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Phe Blood Sedimentation Rate in Puberculcsis.
A Study of 148 Cases.

The beginnings of this test, at first acclsimed by
gome writers as a diagnostic test for tuberculosis, and
with inereasing investigation graduslly relegsted to the
evergrowing group of non-specific reactions, go very far
back in the history of medicine. Galen noted the
presence of a layer of fluid above coagulating drawn
blood, and throughout the era of blood letting ss a thera—
peutic measure, physicians frequently referred to this
c?usté sanguinis which.formed and remained gbove the
coagulum. Thomas Sydenhgi) remarked its appearance in
several diseases, such as smallpox, pleurisy and rheumatic
fever, which, though elinically far apart, had two common
characteristics in raised temperature and the presence of
this cerusta sanguinis in drawn blood. It was only nstural
therefore, that, asttraecting attention as it did throughout
the earlisr days of medicine, the crusta sanguinis, size,
or buffy coat, should héve been looked on as intimately
connected with the caunse and nature of disease. Lovatt
Evaég)in “"Recent Advandes in Physiology" writes: "If we
except the facts of the circulation of the blood, it may be

questioned whether any phenomenon within the purview of
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medical knowledge has in the past had such a profound
influence on its practices as has this simple fact of the
oceurrence of the buffy coat, for it represents the basal
observation on which rested the theories of humoral pathology
from the time of Hippocrates up till the middle of last
centﬁ:y." This humorsl theory was eventually replaced by
the cellular theory of Virchow, but up till then it remained
supreme; and the buffy coat was practically forgotten to
‘attract atténtion again only quite recently.

The ﬁature ax;d'cé,usation of this cruste sanguinis,
size, or buffy coat evidently aroused considerable interest
among physicians as far back}as the 18th century. Hewséz)
showed that it was as definitely part of the whole blood
as were the corpuscles and was the first to demonstrate that
the change was due to a more rapid rate of fall of the
corpuscular elements; noting also the fact that blood giving
the reaction was as a rule slower to cosgulate than was
normal blood. His work slso showsed that the change in the
blood lay really in the plasms since sepaiated gcorpuscles
from normal blood and from blood which we would now say had
a rapid sedimentation rate, fell at equal rates if suspended
in the same medium. In the early 19th century Scudatno.v(:-g)

showed that increased rate of fall was associated with
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increased blood fibrin and later Nasse while confirming
Scudamore's observations showed the presence of two addit-
ional faotors. He noted the tendency to cluster of tha re¢
cells and also showed that after exclusion of.blood.fibrin
a8 a faoctor by defibrination, such corpuscles stilléfell
more rapidly in buffy blood than in normal. Pfeifér in the
last few years of the 19th cemtury showed that the inecreased
rate of fall was not due to inereased visob&ity.

In moré recent times considerable work has been done
and published by Fahraeégz along with a comprehengive
history of the reaction. He confirmed the observations
madé by Hewson that differences in the specific gravity of
plasma and cells had little to do with the rate of fall.

He also showed thalaoeuracy of Nasse}s work which as mentioned
above noted the presence of agglutinétion, the inorease of
blood fibrin and the existence of still another factor. This
factor Pehrseus’' showed to be the presence of'increased

blood globulin.- Red cells were found hardly to sediment at

- &ll in a solution of pure albumen, while in a solution of

fibrinogen they fell rapidly. If suspended in a solution of
globulin, the rate of fall was intermediate to the last two.

The nature of the blood proteins seems to be intimately

connected, therefore,'with.the sedimentation rate, or, as
Pahrgeus prefers it the suspension stability of the blood,
and since increase of blood globulin seems to cause haem-—
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agglutination fhe whole seems a reasonable hypothesis to
explain increase or decrease in the rate of the falling
corpusecles. Confirmation is obtained on finding that by
inereasing the serum globulin the sedimentation rate is
increased. Thus itkhas been shown that if the oorpuscles
of citrated blood be removed from the serum and the serum
exposed in s quartz tube to ultra-violet rays, the recon-
stitution of ﬁhe blood by addition of its corpuscles leads
to a marked increase in the rate of fall of the red cells.
This is due to the action of the ultra—violet rsys in
converting serum albumen into serum globulin, and if the
exposuré is made in a glass tube which does not transmit
the actinic end of the spectrum, no such conversion takes
place and no increase in rate of fall is noted.

