present. The lecturer explained at length the
different ways by which the organisms reached the tonsil
so as to set up infective changes. Actinomycosis has
certainly in some cases been conveyed in grain, but
récent investigations have shown that the organism
responsible for the disease occurs in milk, and it has been
demonstrated that some cows considered clinically to be
suffering” from tuberculous udders were found on more
carcful examination to be affected with actinomycosis. As
for Syphilis, it has been estimated that 10 per cent. of
primary extragenital sores make their appearance on the
tonsil. ~ Tuberculosis in relation to the tonsil is most
important. Unfiltered air, and dust which carries the
tubercle bacillus, and infected food, especially milk, passes
by the tonsils. These ‘organs may become tuberculous,
but it is almost impossible to distingnish a tuberculous
tonsil clinically, excepting by its effect-—namely, infection
of the ecervical lymphatic glands. In 70 per cent. of
childven with this condition the tonsillar gland is either
alonc involved or is the most enlarged, yet the tonsil
rarely in such cases causes symptoms apart from
glandular infection ; a natural cuve' is the rule, but the
infection may remain latent till middle 'life, till a
tuberculous abscess appears in the region of the
tonsillar gland. Mitchell, investigating 72 cases of tuber-
culous glands from children in Edinburgh, found that the
bacillus was of the bovine type in 90 per cent., and of the
human variety in only 10per cent. " The importance of a
pare milk supply is thus manifest. When tuberculous
infection is suspected, the tonsils should be removéd entire
in their capsule, the usual indication being tuberculosis of
the tonsillar cervical glands. The tonsil, as the focus,
sliould be taken away as early as possible; excep$ where
softening or abscess formation of the glands indicates that
they sliould be dealt with first.
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Streptococcus Infection : Rhewmatism, Chorea, ete.

A constant inhabitant of the mouth, fauces, and tonsils,
the streptococcus maylive in apparent harmony with its hiost
all through his or her life, yet it is probably the most
important pathogenic organism in the tonsil. - Its varieties
are among the commonest sources of acute inflammation
and of well-known complications, not only cervical bubo,
but also endocarditis and septicaemia. The inflammation
of the tonsil may subside, often recurring, and apparent
pure hypertrophy in children is probably due in part to
the presence of these organisms. The ‘lecturer dwelt
especially on that fori of streptococcic infection which is
associated with the production of rheumatism. The in-
vestigations of Poynton and Paine on the organism they
consider the cause of rheumatism, and the later and ad-
ditional work of Beattie, Dixon, Walker, and others, has
shown that the organism found in acute rheumatism,
although appearing in the -lesion as a diplococcus, on
cultural examination grows in chains, and belongs to the
streptococcus group. The evidence that this organism is
the chief causative agent in tlie production of acute
rheumatism is accumulating, and its acceptance amongst
the profession is increasing. Rheumatic fever and ve-
currence of rheumatic attacks are often preceded by an
attack of tonsillitis. The presence of the streptococcus of
the rheumatic type in the tonsil has been experimentally
proved. The tonsil is affected in most cases of vheumatism,
and lesions are detected there in persons dying of endo-
carditis, acute or chronic. The original case of Poynton
and Paine was that of a patient with chronic endocarditis
following an attack of tonsillitis. Characteristic organisms
were isolated from the tonsil, and they produced endo-
carditis when inoculated into a rabbit. Repeated experi-
ments by Poynton and Paine, and a later series of re-
searches conducted by Beattie and Yates, support the
evidence of the relation of the organism to rheumatism.

