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parts beneath, from the presence of sinuses, or from the
general effects of long continued disease.
Where the disease in the bone cannot be removed without

the sacrifice of too great an amount, or where the soft parts
around the joint have assumed an unhealthy character, ampu-
tation should be preferred; a vigorous condition of the latter
structures being quite as essential to subsequent repair and
well-doing as is a section through sound bone for the attain-
ment of satisfactory osseous or fibrous union. Cases in which
there has occurred the most complete alteration of the synovial
membranes, accompanied by destruction of the cartilages, to-
gether with the ligamentous tissues, so long as the bones and
soft parts are affected within tlhe limits laid down, will be
equally suitable to excision.
In forming our judgment, the constitutional power of the

patient must not be disregarded. There are many instances
of knee-diseases, requiring an operation, in which the pulmo-
nary tubercular tendency is also manifest. The disposition to
mischief in the lungs in these cases renders them, in my mind,
ineligible for excision-in fact, unable to bear prolonged sup-
puration; whilst the removal of the disease by amputation, fol-
lowed by the rapid recovery usual in such persons after such
an operation, is well known to be attended by the happiest
results.

In acute cases of diseased articulations, with suppuration,
the selection of excision must be attended with great hazard.
The occasions on which this has been done are very few, and I
have already alluded to the subject when relating Case v.
Free incisions into the cavity of the joint should be made, in
the hope of thus relieving the disorder and obtaining anchy-
losis, in preference. The constitutional powers not admitting
of this treatmeiit, it will be better, then, to recommend ampu-
tation rather than resort to excision.
For deformity, and for accident, we may be also called on to

recommend excision.
In the first class of cases there are many well suited to the

proceeding. Among these are rectangular anchyloses, or where
dislocation of the tibia backwards has occurred as the result of
former disease. Such cases afford every prospect of an useful
limb being obtained in the place of one not only a deformity,
but an incumbrance.
In the second, at present, our experience is very limited.

Mr. Canton, in the Charing Cross Hospital, performed the
operation (Lancet, August 1858) in a boy aged 8, who had re-
ceived an injury to the lower end of the femur, whereby the
epiphysis had beeni separated from the shaft. The case did well.
My friend Mr. Lakin (Midl. Quart. Jour., Jan. 1858, p. 37), late
assistant-surgeon to the General Hospital in Camp before Se.
bastopol, also resorted to the proceeding in the case of a private of
the 77th Regiment, who was wounded by a musket-ball which
had penetrated the inner condyle. The case did well for twenty-
six days, and then sank from diarrhcea and exhaustion. This
was the only case that occurred in the Crimea.
The advantages of this proceeding in cases of accident must

be, therefore, at present ranked as conjectural; but there would
appear to be no valid reason wby a primary operation of this
character should not succeed in removing the impending
danger of a compound fracture or laceration of the knee-joint
as thoroughly as an amputation through the thigh.
The character of the medium binding the sawn articular ex-

tremities together, in the most favourable cases, will be found
to vary very much. In some cases, bony union does not seem
attainable by any amount of care and quietude; in others, it is
as rapid as unexpected.

Whilst, therefore, we may devote all our attention to the
securing anchylosis, if possible, as promising, under all circum-
stances, the most serviceable limb, we need not be disappointed
at there being a limited movement allowed between the bones
when the cure is complete, as, in many instances where such a
condition has been observed, the limbs have been, in their
utility and power of endurance of fatigue, everything that
could be desired; the only precaution to be kept in view
being the necessity there is for wearing, under such circum-
stances, a splinted k-nee-case.
Where bony union is complete, and the apposition of the

bones satisfactory, it is impossible to imagine a consolidation
more calculated to bear the wear and tear of the labourer's or
mechanic's life. The accompanying woodcut of the appear-
ances presented by the anchylosis of bones of the knee-joint,
after resection, will bear out the truthfulness of these re-
marks. The operation in this case was performed by my

friend and colleague Mr. Crompton, who has permitted me
to record here by a drawing a most accurate descliption of so
rare and valuable a specimen.

A~~~~~~~~~--

Section of the bonies in rr. Crolpton's case of excision; showing at
A and B, the bony union of femur and tibia.