It‘is therefore reasonable to expect increased sedi-
. mentation rate in those conditions in which increase of
blood fibrinogen orx globulin is found. Such increase is
known to oceur in pregnancy and'several workers have noteé8
an increased sedimentation rate during gestatioﬁ. Blunde{l)
in a lecture delivered in 1828 said: When women are pregnént
the blood is more or less Sizy ....... in conjunction with
other signs it is & valuable indication of pregnancy.......
According to Fehrseus the sedimentation rate is increased
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in all acute infections, most distinct when sccompanied by
high fever, and according to Halliburton, quoted by Fshraeus,
the serum globulin is definitely increased in such condit ions
and reaches a maximum in pneumonia, diabetes mellitus and
parenchymatous nephritis. Beaumont and Dodc(lz)hold that
increased tissue destruction causes raising of the blood
fibrinogen and globulin and on this fact chieflj rests the
importance of the test in tuberculosis and in malignant
disease. Fahraeus himself thought that an increased
sedimentation rate was a beneficisl reaction of the body to
infection or other change. He says "if we suppose the
globulin incerease during pregnancy and in disease, play, in
point of principle, the same role, then the presence of this
changé in pregnancy speaks against interpreting the change
as & pathological derangement™. In addition he remarks the
fact that antitoxin is ususally closely bound up with the
globulin fraction of the blood proteins and suggesté t hat
there may be antibody increase pari passu with increasing
blood globulin. 1In malignent disease at least and in
tuberculosis to a lesser extent, such views seem hardly
tenable and the view usually accepted is that an increased
blood éedimentaxion rate is symbolic of incréased cell
destruction. |

AS has been said before the whole hypothesis and its

application to tuberculosis seems reasonable. Other
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explanations for the behaviour of the red cells have been
put forward. Recently Pinner Knowlton and K61{;O)have
investigated the relationship between increased blood
fibrinogen. and cholesterol and an increased sedimentation
rate. Tney can, however, find little or no correspondence
between eithe:'irﬁtthe first two and the last. Their publi-
cation is one of several in recent years in which the test

is reported as quite unreliable as an index of cell destruction.
Other explanations such as increase of platelets, alterations
in surface tension, change in the electrical charges of the
blood elements and the volume of red cells have all been put
forwsrd. Ansemis of itself need not be associsted with
inereased blood sedimentsation rate and one writer reports a
case of very intense ansemis in which the rate was normal.

It was accordingly as a guuge of tissue déstruetion that

the test was first applied to tuberculosis, and for some time

it was thought that an idea of the activity of any case
might be obtained by finding the blood sedimentation rate.(ll
Sinee its introduction into sanatoiium practice by Westergren)
a very considerable literature has aceumulated, and at first
considersble importance was attached to the readings. Moxre

recently articles written on the subject heve shown a less

definite bent, and most writers content themselves with
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concluding that, taken in conjunction with the more ox
less established methods of assessing activity, the test
may prove of some use. A few remasin enthusiastic and
maintein thsat in tuberculosis it is of greater value than
the tempersture or the pulsé, and an equal number in more
recent times condemn the reaction as useless if not mis-
lesding. The materisl presemting itself it seemed &

- profitable line of resesrch to the writer to investigate
the matter for himself. The tests done were done wholly
from the tuberculosis point of view, except in so far as
any case or group of cases, reading or series of readings,
seemed to have any direct bearing on the pathology of the
feaction.

Before discussing the various methods of performing
the reaction the writer proposes to discuss briefly the
broad festures of the clinicel material utilised. 77 cases
were pulmonary and Tl cases were non-pulmonary. Several
pulmonary cases were complicsted by laryngitis, end & number
by the so-called surgical tuberculous lesions. In the
particular resume on the pulmonary patients this question of
complications will be more fully discussed. Among the
patients with non-pulmonary lesions by far the greatest
nunber suffered from bone and joint infection. There were
also a féw instances of glandular and skin disease,

abdominal /
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abdominal tuberculosis and rensl phthisis in its various
stages. It was chiefly in these surgicsl lesions that the
writer was interested. In these the genersally recognised
constitutional signs of a tuberculous infection may be
singularly latent. Tempersture rises are present in almost
ell patients when first seen and the pulse rate may be
abnormally rapid. These signs however should, within a
short time of the commencememt of efficient trestment, be
scarcely recognisable, and on an aversge the general
nutrition of the patient is better than in a phthisical
patient showing comparable tempersture and pulse changes.