Material from various lesions in the joints, throat, and
blood were examined in 192 cases, rheumatic and other-
wise, for streptococci. The organisin was obtained in 48.
Seven of these cases presented a definite disease, and
have nb relation to the present question. Of the remaining
41 cases there was a rheumatic history in 31. The
organism from these in 19 cases, or 61 per cent., on
inoculation, produced typical lesions in rabbits, thesc
lesions being characterized by acute non-suppurative
synovitis. Of the 11 negative results in rheumatic cases
8 were from the tomsils. In each of these cases a single
colony was subcultured, and there being many varieties of
streptococcus present in the tonsil it may be presumed
that a non-virulent form was obtainel. If 2 additional
cases, presumably rheumatic, are included, the positive
results reach 70 per cent. in these cases, while in the non-
rheumatic, typical arthritis was not produced in a single
instance. In the expeviments with organisms obtained
from the tonsils of those with a rheumatic history—15 in
number—a positive joint result was obtained in 7, ov
47 per cent. ~Of inoculation from the tonsils where no
history of rheumatism was obtained—5 in -number—sep-
ticaemia was produced in 4 animals and arthritis in 1, the
latter being possibly of the rheumatic type. A positive
result was also obtained from the organism found in the
cercbro-spinal fluid in a case of chorea. It has been
shown that the organism from the tonsils of rheumatic
patients is capable of reproducing in animals acute
synovitis and endocarditis. The same organism has becn
found in other lesions of rheumatism, especially chorea.
The Diplococcus rhieumaticus has been isolated from 3 fatal
cases of the condition by Poynton and Gordon Holmes,
where it was found in the pia mater and endocardium.
The histological characters of the brain lesion in these
cases, togetlier with the cultural findings, support the title
given by these authors to this condition—namely, cevebral
rheumatism. Chorea of pregnancy is, in tlie majority of
cases, probably identical with that of childien, as demon-
strated by the experiments of French and Hicks, and of
Wall and Andrews. In a patient under the lecturer’s care
an attack of chorea during pregnancy followed an attack
of tonsillitis, and the tonsilg-and tonsillar glands were
enlarged. The relation of' hypertrophied tonsils to
Sydenham’s chores has been investigated  clinically by
Branson, who found that of ‘& series of 75 children 21 per
cent. had been operated on for enlarged tonsils’ and

glands,
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Naso-pharyngeal lesions were present in 88 per cent. of
these children with chorea, and 62 per cent. had enlarged
tonsils, with enlargement of the corresponding lymphatic
glnds, or had undergone toncillotomy. In 1910 the
lecturer advocated the removal of tousils for chorea where
infection was considered to be occurring from them. This
mecasure has been attended with considerable success, and
has shown that the tonsil is one of the .chief sources of
infection, but that others exist in the naso-pharyngeal
region, one case being unaffected by the operation until a
chronic suppurating ear was cured. The removal of the
tonsil cannot be relied on with certainty to cure the condi-

- tion at once, but presumably cuts off further infection, for
as in other rheumatic lesions, particularly endocarditis,
the organism may remain latent in the affected tissues for
varying periods. .

There is also accumulating evidence that certain forms
of chrenie arthritis are velated to infection from the upper
part of the alimentary canal, in which the tonsil takes a
shave, as it is so much associated with oral sepsis. The
lecturer added that the organism causing appendicitis, and
in some cases actually coinciding with an attack of tonsil-
litis, may be derived from the tonsil, and he stated that
he had observed acute nearitis following tonsillar inflam-
mation.  The nerve involved was not always the same;
in his cases it was either the nerve of Bell, the anterior
tibial, the descending branches of the third and fourth
cervicals, or the musculo-cutaneous nerve of the arm. In
one instance the attack occurred after incomplete removal
of the tonsils, but since their septic stumps were removed,
three years ago, there have been no further attacks.

Pneumococcus Infections

The lecturer described the case of a child under his
observation suffering from a large abscess in the region of
the tonsillar gland. - A pure culture of the pneumococcus
was obtained from the pus, and also from the correspond-
ing tonsil, which was removed at a later date; a small
abscess containing the pneumococcus was found in its
substance. The lecburer noted that several other pyogenic
. organisms have been observed to enter the system through

the tonsils. . .

Sp ¢ fic Fevers.

The true or pseudo-diphtheritic bacillus may be a
harmless inhabitant of the tonsil, or it may set up the
characteristic lesion, yet remain limited to the tonsil.
Once lodged in the lacunae, it is difficult to expel,
and may cause repcated recurrences. The lecturer
found this germ deep in the lacunae of a pair of tonsils
removed after a third attack, and no recurrences followed

- the operation. Such a case imperils other persons besides
the patient until it is cured. It has been shown that the
infection of poliomyelitis may enter the system through
the tonsils. The bacillus of influenza has been detected in
the tonsils both of Lealthy persons and of patients subjecs
to that disease, and. tonsillitis may be associated with
otlier specific fevers such as measles and German measles.
Its relation to scarlet fever is so evident that some causal
lesion between the two must be considered as established.