The patient in this case, a delicate looking man, aged 28, had
suffered from strumous disease of the knee for some thirteen
years, andl had been, at its first onset, an inmate of the hos-
pital. Anchylosis had to a certain extent taken place, and for
a long time the mischief had been quiet. Latterly, the disease
in the bones increasing, sinuses formed, and the limib be-
coming useless and painful, he was compelled to seek once
more for relief. The knee was excised in June 1858, about an
inch of bone being taken away. He died of phthisis, fifteen
months after the operation. The line of union will be observed
to be slightly curved. This did not interfere in the least de-
gree with the strength or value of the limb. The broader
bearing surface of the tibia is marked, in comparison with that
afforded by the femur. This was owing to the necessity of a
larger portion of bone having to be removed from the condyles
than ordinary; but the appearance displayed at the line of
junction of the sawn surfaces in this specimen shows the im-
portance of the section througlh the condyles being made so as
to leave as wide a surface as possible to correspond to the one
at the tibia.

It will be noticed, also, that the patella was removed; and it
was so on account of its being extensively diseased. It is diffi-
cult, however, to see in what way this bone, had it been in a
state to have been left, could have added to the material
strength of the union. I prefer, for my own part, in all cases,
now, to take away the patella. W"hen left, it is always un-
sightly, frequently the seat of subsequent mischief, and very
rarely of any advantage to the power of the limb.

PATHOLOGICAL AND TIIERAPEUTICAL CON.
SIDERATIONS RELATIVE TO INFLA3-

MATION AND FEVER.
By C. HANDFIELD JONES, M.B., F.R.S., Physician to St.

Mary's Hospital.
[Continued firom page 958.J

11. Fever. The relation which the febrile state bears to
disorder of the nervous system is a subject of high interest and
importance. It did not escape the notice of Hippocrates, as
shown by his aphorism, wVpETOS AuEL aorao.ovs. It does not
seem necessary to discuss very curiously what is to be consi.
dered fever. Increased temperature is doubtless the capital
phenomeon, and next to that may be reckoned accelerated
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ORIGINAL COMMUNICATIONS.

and excited action of the heart, a sense of prostration and un-
ease, delirium, dry skin, loss of appetite, thirst, diminished and
disordered secretions. In the asthenic forms of fever, the ex-
citement phenomena are much more feebly marked, and almost
merged in those of general depression; the secretions are no
longer scanty, it may be iiireased, *id the heat of the surface
much less noticeable.

Debility of the cerebro-apinal system alone does not seem to
have any direct efect in produciug fever. We see patients re-
peatedly who are extremely weak, with a snall and languid
pulse, yet quite without fever. On 4ffe other hand, exhaus-
tion does seem, per se, to be capkle of inducing fever.
Overexertion in walking will certainly euse pye.ia in certain
persons. Again, all tte phenomena e the owier periods of
fever are indicative of depression, and in the poevailing fevers
of our day the stamp of debility is apparent thriougUut. The
experiments of J3ernard are very suggestive of the -iew that
weakening, or paralysis of the sympathetic system generally is
an essential condition in fevers. If we suppose the effects pro-
duced by dividing the sympathetic in the neck to be general,
i. e., to owcur all over the body, there would ensue geseral py-
rexia. In making this statement I do not overlook that Bernard
(Op. cit., vol. ii, p. 526) finds that certa tats d t*ae- sympa-
thetic may be divided without the superveieA 9f*f y apparent
phenomena of calorification, or vascularisation, in the organs
to which they are distributed. He instances especially the
splanchnic nerves. But of these very nerves, Crueii ier has
written that they are white nerves, '" n'ayant nullemeA l'aspect
des nerfs ganglionnaires," and further, in tracing their origin,
he remarks that, " l'anatomie de texture demontre ib la mani re
la plus evideute la continuite du ined aplanebmique avec les
paires rachidieznes." If, then, the splanecai nerves are
rather commissural cords of the cerebro spinal system to the
sympathetic centres than actual nerves proceeding from their
ganglia, we should not expect that their section would have any
effect on temperature, etc.

12. Let us now consider how far the plhenomena in various
forms of fever may be explained or elucidated, by assuming
that the sympathetic system is in a state of more or less com-
plete paralysis. In asthenic fevers, such as our typhoid, or ty-
phus, we may conceive a poison to have entered the blood, and
to have enfeebled, primarily, the sympathetic system, and sub-
sequently the others. All the phenomena well accord with this
hypothesis. The various complications, enteric, pneumonic,
or cerebral of our low fevers, may be accounted for by sup-
posing the poison to affect more especially the vaso-motor
nerves of that region in particular. The hypersemia, for in-
stance, of the intestinal mucous membrane in typhoid, is just
of that kind which would be produced by a paralysis of the
vaso-motor nerves of the nutrient arteries, it is evidently not
an irnflammation originated in the tissue. The hypertrophy of
the glandulaz solitarice and agminatce is also a consequence of
the same nervous disorder, and is quite analoaous to the en-
larged spleen of ague, or the goitre of Swiss malaria. To re-
gard it as an act of attempted elimination seems to me quite a
mistake. It is no more to be considered in that light than the
enlargement of the correlated mesenteric glands is, which takes
place at the same time. Both are similar structures, and both
hypertrophy under the same influences, viz., hyperaemia and
loss of nerve influence. The most successful treatment of
these fevers is quite in accordance with the above view. The
frequent adminiistration of muriatic acid, or of moderate doses
of quinine, of wine, and of easily assimilated nourishment,
manifestly avails by supporting and raising the failing nervous
power.