It has been the writer's experience that when an apparently
uncomplicated case of tuberculosis of bone or joint displays,
after one or two months treatment any of the changes assoc-
iated with the more generalised effects of tuberculosis,
such changes are due to the existence of some hitherto
unsuspected pulmonary lesion and less often to tuberculous
abdominal glends. In the tables and figures which follow
such instsances will be specifically mentioned. Fortunstely
such cases are not the rule, at least so fg; a8 concerns
activity of the complicating lesion; Fraser )however
maintsins that foei in bronchial or abdominsl glands are the

entecedent lesions in most cases of bone or joint tuberculosis
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end to this opinion the writer subscribes. Accordingly
the clinicien is faced with a type of patient who does
not ss a rule show genersl signs of activity for any
great length of time. Locally it is recognised that
activity'persists for a much longer period and while
this activity can be assessed in various ways, most of
which involve movement and manipulation, it seemed
reasonable to investigate the question as to whether or
not an idea of the activity of & lesion could be arrived
at by finding the patients' blood sedimentation rate. On
a similar line of reasoning the test was applied to
obviously active cases to see whether or not it fore-
shadowed abscess formation or the deposit elsewhere of
bacilli. The test was therefore done at regular
intervaels of six weeks in both pulmonary and non—pulmonary
groups and in both the occurrence of any event in a
pstient's progress was taken as an indication for an
additiohal resding, confirmstory or interrogastory, as the
case might be.

The test in its essentials consists in finding how
quickly the blood cells fall in a mixture of blood sad
some anficoagulamt solution in proportions which vary

slightly with the method employed. Fahraeus' original

method is ss follows; a vein is emntered and the blood run
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directly into 2 ces of 2% sodium citrate solution. ®Phis
is eontained in & tube 1% cm. long and 9 mm. bore, with a
mark at its upper end to denote a content of 10 ccs. To
this merk the blood is allowed to f£ill and blood and citrate
mixed by inversion. After standing vertically for one

hour the resding is expressed as a depth of clear fluid
above the sedimented cells. In LinzemeirsgB)method, the
tube has a cubic content of one cubic centimetre and is

6.5 om. high and 3 to 4 mm. in dismetexr. At the level of
one cc. there is a mark up to which the blood and citrate
mixture reaches and below this marks 6, 12 znd 18 mm. from
it. A 1l cec. syringe containing .2 eec of 5% citrate solution
is used both to collect and mix the blood aﬁd citrate, and
after .8 ccs. of blood have been drawn in mixing takes plsce
by sucking in a bubble of air and further movement. In this
method readings are expressed as the time the sedimenting
cells take to reach the successive marks, though commonly
the time tsken to reach the lowest or 18 mm. mark is the
mosﬁ useful reading. According to its originstor this
method gives a reading of 250 to 300 minufe?ljgr normal
blood to reach the lowest mark. Westergrents method is &
modification of Fahraeus' technigue. The proportion of

blood and ¢ itrate, which is 3.8% strength, remains as for

the /
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the two previous i.e. 4 to 1. Phe mixture of this
proportion is got by meane of a speoial syringe and after
withdrawal from the vein, intimate mixing is got by inversion
in & 2 co. test tube. The actual test is done in a tube

30 cm. long and 2.5 mm. internal dismeter, closed at the
lowexr end and having a mark 200 mm. from that end. When
the blood-citrate mixture is sucked up to this mark the
contents are approximetely 1 cc. The finding is expressged
a8 g depth in millimetres of clear fluid at the end of one and
of two hours, the tube standing vertically throughout. The
method adopted by Zeckwer and Goodall resembles that of
Linzemeir. A 15 cc. centrifuge tube graduated in tenths

