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INFECTIOUS ARTHRITIS.1

BY JOEL E. GOLDTHWAIT, M.D., BOSTON.

The following paper is presented without
apology, however unusual it may be for an orth-
opedic surgeon to write upon a subject belong-
ing so largely to the realm of general medicine,
since it is only by the most exact knowledge of
the various aspects of such diseases that the
treatment of the disabled joints which result
from them can be intelligently carried out. It
was in this spirit that the work was originally
undertaken, and it is my hope that the results
may be of as distinct service to others in the
treatment of the acute disease as they have
been to me in the treatment of the results of
the disease. It is my hope at the same time
that the confusion which exists in regard to the
various non-tubercular joint diseases may be
somewhat less as the result of this communication.

The term here used may not be above criticism,
but it is simple and represents a reasonable
mode of approach to this large class of disease
which includes many of the cases of "rheuma-
tism " and many of the other conditions which
have been variously classified. Subdivisions
under the term will undoubtedly follow, based
upon the organism which may be present in
a given case, or upon the results of the pres-
ence of that organism, but as the principles
underlying all these conditions are the same
it is thought wise to consider the whole sub-
ject in this form, allowing the individual ob-
server to make the special application. For
the opportunity to study the acute cases, es-
pecially the so-called acute rheumatism, I am
indebted largely to the medical staff of the Mas-
sachusetts General Hospital, all of the members of
which have been mostkind and helpful in the work.

The term infectious arthritis is used to desig-
nate a joint disease resulting from the presence
within the body of some infectious organism,
the symptoms being due either to the presence
of the organism itself within the joint or to some
toxine produced by that organism in some other
part of the body. The condition is rarely pri-
mary, but usually appears as a sequela of some
other disease, representing in all probability the
extension of an infection. The primary disease
may be mild and attract but little attention, so
that in a large number of cases, especially the
so-called acute rheumatisms, the few symptoms
of the primary disease are often considered to
be prodromata of the joint lesion. Upon care-
ful inquiry it will be found that in the majority
of cases definite sympt.oms did precede the
trouble in the joint and that these are too varied
both in character and location to be fairly con-
sidered prodromata, especially as with the major-
ity of persons having similar symptoms no joint
disease develops. It seems more reasonable there-

1 At about the time this paper was completed a paper by Dr. T. J.
Harrington appeared in this Journal Jan. 28, 1904, emphasizing
some of the features here described. In spite of the danger of repe-
tition the paper is still published, as too much attention cannot be
attracted to this subject at the present time.

fore to consider the joint condition as a sequela
of the original disease rather than that the jointdisease itself is an entity. This is exactly the
position that is held in regard to much of the
disease of the middle ear or the mastoid cells,and as with these and other analogous condi-
tions the same thing is true with this type of
joint lesion, that the secondary is frequently more
serious and annoying than the primary disease.

Infectious arthritis may result from practi-
cally any of the infectious or pus producing or-
ganisms and the type of the lesion or its character
will naturally depend upon the special organism
involved. The disease may be mild and of short
duration with complete recovery, or it may be
very severe with much suffering and at times
fatal termination. One joint may be affected,
and if so the disease in this joint may be very
slight or may go on to considerable destruction
of the articulation; on the other hand, many of
the joints may -be involved,

—

at times all of
the joints in the body,

—

and, as when the single
joint is affected, there may be severe permanent
changes or the disease may soon be over, leaving
little to show for its presence.

In this type of disease the onset is usually
abrupt, at times symptoms of great acuteness
resulting within a few hours. At other times
the process is more insidious and gradual, some
weeks being required for its development. It
is, however, characteristic of this general class
of disease, whether mild or severe, of abrupt on-
set or gradual development, that all of the joints
that are to be affected become affected at prac-
tically the same time. With those organisms
which have but a short period of active life the
joints which are to be affected become so at
once and there is no farther extension to
the other joints. With some of the other
organisms, such as the gonococcus, which may
live in the various tissues for many weeks,
while the beginning of the joint disease may be
abrupt, other joints may develop symptoms
later at any portion of the time during which
the organism is active, but even under these con-
ditions, the progression is confined to a few
months at most, and is in marked contrast to
the type of disease described under the head of
" atrophie or rheumatoid arthritis," in which,
although many or all of the joints may be in-
volved, the extension of the disease is very
gradual, joint after joint breaking down at long
intervals, so that the complete extension of the dis-
ease is not reached until many years have elapsed.

With infectious arthritis the symptoms de-
pend upon the severity of the infection; if it be
mild there may be little if any temperature,
the pulse but slightly accelerated, the glandular
enlargement not marked, with only a serous
effusion into one or more of the joints which sub-
sides in a few days, with or without treatment,
leaving no permanent impairment. If the in-
fection is more profound the temperature is
more elevated, the pulse is much accelerated,
the blood count shows a definite increase of the
leucocytes, the lymphatic glands are enlarged
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throughout the body and there is marked effu-
sion into the affected joints which frequently
goes on to the infiltration of the membranes and
ligaments about the joint.

In the exposed joints, especially in the fingers,
the swelling produces a distinct spindle shape,
and at first glance may be mistaken for the
spindle joint of the atrophie or " rheumatoid "

arthritis. At first the swelling is simply a dis-
tension of the synovial sac, but unless this is
absorbed within a few days the membranes and
periarticular structures become infiltrated and
the swelling persists, but not from fluid within the
joint, but from the swelling of the membranes
and the soft structures about the joint. In the
healing or organization which follows such a

condition, the membranes if left to themselves
usually adhere so that the joint motion is
restricted either wholly or in part.

The joint lesion in infectious arthritis is, in
the majority of cases, of the nature of a tox-
emia. The organisms are not found in the
joint, but the marked hyperemia of the mem-
branes, the rapid increase in the joint fluid,
with the general aspect of the case in its onset,
clinical course, and its behavior under treatment,
all suggest the result of an infection.

At times the organism itself may be present
within the joint, and whenever this is the case
the symptoms are much more severe, and not,
infrequently marked destructive changes result.
Here, as with practically all of the other features,
the extent of the destruction depends upon the
organism present. Occasionally, in a given case
many of the joints may show the changes, sug-
gesting a toxemia, while in some one or two
joints the organism itself may be present pro-
ducing in those joints the more serious destruc-
tive changes, while the other joints in which
the symptoms were those of a toxemia recover
with less, or entirely without, impairment of
the joint function.