Hypertrophy of the Tonsil.

The Chief Medical Officer of the Board of Education
states that of the six million children attending the
Government schools 6 to 8 per cent. suffer from this
coundition to such a degree as to neccssitate surgical
trcatment. The tonsil naturally enlarges after the age
of 2 years, declining gradually in size after puberty.
The hypertrophy usually corresponds with the period of
decay of the milk teeth, and the year or so after the
deveclopment of the permanent teeth. The main factor in
causing hypertrophy is infection, duc to the presence of
the organism in the mouth and throat. - The enlargement
of the pharyngeal tonsil, with the consequent establish-
ment of mouth-breathing, is a factor in the production of
tonsillar hypertrophy. Mouth-breathing transfers to the
moutl and throat the duty of filtering the inspired air,
and, as the lecturer demonstrated, it produces dental
caries. On the other hand, the reports of the Chief
Medical Officer of the Board of Education demonstrated
the beneficial effects of rendering the mouth clean.
Hypertrophy often . follows an attack of scarlet fever,
diphthberia, or measles.

teeth.

The enlarged tonsil varies greatly in size and shape;
the pair often meet in the middle line, yet in some
instances a tonsil may reach an extreme grade of enlarge-
ment without projecting beyond the anterior pillar of the
fauces. Lymphoid tissue accumulates and germs infect
the obstructed lacunae. When the infection subsides the
tonsil tends to become fibrous and diminishes in size, but
it remains septic and may continue to mamifest its condi-

- tion accordingly. Yet complete subsidence of the hyper-

trophied fonsil has bcen frequently detected on careful

. examination of long series of school children three months

after previous inspection for enlargement of sheir tonsils.
In order to determine the condition of the tonsil as far
ag possible, in addition to mere inspection of the throat,
the patient should be made to retch, when the tonsils arve
forced forwards and towards the middle line and stand out

prominently. Under these conditions their exact size and

shape can be determined. In order to judge of their

~ septicity, if this is not manifest on simple inspection, the

tonsillar fossa or -lacunae should be explored with a bent
probe. In all cases the tonsillar glands should be éxamined
by palpation, while standing behind the patient, and in.a
large percentage will be found to be enlarged. Dr. Priest-
ley, in his report (1910), showed the relation of enlarged
tonsils to enlargement of the cervical glands. Amongst
the commonest symptoms, ropeated sore throats, tonsillifis,
peritonsillar suppuration and enlargement of the. tonsillar
glands are the most important. Evidence of more general
infection may be manifest, such as anaemia or endocarditis.
In some of these cases the process was from the first
insidious, with no history of acute tonsillitis,

The lecturer dwelt on 100 cases on which he had
operated bimself; 70 per cent. of the patients had suffered
from attacks of tonsillitis or sore throat. The tonsils were.
considerably enlarged in 34 per cent. of the cases, moder-
ately enlarged in 42. = The remainder were judged to be of
normal size or atrophic. In 96 per cent. the tonsillar
lymphatic glands were enlarged—being definitely palpable
in 82 per cent. In 14 per cent. the glands were sufficiently
large to demand surgical treatment, and in 11 per cent.
cases were considered tuberculous. In the remaining 20
per cent. the glands were moderatcly enlarged, being easily
palpable, and in most cases visible.

Gross infection—shown by the presence of débris, pus,
or foreign bodies—was found in 60 per cent. of the tonsils
removed. Four cases had. previously been operated on,
and needed a second operation for tonsillitis or enlarged
glands. For the removal of the 193 tonsils the guillotine
was used in every instance; 95 per cent. of these tonsils
were completely removed.in their capsule, i one piece in
the majority of cases; occasionally, however, owing to the
size or shape of the tonsil, it was necessary to remove it
in two or more pieces. . The tonsils were definitely pedun-
culated in only 3 per cent. of the cases, the embedded type
was present in 36 per cent., while the common variety,
that with the projecting and almost solid lower pole, with

- the upper part hidden between the pillars and forming a

cavity surrounded by folds of lymphoid tissue, was present
in the remaining 61 per cent. o

Treatment.