of & cc. is used amd 3% sodium citrate is the chosen snti—
eoagulant. Blood is ;un direetly from & vein into the tube
in which are 2 ces. of the citrate solution and mixing is by
inversion. The tube is left upright and the reading taken
after one hour. Here, however, it is expressed as the
volume of cells which have sedimented in that time and for
normal blood é reading of 7.1l cecs. in one hour is to be
expected. MorriééS)has slightly adapted the Westergren
technique. Using 3.8% sodium citrate a mixture of the
usual proportions is méde and proper mixing done in an
ordinary Wasserman'tube. Thereafter a 1 ca. pip?btte is
£i1led from the mixture and placed vertically. As the
pippette is marked off in 100 divisions the result is

easily/
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easlly expressed a8 a percentage. Normslly men givé a
reading of 1-5% and women 5-10% by this method. Other
modifications éf the Weatergreh technique include Traii%gf

(17) (18)

Heaf's and Cummin's.

,—It is therefére seen that several methods are available,
end the result may be expressed in different ways. A
reading mey be expressed as a volume of cells or as a volume
of clear supernatant fluid in a given time or either one or
the other may be expressed as a percentage of the whole.
Alternatively to these methods as 8 group the sedimentation
-element may be stabilised and the time faotor used as the
variable. This tekes place in Linzemeir's method and its
modifications where the #eading is the time in minutes taken
by the upper level of cells to reach a fixed mark or series
of marks. In America and the Scandinavian States the
method of preference seems to be Westergren's or Morriss's
adaptation, while on the continent and chiefly in Gennan& 8
considerable body use Linzemeir's technique. In this
country there is considerable variety in the methods used
but most of the published work seems to have been done on
the lines of Westergren's work.

From the tables gifen later it will be seen that a

large number of the patients consisted of children, in whom

it can be a matter of considerable diffieulty to perform
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venous acupuncturs. This factor made it desirable that
a8 small a quant ity of blood as possible should be necessary

and mitigated against the sdoption of Zeckwer's and Goodall's

method, whers 8 ces. of blood are required. Linzemeir's
technique being the simplest, requiring only 1 ce. of blood,
was used throughout, and its sole disadvantage seemed to be
that a longer time hed to elapse before & final reading
could be arrived at. As in other methods such as Wester-
gren's and Morriss's & curve of the rate of fall could be
plotﬁed if desired, and the tubes being of wider bore than
in other methods, the possibility of successive readings
belng widely divergent through difference in the diameter

of the separate tubes on the rack, was minimised. Fitscéi%)
has pointed out in the Westergren methods that considerable
care must be taken that both in length of the 1 cc. column
end in bore, the tubes must be very accqrately calibrated.
It might be said against Linzemeir's method that wide varia-
tions exist in figures for normal blood and many writers
ieport cases taking from 400-900 minutes to reagh the lowest
mark. Among those using this method these readings are
looked on as normal andc ertainly such a conclusion seems in
keeping with the most acceptable explanations of the test.
It must be remembered that in Linzemeirt*s method, a8 opposed

t0 those in whiech the time factor is fixed, & rapid sedi-
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sedimentation rate results in a low reading expressed in

minutes (and vice versa).

TECHNIQUE.

The essentials of the apparatus have already been
deseribed. One fifth of & cc. of 5% sodium citrate is
drawn into s Record Syringe capable 6f holding rather over
1 cec., graduated in 1/10 cc., and a long fine hypodermiec
needle attached. This type of needle was preferred as
being longer and stronger than the ordinary hypodermic
needle, though not causing any greater discomfoxt due to
proportionaste increase in bore found in intravenous needles.
Phe skin over the cubital fossa having been cleansed with
spirit followed by methylated ether, a vein is entered and
the syringe filled with blood up to the 1 cc. mark. If at
all possible no ligature should be used to make the vein
more prominent, as it is known that the resultant rise in
CO0, tension of the blood causes more rapid sedimentation.
The syringe having been withdrawn, e further movement of the
plunger causes the indrawing of a bubble of air, and by
gently tilting and rotating the syringe this is used to
obtain a uniform mixture of blood and citrate. This
mixture is then filled into one of the tubes, the needle
being kept in position throughout . The length of needle
used makes it possible to fill the tube up to the upmost

mark/
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mark without frothing or accumulation of bubbles, which
prior to the adoption of this type of needle, constantly
ocourred. Their presence was found to interfere with
accurate reading when filling and to delay sedimentation
quite appreciably. The test tube used is one of a rack
of ten, and the patiemnt's name, the number of the tube,

and the time of fillingaare noted. In the modern modifi-
cations of the Westergren group of methods, the rack of
tubes is then placed in en incubator st 37°C., since it is
known that the higher the temperature the more rapid is the
rate of fall. Such a procedure is obviously impracticable
in Linzemeir's method, but the rack may be placed in a ward
annexe of knéwn‘steady temperature and means taken to keep
this as constant as possible.