The origin of the infection or the point from
which the absorption has taken place, is, of
course, of considerable importance and at, times
can be definitely determined and the organism
isolated. At other times this is not possible,
but it is not, however, unreasonable to consider
such cases as infectious, since the pathological
appearance of the joints is in keeping with this
theory, as well as the entire clinical aspect to-
gether with the fact that the cases are in every
way similar to those in which the nature of the
infection can be definitely proven. The same
reasoning is used in many of the ordinary infec-
tious diseases in which the nature of the infection
has not as yet been demonstrated.

It is, it seems to me, only in this way that
many of the cases can be understood, and when
such a theory is once accepted, it serves to con-
nect and to make comprehensible the various
opinions which have at times been advanced in
connection with rheumatism or the rheumatoid
diseases. It explains at once the reports of the
finding of organisms in the joints of certain cases
of rheumatism, as certain cases of infectious

arthritis undoubtedly have organisms in the
joint, but as in only a few of the cases is the
infection severe enough for them to be present
it is easy to understand why the organism is
found so infrequently and why in many cases
even those who have urged the germ theory most
strongly are unable to detect them. It also
makes comprehensible the fact that the organ-
isms which have recently been reported by two
or three groups of men are distinctly different
in their characteristics. It explains the fact
that some of the cases of rheumatism are mild
and some are severe; that some of the mild cases
are of short duration while others last for a much
longer period; that some of the severe cases are
of much longer duration than others; that some
of the cases which are severe may have little
elevation of temperature (this being particularly
true of the gonococcus infection) while with
ot lier cases, really no more severe, the tempera-
ture is very high, the so-called " rheumatic
fever; " that some of the acute cases become
chronic, or do not recover promptly; that with
some of the acute cases which become chronic
one joint may be troublesome, or the chronic
condition may persist in all of the joints; that
with some the heart is affected, since the endo-
cardium is not infrequently involved in the gen-
eral septic processes, but this feature would
naturally be expected only when the infection
is quite severe. It makes comprehensible, also,
the type of disease originally described by Still
as simulating rheumatoid arthritis but being-
more rapid in its onset with glandular enlarge-
ment and other evidences of infection and,
according to Still, ending fatally, but it also ex-
plains why some of the cases of Still's disease
are now being reported as going on to complete
recovery, the recoveiy or the general conree of
the disease depending naturally upon the sever-
ity of the infection.

The result of the infection in a given case must
necessarily depend upon the organism from
which the infectious element is absorbed. If
due to the typhoid bacillus, the joint process may
consist simply of a toxemia with a slight, increase
of temperature, with a serous exúdate into the
joint, and with recovery in a short time leaving
no permanent change in the joint function. The
same organism may, on the other hand, lie pres-
ent in the joint in pure culture causing severe
destructive changes. In the first case, the
process, if seen in the spine, would ultimately
show nothing abnormal, while in the latter case
the evidences of the more serious condition would
at once be apparent, with the limitation of the
motions and in the extreme cases when there
had been bone destruction, a true kyphos.

That which is true of the typhoid bacillus is
true also of the other organisms. The pneumo-
coccus, the streptococcus, the staphylococcus,
the gonococcus, the influenza bacillus, dysenteric
bacillus, etc., may all produce a toxemia with
joint changes which would be in keeping with
such a condition, or they may be present in a
given joint in pure culture, producing more
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ilOI.lilll WAIT — ARTHRITIS.

Km. I.—Showing the swollen ami distorted lingers of Infectious Arthritis without hone or carilleno change. Case 1(1.

l-'iii. 2.— The hand of Fig. 1, showing no atrophy of the joint struc-
tures, although all of the joint» of the lingers and wrist uro still'.
Case IU.

Fio. •'!.— Atrophie or Rheumatoid Arthritis, showing the atrophy
Of both hone und cartilage, with fusion of. the carpal hones and
actual telescoping at the metacai'iio-phaliingeal articulations.
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FIO. 4.— Hypertrophie or Osten arthritis, showing the elongation of both the ooranold and the oleoranon processes due
lo the hypertrophy "f the edge of flic articular cartilage, without the fusion of the hones. Sinne motion is present, but Is
limited by the thickened cartilage.

Fio. n—Tho result of Infectious Arthritis with suppuration and bone destruction,
Showing the character of the bone thickening. The bones are fused together, causing
complete anchylosis, ('ase 7.

Fio. (i.—infectious Arthritis without suppuration, but with a
perfectly stur Bhoulder due to the Infiltration ot the capsule ami the
consequent obliteration or tho Joint. There le no bone or carLilagoatrophy or hypertrophy. Case 7.
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serious lesions. The pneumococcus and the
streptococcus, as is true with the typhoid bacil-
lus, may cause marked destructive changes of
the bones as well as of the soft parts. The gon-
ococcus, on the other hand, rarely leads to bone
changes, but is associated with much thicken-
ing of the capsule and interference with joint
function. It is possible that a similar condi-
tion may result from the tubercle bacillus,
but it seems more probable in the tubercular
cases that the joint symptoms suggesting " rheu-
matism " are due to toxines which result from
some of the other organisms which are almost
always present with the tubercle bacillus (the
so-called mixed infection) in the last stage of
tuberculosis, the stage when the so-called rheum-
atic symptoms are most seen. It is also possible,
and indeed probable, in the light of recent re-
ports, that organisms have been found or will be
found which will explain some of the cases which,
up to the present time, have been shown to be
undoubtedly infectious, but in which the defi-
nite organism could not be found.