I cannot withhold here an expression of dissent from a prac.
tice whlich I often witnessed in my pupil days, and which is still,
to some extent, in vogue; viz., that of administering hydrar-
gyrum cuin cretil and Dover's powder, twice daily, in most, if
not all cases of low fever. I cannot but think that the ten-
dency to ulceration and perforationa of blood-vessels, or of the
intestinal parietes is materially promoted thereby.

It is quite evident, and quite in harmony with the above view
to observe that the other systems in low fever are stricken by
the same enfeebling influence as the sympathetic. The quiet,
muttering dielirium, or unconsciousness, or half-consciousness,
testifies how the brain is enfeebled; and the weak pulse during
life, and the softened texture after death, tell how the heart is
weakened. Nay, in certain cases, or certain periods of fever, it
may be that the sympathetic system is but little affected, and
that the stress of the disease falls on the cerebro-spinal. This
seems to have been the case in the instances noticed by Graves
(Clin. Med., p. 157), where he says, " thus it was very curious
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to see a patient with a skin of a natural temperature, a per-
fectly natural pulse, tranquil respiration, clear eyes, no head.
ache, a soft and fallen abdomen, incoherent, or with a low mut.
tering delirium, excessive subsultus, extreme debility." I may
remark here on the expression used by the same author (Op.
cit., p. 190-191), "pure nervous fever," in describing cases
where thirst, hot skin, quick weak pulse, occasional delirium,
and watchfulness were the main symptoms, without any trace
of local inflammation being detected during life, or at the post
mortem inspection. The observation of the practical physician,
that in the purest form of fever the nerve-system is the only
one implicated, is of great interest in reference to the subject
of our present consideration. In such fevers the poison
must be supposed to affect the vaso-motor nerves in a less
degree.

13. Let us now turn to the opposite type of fever, the sthenic,
marked by strong, frequent, full or hard pulse, dry, hot skin,
laboured respiration, dimninished or suppressed secretions,
flushed face, etc.; in which blood-letting is not only tolerated,
but is essential to the preservation of life. It is evident that
in such cases the greater part of the organs must be in a very
different vital state to that which exists in low fever. Let it be
assumed that the poison acts primarily upon the sympatbetic
system, limiting its action to it, as woorari does to the motor
nerves: increased heat will be developed, and a tendency to
local congestion, varying in situation, according to the part
where the paralysis is greatest. The increased temperature
will act as a stimulus to the heart, whose tissue is vigorous
(not debilitated, as in asthenic fever), and capable of respond-
ing energetically. The circulation will thus be excited, and
thus the character of the pulse is explained, except as relates
to its hardness, a point which we shall subsequently notice.
The very interesting experiments of M. Calliburc6s, mentioned
in Bernard's Lefons (vol. ii, pp. 395-403), corroborate the
opinion advanced above, that the increased temperature is the
cause of increased cardiac action. He found that when the
leg of a frog was dipped into warm water, the heart constantly
contratcted more frequently. Thus, the number of pulsations
in three separate trials being 52, 32, 42, at the commencement,
a temperature of 510, 500, 55°, raised (respectively) the num-
ber of beats to 90, 64, 100. Similar results were obtained
when the heat was applied directly to the heart. Ligature of
the vessels, and section of the crural nerve did not prevent the
increase of cardiac action from the application of heat to the
leg. He concludes that the acceleration of the heart's action
by heat, is owing to the direct action of the stimulus upon the
circulatory centre.

At the same time, the cardiac muscular tissue, like all others,
has, temporarily, its vital energy increased by the dilatation of
the coronary arteries, and the freer circulation of the blood
through its substance, as well as by the increased local heat.
Thus, the contraction of the heart will not only be more fre-
quent, but more energetic. The same will occur also in sthenic
pyrexial fever.