he use of a rack of ten tubes makes it possible to

do ten tests at a session. This can be done accurately
and expeditiously by the use of two or three syringes known
to correspond closely in cubic capacity with the tubes and
with each other, and by having ten suitable needles ready
sterilised. It was found that no appreciable disadvantage
accrued to keeping syringes and needles in sterile normal
éaline prior to use, though the method of election would
probably be to use these dry. On no account should phenol,

Spirit or free ether be used in this connection unless it is

carefully/
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carefully removed by saline prior %o taking off the blood,
as these by causing haemolysis or coagulstion seriously
interfere with the rate of reaction. By general attention
to the method suggested, the slightest possibility of
mixture of incompatible bloods even in minute traces becomes
hypothetical. The tubes themselves should be carefully
cleaned after each series has been done and dried by passing
through alcohol and ether. They should then be kept dry

and free from dust until next used.

THE CLINICAL MATERTAL. (A) PULMONARY TUBERCULOSIS.

As previously stated the test was carried out on a
series of patients with pulmonary lesions and on & series
suffering from conditions variously classified as surgical
or non-pulmonary tuberculosis. These latter will be
separately dealt with later. In describing the pulmonary
group some explanation of the actual facts is necessary.
These patients all of them suffered from tuberoulosis of
the lungs, but apsrt from the common camplications of this
disease, a certain number suffered from so-called surgical
tuberculous complications. This factor of complications,
while offering little or no difficulty in the classification
in the sgdministrative sense of such a ward as is sugRested,

must very properly be taken particular notice of when an
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attempt is being made to correlate the results of a biochem—
ical test with the clinical findings. . In the appended
table, which shows the grouping of the material at the start
of the investigation, comsideration was given Yo the actusal
state of the surgical complication, and in classifying the
casés the actual existence of such a factor as an insctive
tuberculous knee or a quiescent consolidated tuberculous
spine was not deemed sufficient justification for the
insertion of such a case in column C. Such cases were
clessified in common with the others on the anatomical extent
of their pulmonary lesions as in the Turban-Gerhardt scheme;
and on the degree of constitutional disturbance irrespective
of the mere presence of a complication. This lstter factor
was expressed by the letters A, B and C and the whole scheme
followed thus spproximates to that formulated by the Society

(20)
of Superintendents of Tuberculosis Institutions.

Table 1 o
Turban—-Gerhardt Class1ficat g ,
Age ZTTA7 [A3 [Tobtel | Bl | B2 | B3 | Total Gz | G3] Totar| Lotd
-5 - -] =] - - - - - - = - = | =
-0 | 1| -| -] 1 1) - 1| 2 - =|.1 1 é
=15 | 1| 1| -| 2 1, 1| -{ 2 | =l 1| 1 2
=25 | - 1, 1 2 1| 5] 1 7 1 =1 2]12] 14 |23
=35 | 1} -| 1| 2 1| -1 3| 4 -] 1(12, 13 |19
-5 | =l -l 1] v | =l 13 4 | -|1|3 & |9
45 | -] - - - | =t -13 3 | =] 1/ 7 8 |1l
Totel | 3| 2| 3 8 41 7131 22 =1 6136 42 |72
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Thus in all 72 cases were investigated, by fgr the
majority being between the ages of 26 and 35 years. All of
ﬁhese had proven lung lesions, the accepted proof being either
rediological or bacteriologicai, and slightly over 53% of
these are to be found in Group C, slightly over 30% iﬁ Group B,
end a fraction over 117 in Group A. The aversage ;ase wes
therefore advanced and’olinically fairly ill. Over the
whole pumber 25 suffered from surgical complications. Of these
3 occurred in Column A, but none of those required treatment
for their complication, which was in esch case quite inactive,
,aﬁd in one was iepresentedvby healed scars of very cohéider—
sble sage. In column B, 8 pétients had surgical lesions,
three of them'being quite active and requiring either operative
or orthopaedic trestment, snd in column C, 14 further such
cages were present and only 3 sufficiently inactive as to
allow of cessation of active orthopsedic treatment. The 47
remaininé cases may therefore be looked on as cases of phthisis.
However, as previously stated, there seemed no great objection
to including with these, those caseéiéhough having surgical
complications, were éo ingcet ive as notvto require sctive
megsures. Aimost all so added were surgically entirely
convalescent, and surgical measures adopted were taken to
prevent recrudescence of activity or the assumption of