The character of the onset with the different
organisms varies. With the typhoid bacillus
the onset of pain is sudden, but the temperature
requires a few days before the maximum is
reached, this lasting a few days, after which the
decline also is slow, suggesting at once the
character of the chart of typhoid fever as it is
usually seen. The streptococcus and the pneu-
mococcus usually have a more abrupt onset with
the sudden rise of temperature and with a rather
rapid fall if the symptoms represent a toxemia, or
continuing at the height until drainage is obtained
or until the abscess is walled off if the organism
is present. With the pneumococcus the joint
symptoms may follow the process in the lung
or may develop without other signs in the body.
With the gonococcus the onset is usually veryabrupt, frequently within a few hours, with
marked swelling, pain and tenderness, but with
only a moderate elevation of temperature. With
Uns organism the condition is rarely grave unless
the infection becomes more general (the organ-
ism has been found in pure culture in the heart),
but means in the severe cases without treatment
a long period of suffering with the ultimate loss
of function of the joint, due to the changes in
the membranes and poriarticular structures.

In the differential diagnosis of infectious ar-
thritis from the other types of rheumatoid dis-
ease, in case the history, the general appearance
of the patient, and the local lesion is not dis-
tinct, the x-ray is of the utmost importance. In
infectious arthritis the process is a local inflam-
mation; the joint is swollen; the capsule, if the
inflammation has lasted for any length of time,is thickened, giving the spindle shaped swellings
(Fig. 1) in any exposed joints, with practically
no change in the bone or cartilage (Fig. 2) unless
the process is of the destructive nature, in which
case the mere extent of the destruction would
make the recognition of the condition easy.

In atrophie arthritis, with which the condition
will be most often confounded, from the very

beginning of the disease, atrophy takes place,
at first showing in the cartilage between the
bones, but ultimately in the bones themselves.
(Fig. 3.)

In infectious arthritis, the bones are of normal
density; the cartilage is present and of normal
thickness (Fig. 6), and although the joints may-
be ankylosed, the ankylosis is due to the adhe-
sions which have resulted as a part of the inflam-
mation. In atrophie arthritis, the ankylosis, if
it takes place, may be due either to adhesions
formed from the disintegrated material resulting
from the atrophy or there may be actual fusion
of the bones together.

In case the infectious arthritis goes on to more
destructive changes in the repair there may be
new bone formed about the joint and true anky-losis result, but the appearances are entirely dif-
ferent, as shown in the illustrations, from the
atrophie or rheumatoid arthritis-, and also the
hypertrophie or osteo-arthritis with which, be-
cause of the marked thickening, the condition
in this stage would be most apt to be confounded.
In hypertrophie arthritis the thickening is always
primarily at the edge of the articular cartilage
growing outward from this line as is shown in
Fig. 4. The joint motion may be much im-
paired, but except in the spine and in a few rare
instances does complete ankylosis take place.In infectious arthritis the new formation of bone
is similar in every way to the new formation of
bone which follows a septic periostitis. It is
not a thickening of bone at the edge of the
cartilage, but thickening of the bone at the
point of infection wherever the periosteum is
present as is shown in (Fig. 5).

The blood in infectious arthritis in the begin-ning and during the active stage shows a marked
increase of the leucocytes with usually a high
percentage of hemoglobin. As the disease pro-
gresses and the acute symptoms subside the in-
crease of the leucocytes gradually disappears,
and the percentage of hemoglobin becomes less
so that in the later stages of the disease a secon-
dary anemia is almost invariably present. In
atrophie arthritis the leucocytes are not increased
and the secondary anemia does not develop.
The extent to which the changes in the blood
occur naturally depends upon the severity of the
infection, but even in the comparatively mild
cases, the increase of the leucocytes is quite
marked.

The lymphatic glands in infectious arthritis .

are almost always somewhat enlarged in the be-
ginning of the process, and this enlargement
remains until the toxemia has been overcome,
when it, gradually and entirely subsides. If any
one joint develops symptoms more pronounced
than the others or in case suppuration develops,the glands which would be affected by that joint
naturally are larger than those in other parts of
tho body, and at times, in the particularly viru-
lent cases, may go on to suppuration.

The urine of infectious arthritis is not pecu-liar unless the infectious process be quite pro-
found, in which case the characteristics are
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simply those of a septicemia, and what is true of
the kidneys is true also of the other organs.

The treatment of infectious arthritis must be
considered in two parts, that which pertains to
the general condition and that which is required
for the local process. It is of the first importance
to keei) UP the general health as much as possible,
and for this purpose all the details of general
care should be observed, as they would be carried
out in a case of septicemia. In the very begin-
ning, if the disease be acute, with much fever,
naturally the diet should be restricted, but after
this period has passed, the diet should be whole-
some and generous, with the idea of increasing
the general strength and nutrition as much as
possible. In the mild cases with good general
care recovery may take place entirely without
the aid of drugs, but if drugs are to be used tonics
and reconstructivos are indicated. In the early
stages in many of the cases salicylic acid or some
of its compounds will be of distinct help to re-
lieve pain, but in case this drug is to be used it
should be borne in mind that in many of the
cases it affords no relief whatever, and also that
if it is to be of help that the improvement is
notified at once. It should also be borne in mind
thai, although it, relieves pain it is a distinct de-
pressant, disturbing both the action of the heart
and the digestion, and if continued for any con-
siderable length of time is distinctly harmful, as
it lessens tho resisting power of the patient. For
this reason in case salicylic acid is to be used it
should not be continued for more than a few
days, after which in the majority of cases it is
possible to entirely dispense with it, using instead
some of the simple alkalies with at the same time
the use of large quantities of water internally.

It is undoubtedly essential that the elimina-
tivc functions, both from the kidneys and the
bowels, should be kept as near the normal stand-
ard as possible. For the former the large quan-
tity of water with the simple alkalies, such as the
bicarbonate of soda or potassium, the phosphate
of soda or the salts of lithium, are usually suffi-
cient, and any tendency to the increased acidity,
due either to the presence of the formic or uric
acid, which are a result of the condition and not
the cause, is entirely overcome. For the intes-
tinal elimination cathartics should, of course,
be used if needed, and frequently olive oil in
half ounce doses once or twice daily is helpful to
improve or correct this feature. Aside from this
the medication should be planned with reference
to the infection, and tonics and reconstructives
should be used freely with fresh air, stimulating
bathing, and any such measures as improve the
body tone.

It is probable, in the light of the pathological
and clinical nature of the disease, that as the
condition represents so probably an infection,
that some anti-toxine may be discovered, the
use of which will control the disease. At this
time observations are being made with the anti-
streptococcus serum, but as yet the results of
this treatment are too recent to report definitely.