It might have been expected that, as on this view the prime
motor of the fever is the palsying action of a poison on the
sympathetic system, the administration of tonics would have
proved beneficial by resuscitating the failing power. It is not
yet fully shown what might be the effect if the remedy (say
quinine) was given before the reactionary phenomena set in;
but it is quite intelligible that it would only be injurious when
the febrile state was fully established, and most of the bodily
organs were in a state of irritation. Thus, quinine is of
no advantage during the hot stage of an ague; it is when
the temporary reaction bas passed by that its opportunity
comes.

14. Inflammatory Fever, intending thereby the fever of in.
flammation, may next be considered. This, in the cases we
are speaking of, is dependent on the local disease. It is proba.
bly excited by a morbid impression being conveyed from the
inflamed part to the sympathetic centres, in consequence of
which, by a reflex inhibitory action, the vaso-motor nerves are
generally enfeebled, and so, as in other cases, fever results, with
increased cardiac movement.
The production of pyrexia is the ordinary case, the excep.

tional is that already mentionedivide p.957), where inflammation
of some organ, the kidneys, for instance, occasions paralysis of
muscutlo motor nerves. On the view just proposed, it is intel-
ligible why the administration of tonic and nervine medicines
is injurious in the pyrexia of sthenic inflammation. The in.
flamed tissue becomes further irritated by the tonic remedv,
and so the morbid impression conveyed to the centres, and re-
flected on the vaso-motor nerves, becomes intensified. By the
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employment, on the other hand, of tissue-sedatives,'the morbid
stimulus is annulled, and the fever-movement subsides. Should,
however, the paralysis of the sympathetic system have been
considerable, it may persist to some extent after the cessation
of the inhibitory influence, and may then require the arousing
action of such remedies as quinine, and the like.

It is possible that the inereased cardiac action in inflamma-
tory fever may also, in part, be occasioned by the local irrita-
tion in the inflamed part being reflected directly upon the heart,
through the sympathetic ganglia and nerves. The innervation
of the organ is thus enfeebled, and, as a consequence, its action
accelerated. At the same time the increased heat of the blood
stimulates its musoular tissue.

15. The hardness of the.pulse in certain sthenic fevers and
inflammations implies a contracted state of the arterial coats.
This, if general, is an opposite condition to that which is pro-
duced by section of the sympathetic, and therefore demands
explanation in an hypothesis which is based on a presumed
palsy of the system. Now, in sthenic fevers, the primary pa-
resis of the sympathetic gives rise to an abnormal stimulus in
the increased heat of the blood, which is by no means insepa-
rably connected with arterial dilatation (vide p. 939). The
arterial coats, like the heart, retain for a while their irritability,
and contract uider the direct stimulus of the fevered blood
which traverses them. The pulse is therefore hard. In low
fever, on the contrary, the pulse is weak and soft, because the
poison impairs the vital power of the arterial coats, as well as
that of the sympathetic.

So in certain inflammations-e. g., of serous membranes-
the hard pulse, as well as the increased cardiac action, result
from the circumstance that the contractile tissue of the heart
and arteries is at first unimpaired in its energy, and responds
actively to the stimulus of the heated blood. In asthenic in-
flammation, on the other hand, the vital energy of the heart
and arteries is impaired by the exciting cause, and their con-
tractile power is enfeebled. Hence the pulse is soft and
weak. In the former case, bleeding is borne well; in the latter,
badly.
The causes of increased action of the heart require some

notice. The action of the organ may be increased as to fre-
quency, or as to energy, or, as often happens, as to both simul-
taneously. There is, however, no necessary or close connexion
between the increase in these two respects. Increased fre-
quency is very commonly conjoined with debility. Acceleration
of the heart's action seems chiefly to proceed from partial ex-
haustion of nerve-force;* e. g., it takes place readily in the
feeble and those of weak innervation, whose hearts palpitate
violently on the least exertion. It can be prevented by exer-
cise and training which increase the nerve-force, as when a
man trains himself for feats of running or swimming; it is
diminished, when present, by a stimulant, viz., digitalis, which
tones, steadies, and strengthens a weak flabby heart, just as it
does a relaxed uter-us. On the other hand, inoreased energy of
contraction in the heart depends chiefly on a vigorous, lively,
well inourished condition of its muscular fibre, which responds
actively to the stimulus of the circulating blood. It is there-
fore impaired by all influences of an enfeebling or lowering
kind, as the poison of influenza or of low fever. In states of
sthenic inflamnmation, on the contrary, the contractile energy of
the heart remains for some while unimpaired, or even is actu-
ally increased; venesection is borne well, the heart still re-
sponding actively to the diminished amount of its normal
stimulant. In asthenic inflammation, the reverse is the case.
In mainy instances of increased cardiac action, where the heart
is acting quickly and sharply, though, as the feeble pulse
shows, with little propulsive power, it seems tolerably certain
that the endocardium must be abnormally impressionable, the
blood traversing the cavities producing too great a stimulating
effect. The condition in this case is analogous to that of
gastric hypernesthesia, where the mucous lining of the stomach
is unduly sensitive, and the contact of ingesta provokes abnor-
mal contractions, viz., those of vomiting. Such hyperesthesia
is a common attendant upon states of debility.