Where the symptoms are mainly or entirely mechanical
and fail to subside in three months after removal of
any source of infection, partial removal may suffice,
but the basal portion of the tonsil may enlarge and
again cause symptoms. Many hypertrophied tonsils, so
far as can be ascertained on inspection, do not appear to
be grossly infected, but in tonsils thus deeply infected the
basal portion, often the most diseased, is left behind, and
may commence to give trouble, especially if some of the
lacunae become partially or entircly sealed up in the
process of healing.

When infective symptoms predominate in the tonsil
itsclf, such as acute tonsillitis, or chronic lacunar infec-

| tion, or when the tonsils are in addition enlarged, any

source of infection . must be removed, especially carious
Nasal breathing must be re-establialied, and the
case watched to see the effect of the treatment. Where
the tonsil is too severely affected tobe capable of recovery,
as judged by the recurrence of symptoms and the failure
of the above measures, then total removal is indicated.

- Enucleation of the tonsil must necessarily prevent tonsil-

litis, and while it does not entirely prevent pharyngitis,
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such attacks are, as a rule, mnaterially lessened in fre-
(quency. When repeated quinsies have occurred, further
- attacks ‘may be prevented by removing the source of the
inféction—namely, the tonsil. For lymphatic gland infec-
tions, where tuberculosis is suspected, tonsillectomy is
- indicated, and the course of the glandular enlargement
determines whether more extended operative measures
may be needed. In pyogenic infections of the glands the
tonsil must be dealt with when the acute lymphadenitis
has subsided or been operated on, if suppuration has
- supervened. Chronic glandalar enlargement, of the mild
or moderate degree, is so frequently met with in hyper-
- trophied tonsils, that when the tonsil recovers its normal
character the glands subside also. No tonsil should be
removed when acutely inflamed. For more distant infec-
tions, when the tonsil is suspected of being the focus,
removal is indicated when the general condition is satis-
factory.

In all these cases total removal is the operation of
choice; it presents no greater danger than incomplete
removal, and can be readily accomplished by the guillotine
alone, by a method first described by Mr. Whillis and
myself in Januvary, 1910. While these methods directed
to the individual are of great importance, there is no doubt
that prevention of tonsil infection should be our chief aim.
This is to be obtained by the advances of hygiene—per-
sonal, in the liome, and in the school. The maintenance
of nasal respiration, the prevention of dental caries, and
the proper supply of food, in sufficient quality and quantity,
will greatly diminish the prevalence of this condition.
The provision of a cleaner air supply and the prevention
of infection by milk are mneasures needing attention.
When that delicate balance between health and infection
is upset, and the tonsil, a useful organ, becomes diseased
and incapable of recovery, a timely removal of this focus
may present more grave illness and disability. The

- question of infection of the tonsil and from the tonsil is
not to be summed up in some form of operative procedure,
but by attention to the numerous measures that have
been indicated,

STERILIZATION OF THE SKIN WITH
TINCTURE OF IODINE.
By J. LIONEL STRETTON,

SENIOR SURGEON, KIDDERMINSTER INFIRMARY AND CHILDREN'S
HOSPITAL.

Tur method of sterilizing the skin with tincture of iodine
which was origirated by me, and which was first described
in the Britisa MEDICAL JoURNAL, August 14th, 1909, was
received, as I expected, with a considerable amount of
scepticismr.  In spite of this, it has rapidly gained favour
and is now very widely adopted. The remarks which I
read from time to time in the press make it evident that
some of those who use it are not thorough in their methods;
some adopt alterations and some deny that the method is
cfficacious. At such a juncture it may be well for me to
state my further experience, to amplify my description, to

_cmphasize the importance of some of its details, and to
reply to some of the criticisms.