For the local treatment in the active stage

there is comparatively little to be done other than
to protect the affected joint, and by means of
hot applications, either moist or dry, liniments
and such remedies, to relieve the discomfort as
much as possible. If the process be acute, fixa-
tion will undoubtedly give relief, and this can
be accomplished by the application of some
form of splint, or a pillow foldctl about the leg
and held with straps is oftentimes enough. At
times complete fixation is necessary, in which
case the plaster of Paris bandage is the most
satisfactory. In arranging the position of the
joint during this active periotl, the danger of
contractures or dislocations should bo borne in
mind, and after tho inflammation has passed, in
case any stiffness or impairment of motion re-

mains, passive motion, manipulation, and mas-

sage should be used in order to restore the joint
to its normal function as soon as possible. In
case the joint lesion represents a toxemia the
recovery is rapid, so that within a week or two
the acute symptoms have passed ami motion
should be encouraged. If the infection prove
to be of the more serious type in which the organ-
ism itself is present in the joint more radical
measures are frequently indicated and the joint
should be opened and thoroughly irrigated. The
infiltration of the capsule seen in this more severe
type of the disease and which is responsible for
the impairment of motion in many of the cases,
particularly those due to the gonorrheal infec-
tion, does not take place to any marked degree
until after the first three or four weeks. Up to
that time the infection and swelling is confined
largely to the joint itself. For this reason, if
the improvement is not marked at the end of
the first three or four weeks, in case only one or
two of the joints are involved, they should be
opened and thoroughly washed out. The same

principle holds in the cases of this nature in
which many joints arc involved, but as in these
cases the virulence of the process is less severe,
measures as radical as incision are rarely neces-

sary. In some cases, especially those due to
the presence of the pneumococcus or the strepto-
coccus, the symptoms may develop so rapidly
and indicate so definitely an active septic process
in the joint that there can be no question but
that the joint should be opened at once and
thoroughly drained, it being frequently possible
in this way to prevent the marked destructive
changes which otherwise would take place.

In operating the joint should be as thoroughly
explored as possible, and in the exposed joints,
such as the knee or elbow, the opening should be
made on both sides, so that the irrigation may
be thorough. In the gonorrheal cases, which
are probably those in which the operation is
most commonly needed, simply flushing the
joint with water at the temperature of 120° F.
is sufficient to destroy the organism. With the
infections due to other organisms, definite anti-
septics will be required and any of them in proper
strength may be used. In the gonorrheal cases

the wounds should be closed tightly except for
one or two strands of silk which are allowed to
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remain in the joint for twenty-four or forty-eight hours. After that it is customary for the
healing to take place rapidly, and the function
of the joint to return almost as rapidly. The
marked relief from pain in these gonorrheal cases
which follows such an operation is at times very
striking. If the organism present is a more ac-
tive pus producing element, such as the pneumo-
coccus or the streptococcus, the joint should not
only be flushed out, but drainage of some sort
should he inserted so that repeated irrigations
may be possible, and any accumulations of pus
which may form, easily escape.

With the pneumococcus infections, if the joint
alone is affected, the prognosis is good and heal-
ing takes place rapidly after the joint is once
thoroughly opened. With the streptococcus the
healing is apt to be more delayed, requiring a
longer course of treatment, and the end result
almost invariably shows some impairment of
function of the affected joint. As both of these
Organisms, and several of the others, if allowed
to remain in the joint for any considerable length
of time attack the bone as well as the soft parts,
naturally the operation should be performed at
the earliest possible moment after the diagnosis
is made.

In many of the cases of infectious arthritis and
even those which are quite mild after the acute
swelling and sensitiveness has passed, instead of
the joint returning to its normal size and func-
tion, some swelling persists and the joint remains
sensitive, weak and uncertain for an indefinite
period. This condition is due usually to the
fact that as a part of the original inflammation
the membranes arc swollen, and instead of con-
tracting to their normal size as the inflammation
subsides, the swelling remains and leads to the
formation of folds and fringes, so that a villous
arthritis results. It is also true that in certain
cases the fibrin in the synovial fluid is precipi-tated, so that after the swelling goes down these
masses of fibrin remain and act within the joint,
as a foreign body, producing irritation and symp-
toms exactly as would any other foreign body.
Both of these conditions should be definitely
recognized, and if after a reasonable length of
time, with stimulating bathing and local tonic
treatment, the part does not return to its normal
size and function the joint should be opened,
and these features removed. This undoubtedly
explains the persistence of symptoms in many
cases which are at first supposed to be simply
acute rheumatism, but in which the symptoms
do not entirely disappear, and what is considered
as chronic rheumatism develops.

If, as is not infrequent in a considerable
number of cases, the patients are seen for the
first time after the acute symptoms have
passed and after the thickening of the cap-
sule has resulted, and the contractures or the
other undesirable features have taken place, an
effort should be made to improve the condi-
tion. If there are dislocations attempts should
be made to reduce them; if contractions, they
should be overcome; and every possible effort

_made to restore the joint to as near as possibleits normal condition. In practically any case,
no matter how extreme the condition may be,
improvement is possible, but, of course, in vary-ing degrees; in some the joints can be made
nearly normal; in others the improvement is
necessarily less marked, but an attempt should
be made in any such case, no matter how severe
the crippling may be, to improve the condition
of the patient.

During all of this late periotl of the disease the
rheumatic remedies are naturally not of the
slightest use and should be carefully avoided,
the whole plan of treatment, both internal and
external, being to improve the patient's general
health as much as possible.

The following cases are reported, as offering-
suggestive evidence to the conclusions presented
above. It is to be understood that they are only
suggestive, and do not pretend to offer positive
proof:

Case I. Mr. C, a ninn thirty-live years of age, was
seen at the Massachusetts General Hospital, giving the
following history : Having previously been well, one week
before entrance he started in with what apparently
was a hard cold. There was general feeling of malaise
with cough and considerable inuco-purulent expectora-
tion. The day before entrance several of the jointsbecame swollen and tender, supposed to be rheuma-
tism. One wrist and several of the other joints were
involved. The temperature was but little elevated,the glands could be felt all over the body, and the
blood count showed over 20,000 leucocytes. Under
rest, in bed with local warmth to the affected joints, and
with salicylic acid tho condition entirely cleared up, so
far as the pain and swelling was concerned, in four or
five days.