[To be continued.]

* This view is, of course, based on the well-known experiments which
show that galvanic stimulation of the vagi slows and stops the action of the
heart, while section of the same nerves accelerates it. In one experiment
I performed, after the left vagus had been divided, the heart's beats were
110 in the minute; after both had been divided, 190. The respiratory move-
ments in the last case were about ten per minute.

oAts df fettsomian cttturcs
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CERTAIN POINTS CONNECTED WITH
DIABETES.

DELIVERED BEFORE THE MEDICAL SOCIETY
OF LONDON.

By FREDERICK WM. PAVY, M.D., F.R.C.P., Lecturer on
Physiology at Guy's Hospital.

LECTURE II.
[Delivered November 80th, 1859.]

HAVING found that the blood in the right cavities of the heart
did not contain sugar, but still believing that sugar was formed
in the liver, Dr. Pavy had sought to ascertain the cause of its
absence. In investigating the nature of the substance called
by Bernard " glucogenic", with regard to its relations; and this
investigation led to ascertaining an important fact.
The glucogenic substance is very easily obtained by making

a decoction of liver and evaporating: the substance appears as
a scum on the surface, which is removed as it is formed. To
purify it, it is mixed with distilled water, and precipitated by
alcohol. The substance is not acted on by potash, even at a
boiling temperature. If a liver is boiled with a strong solu-
tion of potash, the glucogenic substance is dissolved; it is
then precipitated by spirit, and freed by washing from a small
quantity of potash which adheres to it.

In composition, it is allied to starch and dextrine; its che-
mical formula is C12 H12 012. Like dextrine, it presents a wine.
red colour on the addition of iodine.

Its most important property is its ready convertibility into
sugar, when in contact with albuminous materials at a some-
what elevated temperature. Saliva acts most energetically on
it: if a portion be mixed with human saliva, and tested with
Barreswil's solution, the red suboxide of copper is thrown
down. It is the albumen contained in the liver which converts
the glucogenic substance into sugar after death. Blood has
the same effect.

If a little alkali be added to the glucogenic substance, its
transformation into sugar is prevented : and the observation
of this fact gave Dr. Pavy the hint for obtaining the liver as
it existed during life, before post-mortem changes had appeared.
Observing that alkalies prevent the transformation, he thought
that, if the sugar were formed after death, no sugar ought to
be found in the liver if the organ were injected during life
with a solution of potash. This expeliment he performed on
a dog, and found the result be anticipated. To obviate the ob-
jection that the absence of sugar might depend on the state of
health of the animal, he repeated the experiment, causing a
part of the liver to be firmly held by an assistant, so that the
injected fluid could not enter it. On testing the two portions,
that into which the liquor potasse had been injected yielded
no sugar: while the other part gave abundant evidence of its
presence. Acids, as citric acid, also prevent the formation of
sugar.
But there is a still better method of performing the experi-

ment. The glucogenic substance requires a certain temper-
ature for its transformation into sugar ; and, therefore, to
remove any objections which might be raised on the ground of
the chemical action of the substance employed, a portion of
liver, removed instantly after death, was placed in a freezing
mixture. This part gave no indication of sugar: while the
other portion, which had not been frozen, yielded it as usual.
The experiment was repeated on a rabbit which had been fed on
oats, with the same result. When the frozen liver is thawed,
it yields sugar after a time-three days for instance-shew.
ing that the effect of the cold has merely been to arrest the
change.
As a substitute for the term glucogenic subtsance, which had

been objected to, the name "hepatinlle" has bedn suggested. This,
however, would imply that the substance was peculiar to the
liver; whereas it, or at least a -material closely allied to it, is
formed in the muscles, lungs, and placenta. The term " amy-
loid," or starch-like substance, implies no theory, and is
perhaps the best term to be used at present.
In some of the invertebrata also, this amyloid substance is

formed. In the common mussel, for instance, the mantle is
strongly charged with it: and in this part also the microscope
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