I have now used the method in upwards of 3,000 cases.
It is unnecessary to publish a detailed lis5 of these. It
includes mott of the operations a surgeon is called upon
to perform. Among these cases I have never seen a stitch
abscess, and I feel confident that the skin was in all cases
sterile. Of course, I only rvefer to cases in which an
aseptic result can be expected. You can hardly blame
your skin if you find a Bacillus coli infection after the
removal of a quiescent appendix! Even in cases which
are septic previous to operation the skin incisions heal
more surely and'more rapidly. My extended experience
has increased my confidence to such an extent that I
never have any anxiety of skin infection. Of course I do
not claim that it will secure asepsis in all cases. There
are many other channels of infection besides the skin,
some of which we may never be able to control. The one
which always appears to me the most difficult is infection
from within. Take, for instance, traumatic effusions of
blood which have no direct communication with the
atmosphere. How often they become infected! Or
injuries into a joint without any breach of surface where |

THE

OF THE B8KIN. [MAY 22, 1915

infection supervenes. If by any chance a surgeon had
aspirated such a joint before it became infected, few would
believe that the germs entered by any other channel than
the wound which he inflicted.

The solution I originally used was the tincture of iodine
(B.P.). It is prepared by dissolving 2} per cent. of iodine
and 2§ per cent. of potassium iodide in rectified spirit. In
an endeavour to save the funds of the hospital I tried a
solution of the same strength in methylated spirit, but I soon
found that it produced so much irritation and lacrymation
that I was obliged to resume the original compound. I now
use the tincture in the theatre and a similar solution made
with methylated spirit in the wards. It was probably my
effort to save the hospital funds which caused another
surgeon to imagine that he had discovered the rectified
spirit solution. He evidently did not read my paper care-
fully, ov he would have learnt that my original work was
done with tincture of iodine (B.P.), which is made with
rectified spirit.

The method of application is similar to that which I
originally described. A wide area of skin is painted half
an hour before the patient is brought into the theatre. It
is allowed to dry, and is then covered with a sterile towel.
When the anaesthetic has been administered another
painting is performed. It would be inore correct to
describe it as a rubbing, for I now use a small swab held
in a pair of forceps, with which I rab the solution over the
surface, taking special care over the hairy vegions. If
there is any occasion to increase my incision or to make
a new one beyond the limits of the application, a further
rubbing is easily performed. The little swab is dipped
into the wide-mouthed bottle in which the tincture of
iodine is stored; and if a further application is necessary
a fresh swab is used. This is preferable to using a brush
which is constantly dipped into the bottle. It has the
further advantage that the stopper can be immediately
put into the bottle, and so prevent evaporation or contami-
nation. If a brush is left standing in the bottle this is
impossible.

‘When the operation is completed the line of incision and
about an inch margin is freely swabbed with the tincture.
A sterile gauze dressing is usually applied, but in some

. cases, especially after hernia operations in childven, no
dressing is used. In septic cases I have packed in gauze
soaked with the tincture. In all after dressings a free
application is made. As a rule, the wounds are not un-
covered for a week, but occasionally more frequent inspec-
tion is desirable or dressings ave not applied. In such
cases I swab with the tincture every day and have never
seen any ill effect.

All the casualty- wounds at our hospital are treated with
it. Immediately they are seen a free application is made.
After the necessary exploring, trimming, and stitching is
complete a second application is made before the sterile
dressing is applied. The improvement in results in these

‘ cases is most remarkable. : ‘

My patients are now admitted to the hospital the day
previous to the operation. "This saves them from the
harass and distress of waiting and from the former
-elaborate and alarming preparations. The house-surgeons
and the nurses are saved an enormous amount of work,
and the hospital ig saved the large expenditure which was
formerly necessary for preliminary preparations. In
twelve months this would amount to a very considerable
sum,

Various modifications have been practised. Some have
adopted a 2 per cent. solution, some an acetone mixtuve,
and some a colourless solution, while others either wash
the skin beforehand or paint on various solutions, I fail
to see any justification for these alterations. If tincture
of iodine is efficient, why alter it ?

It was suggested that it was necessary to insist on
a fresh solution for fear of decomposition, and then it was
discovered that the formation of hydriodic acid which
occurs if a solution of iodine in spirit is kept for any
length of time could be prevented by the addition of
2% per cent. of potassium iodide. These observers either
failed to read my original paper, which states tinct.
iodi B.P., or they forgot that the B.P. tincture contains
2§ per cent. of potassium iodide. If it is keptin a properly
stoppered bottle, it will remain good for an indefinite time.
If there is any evaporation, it becomes stronger and too

_irritant, Messrs. Oppenheimer have put it up in small