The case suggests an influenza or severe cold
with a toxemia following in which the joints
were involved.

Case II. A child of five years was seen at the Chil-
dren's Hospital with trouble with the shoulder joint
of two weeks' duration. At the time of the first ex-
amination the general condition was very poor, and the
joint was swollen and reddened. A diagnosis of septic
arthritis was made and the joint, opened, the pus show-
ing the pure culture of the pneumococcus. The
recovery was rapid with a fairly good functional result.

In this case the joint symptoms were due to
the pneumococcus which was present in pure
culture.

Case III. Mrs. E. D. R. was seen at the Massa-
chusetts General Hospital with Dr. F. C. Shattuck.
She had a typical severe attack of lobar pneumonia
with pleurisy, with a gradual subsidancc of symptoms
until two days before she was seen by me. At that
time she began to have joint symptoms referred to the
knees, left shoulder, hand and elbow and to the right
elbow. There was swelling and marked tenderness on
motion. Tho white count was naturally high during
the penumonia, but had fallen so that at the onset of
the joint symptoms it was 12,200. There was moder-
ate glandular enlargement and a serous exúdate into
the joints. In a few clays with nothing more than
good care the joint symptoms subsided and the nor-
mal function returned, the condition probably repre-
senting a toxemia following the pneumonia.
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Case IV. E. E., a physician thirty years of age,
was seen by me several years ago in reference to an
attack of supposed rheumatism in several of the joints,
particularly one knee. The onset had been abrupt
and the symptoms in all of the joints but, one knee
soon disappeared. The swelling and pain in the knee
persisted for two or three weeks and then disappeared
leaving a normal joint. A few days before the onset
of the joint trouble the patient, had had a sharp attack
of pharyngitis and the culture taken at, the time of my
first visit showed a pure culture of streptococcus.

The treatment consisted chielly in tonics, with a

splint for the knee, followed by a bandage for a short
time after the swelling subsided.

The joint symptoms in this case were of the nature
of a toxemia and probably came from the throat where
the streptococcus was found in pure culture.

Case V. J. II., a physician thirty years of age, had
a sharp attack of dysentery from which there was
marked prostration with much septic absorption.
During the recovery, after the acute intestinal symp-
toms had subsided, when the patient was still very
weak, symptoms developed very abruptly in one knee,
one foot, and one sternoclavicular articulation. The
joints were swollen and tender. The joint condition
gradually improved tinder moderate protection during
the stage of swelling, with active use as soon as this
had subsided. The internal treatment consisted of
the use of large quantities of water with tonics and
stimulants. The sternoclavicular articulation and
the knee recovered in a few weeks under protection
but several months elapsed before the sensitiveness
about the foot at the attachment of the tendon Achil-
les disappeared. Several years have now elapsed
since the trouble developed, and no further trouble
has followed.

The joint symptoms represented undoubtedly a

part of a general toxemia, following the dysentery.
Case VI. L. IL, a woman forty-five years of age,

was admitted to the Massachusetts General Hospital
in August, 1903, and was under the care of Dr. J. ,1.
Minot, at whose request she was seen by me.

The patient having previously been well, had had,
three weeks before entrance, a sharp attack of pain and
swelling in the right knee. One week later the right
wrist and the joints of the fingers became red, swollen
and painful and a few days later the left hand
developed symptoms similar to the right, only
less acute.

The condition presented the appearance of an acute
articular rheumatism, and with good general care

steadily and rapidly improved except the right wrist
which remained swollen and gradually grew worse.
The redness and swelling increased until suppurative
changes were evident, when the joint was opened,
thoroughly cleaned out, and drained. After this the
healing went on rapidly and steadily. Before the
operation there had been a moderate elevation of tem-
perature. The case represents a toxemia with rapid
recovery in all but one joint in which the suppurative
changes indicated the presence of the organism itself.
There was no growth on the ordinary culture media
employed in this case.

Case VII. Mrs. H. A., thirty-one years of ago.
The patient, the wife of a physician, was seen in Sep-
tember, 1902, giving a history of having been perfectlywell up to a year and a half before, ¡it which time she
had an attack of erysipelas about the head. A short
time after her recovery from this, the right shoulder,
the left elbow, both knees and the right ankle became
swollen and painful. Abscesses formed at the right
shoulder, the right ankle and the left elbow, which

discharged and rapidly healed. She was kept in bed
for seven months and was considered very ill.

At the time of the examination, the left elbow was
firmly ankylosed with no swelling or evidence of active
joint, disease; the right, foot was stiff and in the posi-
tion of valgus; the ankle and shoulder were completely
ankylosed, and one knee was quite stiff. The condi-
tion undoubtedly represented a profound toxemia
probably resulting from the erysipelas, associated with
suppurative changes in some of the joints. There had
been no extension of the disease and the typo, as illus-
trated in the x-ray, Fig. 5, does not suggest atrophie
arthritis or hypertrophie arthritis. In the joints in
which the suppuration occurred, there is considerable
formation of new bone, not the thickening confined to
the edge of the cartilage, as is seen in hypertrophie
arthritis, but the general thickening following an in-
flammatory process in which the periosteum or the
general joint structures arc involved. In the joints
which did not Suppurate there is no evidence of car-

tilage or bone atrophy. (Fig. 0.)
Case VIII. Mr. J. B., twenty-eight years of age.

In 1896, patient had an attack of gonorrheal arthritis,
both knees, the right, shoulder, the toes, the back and
one linger being affected. After a few months the
condition entirely cleared up except the lumbar spine
and the left knee which continued to pain and have
remained troublesome ever since. The knee joint has
been aspirated several times and he has received much
treatment at the various baths, none of which have
yielded more than temporary relief. During periods
of quiet the swelling and irritation of the joint sub-
side but they are always made worse by active use.

On examination, the joints were normal except the
lumbar spine which was quite stiff with some pain on

motion, and the left knee which showed considerable
thickening of the capsule with such a definite villous
arthritis that the fringes could be palpated and readily
demonstrated on motion. The condition is undoubt-
edly one in which for some reason following the tox-
emia of a gonorrheal process a few joints became more
involved than the others. The condition in the af-
fected joint at the present time is not a gonorrheal
process, but the result of that infection, the symptoms
at the present time being due entirely to the presence
of the synovial fringes or villi and the mechanical irri-
tation which their presence represents to motion.
Naturally in such a case on any considerable amount
of use, the Huid in the joint would increase, and as-

piration or such other treatment as has previously
been tried would give relief but would not cure the
condition. The treatment which offers hope of cure
must naturally be the thorough opening of the joint
and the removal of the villi which arc responsible for
the irritation. The patient is awaiting operation.

Case IX. J. L. Q., machinist, aged twenty-five
years, admitted to the Massachusetts General Hos-
pital Jan. 0, 1904. About one week before onset of
the joint symptoms he had an acute attack of ure-
thritis. The joints first involved were the feet, a few
days later the elbows, both knees, back and several
linger joints. The shoulders were unaffected. Some
of the joints were not swollen at all; several of the
others showed periarticular thickening with appar-
ently no increase in the joint fluid. The spindle
shaped swelling of the second phalanges! joint in the
index finger of the right hand was very noticeable.
The glands all over the body were moderately en-

larged. During the stay in the hospital the temper-
ature ranged from 99° to 100°; pulse was quickened,
reaching 122. Hemoglobin 70°; whites 18,000;
urine snows slight trace of albumen with occasional
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casts and round cells. The improvement under good,general care was rapid.
The case represents an infectious arthritis of

moderate severity following a gonorrheal arthri-
tis, with little to produce permanent changes.

Case X. Mr. A. B, forty years of age, was seen in
consultation with Dr. E. C. Poland. Shortly after a
definite attack of gonorrhea, he developed symptoms
in the left, knee. The onset was abrupt; the swelling
marked; the Buffering very great, with no relief from
the rheumatic remedies or from protection of the joint
which was kept up for four weeks. Large, doses of
morphia were necessary to control the pain. After
waiting four weeks without improvement the joint
was opened and irrigated with water at tho temper-
ature of 120°; the wound closed, except for a strand
of silk and sterilized dressings applied.

The pain was at once relieved by the operation and
motion was possible within a few days, and function
gradually and steadily improved.

The examination in this case of the fluid con-

firmed the diagnosis of gonorrheal arthritis.
Case XI. V. Y., a man forty-live years of age, was

seen with Dr. II. F, Vickery at the Massachusetts
General Hospital with what, appeared at fust to be an

ordinary but, severe case of acute rheumatism. The
onset, of joint symptoms and the. early history was not
noted so that the nature of the early infection is not,
known. The patient seemed quite sick with a moder-
ate elevation of temperature, with a -rapid pulse, and
with the general enlargement, of the glands, besides
the swelling and pain in most of the large joints. With
good general care the. excess of the joint fluid was

gradually absorbed leaving the periarticular struc-
tures considerably infiltrated. The patient's general
condition did not improve and later on symptoms of
valvular disease of the heart developed, which in-
creased in severity and death followed in a few days.
The pathologist,'s report was that death was due to a

"septic endocarditis."
The case represents a profound toxemia with

a final lesion involving the heart.
Case XII. Miss I. M. P., twenty-nine years of age.

Patient entered the Massachusetts General Hospital
in the service of Dr. James J. Minot in June, 1903.
Three months previous she had an attack of typhoid
fever, and three weeks after the onset of the disease
severe pain developed in the back, relieved only by
morphia. This continued for three weeks and then
largely disappeared, and the patient was able to be
about until live days ago when the pain in the back
recurred with such severity that the patient was put to
bod. For a week her temperature ranged about 101°
and after that gradually fell to normal and remained
there during the balance of her stay in the hospital.

At the time of the examination the motions of the
lumbar and low dorsal vertebra) were much restricted
with marked tenderness over the spinous processes in
the region of the upper two or three lumbar vertebra).
All motion of the spine was so painful at this time that
it was with difficulty that a thorough examination was

made. The heart and lungs were negative; the urine
was normal; the hemoglobin was 70%; there were

10,600 whites in the blood count and the widal re-
action was positive.

At that time a diagnosis of typhoid spine was made
and a plaster of Paris jacket applied to immobilize the
spine until the active inflammation subsided. The
patient was kept in bed with the jacket on for about
a month. P'uring the first part of the use of the jacket

the pain continuent, the only benefit from the supportbeing the greater ease in moving from side to side.
After that the pain gradually disappeared and a
leather jacket was substituted for the plaster one.
The patient then left the hospital with the understand-
ing that the leather jacket was to be gradually discon-
tinued. The spinal motions at that time were dis-
tinctly limited in the region of the inflammation, and
undoubtedly much of this will be permanent.

The spinal process represented undoubtedly
a definite infection due to the typhoid bacillus
with enough inflammatory change and thicken-
ing to cause permanent thickening and thus limit
the spinal motions. In the simple toxemias
which undoubtedly do at times affect the spinethe relief from the pain would probaoly have
followed the application of the jacket, while
in the case reported with the organism itself
probably present, in spite of the fixation, the
pain persisted, as is usual in such infections until
the temperature disappeared and the evidences
of the active life of the organism had passed.

Case XIII. Pauline W., ten years of age, seen in
January, 1903, in consultation with Dr. T. M. Hotel),
had the following history: Until four years ago the
child had been so unusually well as to be considered
a model of health by the people of the neighborhood.
At that time the child had some trouble with a tooth
which was followed by acute disease of the cervical
glands. Shortly after this she began to have trouble
with the feet, so that, it was difficult to pull on her boots.
With this there was some lameness, and a short time
afterward the neck became suddenly.sensitive and the
head was drawn to the right. Soon after the knees
and then the hands and wrists became swollen. All
the joints which are now involved or which have been
involved became so during the first six months. Under
the supposition that the condition was rheumatism
the patient was treated with the ordinary rheumatic
remedies, was taken to the Hot Springs in Virginia for
some time without benefit and under the various forms
of anti-rheumatic treatment she ran down in health
steadily.

At the time of the examination the tarsal and ankle
joints were swollen and boggy but the motion was not
much affected; both knees were swollen, and also the
wrists with but little restriction of motion; the cer-
vical spine was stiff with very little apparent swelling
and the inguinal, axillary and cervical glands were
moderately enlarged. The x-rays taken at that time
showed no atrophy of the bone or cartilage, the joint
swelling being due apparently to the infiltration and
relaxation of the membranes. The child was put upon
a course of general stimulating tonic treatment, and
the father, who is a physician, reported three months
later that she was much better and was continuing to
follow the same general directions.

This case represents quite typically the disease
described by Still, except that it was of a milder
type than the cases reported by him. From
the most careful study of the disease it sug-
gests an infectious process, the infection most
probably having been absorbed from the aoscess
about, the tooth. Unlike the atrophie form of
arthritis the disease has not progressed since that
time, nor has the swelling of the individual joints
subsided and gone on to ultimate atrophy. At
present the swelling of the various joints is un-

doubtedly due to the hypercmia of the mem-
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branes and the villous arthritic change which
results from this. In case the general stimulating
and tonic treatment does not effect a material
improvement in the condition, an operation with
the idea of removing the villi which representthe mechanical irritation to the joints must be
considered.

Case XIV. Miss E. M. S., a patient, of Dr. W. W.
Pillsbury, having previously been well and with a good
family history, in March, 1903, met with a slight injury
to the left knee. This was followed by a synovitis,
and shortly afterward pain developed in the joint so
that motions were restricted, and gradually during the
next four or five months the process extended from
joint to joint until at the present time practically all
of the joints in the body are affected. In the individ-
ual joint there is comparatively little increase in the
joint fluid but much infiltration of the membranes and
periarticular structures, giving in the exposed joints
a marked spindle shaped appearance. All during the
developmental stage of the disease there has been a

slight increase of temperature, from one to two de-
grees, and the pulse has been much accelerated, from
120 to 130 most of the time. The glands throughout
the body are much enlarged. While at first there was

comparatively little abnormal in the character of the
blood, a profound anemia has developed.

The case suggests in all its appearances a typi-
cal chronic rheumatism, undoubtedly resulting
from some organism, the exact nature of which
we do not at the present time know. It seems
probable that if is in such a case that the organ-
isms which have been recently recognized in
cases of rheumatism will be found to represent,
the causative factor.

Case XV. Mr. R. W., twenty-one years of age.
Four years previous to the time of the examination in
July, 1903, the patient had an attack of pneumonia
which was followed by an empyemia, for which a
radical operation was discussed, but which for some
reason was not performed. The convalescence from
this condition occupied a long time and in that time
pain developed in one hip. Shortly afterward the
other hi]), both knees, one ankle, shoulder, elbow and
jaw became affected. Two years later the patient
had scarlet fever, following which all of the symptoms
were worse. The condition at first was considered
an acute articular rheumatism which has gradually
gone on to a chronic condition.

At the time of the examination many of the joints
were involved as stated. The spine was stiff, both
hips allowed only a slight amount of motion, the knees
were flexed with considerable stiffness, the right ankle
was swollen and stiff, the jaw was practically anky-
losed and the left shoulder could be moved but little.
The other joints wore practically free. None of the
joints showed any changes of atrophy and there had
been no progression or extension of the disease since
the original trouble began. The patient presents the
typical appearance of chronic rheumatism and in the
light of similar cases probably represents a toxemia
following upon the pneumonia and the empyemia, the
organism probably responsible for the infection being
the streptococcus. A pneumococcus toxemia does not
as a rule last so long, and for the organism to have
been present itself would have undoubtedly been fol
lowed by suppuration in some of the joints.

The treatment with this patient, as the active dis-
ease was over when he was first seen, has consisted of
regular manipulation of the joints, tonics to improve

the general nutrition, and has been followed by con-
siderable improvement in the function of the affected
parts.

Case XVI. Mr. F. R., twenty-one years of age,having previously been well, two years ago developed
suddenly an attack of what, was called rheumatism,confined at first to the right knee. The joint was red,hot and considerably swollen. In three months the
other knee became involved, then gradually the nock,
elbows, feet, hips and shoulders. Fach joint, behaved
in the same way, showing swelling with much sensi-
tiveness which gradually subsided leaving in almost
each instance some restriction of motion. At the
finie of the examination the cervical spine was stiff,
the motions in the left shoulder restricted about one
half. The, left, elbow, which had been more seriously
affected than the other joints, was completely anky-
losed. Both knees were flexed to about 45°; the
wrists were stiff, and the fingers of both hands were
flexed and distorted (Figs. 1 and 2) ; the feet were
quite flat, and the right, one stiff at the ankle. The
case represented undoubtedly the so-called chronic
rheumatism, and at the time of the first examination
there was very little evidence of active disease. The
glands, however, were still somewhat, enlarged; there
was practically no elevation of temperature, but the
anemia was quite marked.

For treatment the patient has had regular and re-
peated manipulations of the various joints with the
idea of improving their function as much as possible.
He is, at the, present time, able to walk about with his
legs straight; the hands arc used more perfectly, ami
in all the joints there has been some improvement.The degree of helplessness as tho result of treatment
has been materially lessened.

Case XVII. Mrs. B., thirty-five years of age. Two
years previous to the time of her first, being seen the
patient had a severe attack of what was called artic-
ular rheumatism, many of tho joints being swollen and
acutely painful, the right, hi]) being especially involved.
The symptoms of acute suffering lasted for several
weeks, during which period the patient was kept upon
her back, tho leg raised and supported upon pillows
with considerable adduction. This position was main-
tained throughout the period of active inflammation,
and after the acute symptoms had passed and the
patient began to get, about, it was found that, the right,
hip was dislocated, the dislocation having undoubtedly
resulted from the distension of the joint during the in-
flammation together with the position of flexion and
adduction which would make dislocation easy.

There was at, the time of the, examination no ap-
parent, destruction of bone, and accordingly the leg
was manipulated under ether, and with comparatively
little difficulty the head of the femur put back into
place. The position was maintained with fixed dress-
ing for a few weeks, after which motion and weight
bearing were allowed. The bones remained in the
proper position and the function of the part improved
so that except for some limitation of motion in the
extremes there was little to show for the previous con-
dition.

This case illustrates a result which may follow
a comparatively simple inflammatory process
unless the position of the part is carefully con-
sidered.

Case XVIII. Mr. A. O., a young man twenty-two
years of age, was seen in July, 1903, in consultation
with Dr. J. J. Whoriskey. Having previously been
well, he developed following the wearing of an imper-
fectly fitted shoe a blister upon the heel, which was
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followed by a small pustule at that point. Twenty-
four hours later symptoms of acute infection devel-
oped, with high temperature, rapid pulse and gland-ular enlargement. The pustule was promptly openedwith temporary relief, but one parotid gland became
infected and went on to suppuration. One or two
other points of infection developed, and finally a few
weeks after the first onset of the disease the left hip
became acutely sensitive. From the beginning of the
infection the patient was very seriously ill, and with
the development of the symptoms in the hip the con-
dition was so grave that a rapid incision was made into
the joint for drainage as an operation of last resort.
The hip joint was filled with pus, as had been all the
other parts in which the infection had manifested it-
self. Under gradual, stimulating tonic treatment,
with protection of the joint, and with such treatment,
as would tend to lessen the suppuration in these parts,
the patient, gradually recovered with a moderate res-
toration of function in the affected part.

The case represents an infectious process start-
ing in the subcutaneous tissue, followed by joint
suppuration, the specific organism not being
determined as the culture was lost. In such a

case, it is, of course, impossible to expect normal
recovery because of the amount of destruction
of tissue which has taken place.

SOME POINTS ON THE DIAGNOSIS AND
TREATMENT OF CERTAIN NEGLECTED
MINOR SURGICAL LESIONS.1

BY E. A. CODMAN, M.D., BOSTON.

Tino subject on which I have chosen to speak
to you is not remarkable for its brilliancy, as you
may guess by the title. I think that wc may
justly criticise ourselves as surgeons, for our
tendency to pay too much attention to the cases
on which wc may obtain brilliant and striking
results, rather than to endeavor to do our best
for every surgical case which is presented to us.
In the cases which I shall describe, as a rule, the
results are not very good and even when intel-
ligently treated, the patients are apt to think that
doctor so and so made some error because the
limb is not more useful. The material which I
have used for this paper I have obtained mainly
from my service in the Surgical Out-Palient De-
partment of the Massachusetts General Hospital.
In my work there, the cases in which I am not
able to mako a satisfactory diagnosis arc always
more interesting to me than those in which the
diagnosis is clear and the treatment sharply
indicated.

Among the lesions which have been most
troublesome, are certain unrecognized fractures
which we have only lately learned to distinguish
from sprains. It used to be said that a sprain
was worse than a break, but from my experience
of the last four or five years, 1 feel quite certain
that the majority of sprains which tlo not promptly
recover are in reality breaks. Among the most

1 This paper was prepared to be read at a meeting of the Worces-
ter District Medical Society on March 9, 1904. A number of
anatomical preparations on the burs\l=ae\ about the wrist, shoulder
and ankle were demonstrated, and lantern slides illustrating this
paper were shown. Owing to lack of time, the formal reading of
the paper was omitted.

common of these unrecognized fractures is that
of the scaphoid bone of the wrist. The historyof the following case is quite typical:

H. S. F., aged twenty, injured his wrist in playingfootball at Cambridge. He was seen by the surgeonof the football squad and the wrist was put in splintsfor several days. Tho swelling and tenderness sub-
sided to a certain extent. No crepitus was obtained,
no ecchymosis, and the patient, could use his fingersand wrist, a certain amount. There was no abnormal
mobility. In football practioe it is found that a spraindocs better if the use of the limb is kept up, and this
wrist was treated on this principle. While there was
some improvement, the joint still remained sore,forced motions beyond a slight, angle were very pain-
ful and the gain in strength was slow. About six
weeks after the original injury the. patient consulted
me at my office. I made a diagnosis of fracture of the
scaphoid and confirmed it by an x-ray. Feeling that
it was too late to endeavor to obtain union between
the fractured ends of the bone, I only kept tho wrist
on splints for about two weeks and then had it mas-
saged. The rest on the splints improved the joint to
a considerable extent but, it still remained somewhat
swollen and gave pain if extreme motions were forced.
The young man was prevented from doing any sort
of athletics with the wrist, he could not play football,
and frequently found that he hurt it in scrapping with
the other fellows. This condition has lasted over
two years with a very gradual gain, so that even now
the wrist cannot be extended beyond an angle of 25°
without giving extreme pain; flexion is less painful,but, in the extreme position almost as bad as in exten-
sion. There is marked tenderness over the scaphoid
bone which is best obtained by adducting the wrist
and pressing with the thumb just in front of the sty-
loitl process of the radius in the anatomical muff box.

This history is typical of fracture of the scaph-
oid and while at first 1 found the x-ray a necessity
in making the diagnosis of this fracture, 1 can
now in a large proportion of cases diagnose it, from
the clinical side alone. With the assistance of
Dr. H. M. Chase, I have collected about 15 cases
which have been at the Massachusetts General
Hospital and obtained their detailed histories.
We hope to publish these cases soon. In addi-
tion to these there are perhaps twenty-five more
of whom we have x-ray plates, but whose clinical
histories wc have not been able to obtain.

Prof. Dwight has offered the suggestion that
these fractures are perhaps due to a congenital
condition of the scaphoid bone which is char-
acterized by the forming of two centers of ossi-
fication instead of one, so that a lamina of carti-
lage is left between the two halves of the bone
and that it is through this weakened area that
the fracture takes place. Be this as it may,
fracture does take place ami in my opinion the
assumption that such a weakened portion of the
bone exists is entirely a theoretical one. To sum
up the diagnosis of fracture of the scaphoid:
There is no deformity, no ecchymosis, no crepitus,
no abnormal mobility

—

in other words the
classical signs of fracture arc absent. What wc
do have is localized swelling and tenderness in
the region of the scaphoid bone, i. e., in the radial
half of the wrist joint; limitation of active joint
motion and sharp pain called forth by efforts at
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