defomity. With these provisos 80% of the charted cases
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might, for the purposes of the examination, be looked on as
cases of pulmonary tuberculosis. It is a notewoxrthy fact
that of the surgically complicated cases with defiﬁite |
surgical aetivity 78% oceur among the sdvanced and seriously
i1l cases of column 6. Little interest attaches to the
commonér'complieations of phthisis, since almost all such
cases occur in Group C, e.g. in 8ll there were 8 cases of
laryngit is, only one of which occurred outwith column C. XNo
cases of ischiorectal abscess or sinus occur in either columns

A or R.
(4) TESTS DONE: AVERAGE READING.

The total number of readings done was 237 on pulmonary
patients. These were done as closely as possible st intervsls
of 6 weeks. No importance attaches to the aversge number of
readings done per patient since for many reasons some cases
could not be pursued over & sufficiently long period. Of the
total of 72 cases, 24 had not more than two readings, some
havihg died or been transferred to other institutions and some
having left for privete ressons. Thirty-four cases were
followed over at least 4 readings representing a period of at
least 6 months.

For all the cases on Table 1 the average time taken to
sediment to the 18 mm. mark was 173 minutes. While the

disparity in methods makes it difficult to compare this result
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mgthematically wiﬁh results obtained by other workers using
other methods, it is o be remarked thet this resding bears
the same ratié to Linéemeir's average normel taken gt 275
minutes as Zeckwer'!s and Goédall's average tuberculosis
reading does to théir average normal, viz. .6. Similarly
if the method of Trail and Stone be transposed into temms of
fallen corpuseles and a similsr ratio worked out a result of
T is got.

The average readings for the three groups A, B and G,
show & rise from G to A. For C the averege works out at 72
minutes, B giving & reading of just over 300 minutes, and A
congiderably over the same figure. These last two figures
are ﬁndoubtedly high, but when it is remembered that, as
previously mentioned, readings over 300 minutes are well known,
and that such are Aost likely to be found in the cases showing
the nearest approach to normsl the appsrent discrepancy is
éxplained. In addition the genersl naeture of the materisl
resulted in the average for Column A being arrived at from a
study of comparat ively few casews. No ettempf will therefore
be made to draw conclusions from these figures. In column C
the reading ranged from 190 minutes, which is distinetiy above
the average‘reading for all cases, down to about 30 minutes,
and the readings for C ii cases were only very slightly higher

than those for the Ciii gioup. The poorest reasding was

however/
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however higher than thet in Column Ciii. In the A and B
groups 1ittle'difference could be found between betWeen 1, 2
and 3 sub groups, all the readings fslling into a comparatively

short space.

RELATIONSHIP TO ANATOMICAL EXTENT OF DISEASE.

While the srgument formulated above regarding the psaucity
of the cases in group A must be considered, this agpect of the
investigat ion seems to suggest that there is very little
relaetionship between the sedimentation rate and the anatomical
extent of the lesion. This in the main is in agreement with the

(21) (22) (23)
conclusions of Doria and Msathe. Zogckler states definitely
that the test is useless as a means of classifying according
to the PTurban-Gerhardt scheme. Other writers on this subject
have referred to the relstionship between the sedimentation
rate and the degree of lung involvement, but very few have
separsted this latter factor from the actual nature and presgent
state of the lesion. Luzzato-Feg§i4)holds that sueh a
relationship does exist, but "is genersally related to the
anstomicel form, extent and activity of the tuberculous
process". Some workers have shown a difference in average
sedimentation rate between cases chiefly of an exudative type

and those chiefly of a productive nature. Among the cases of

this investigation 12 might be looked on as almost purely

exudative/
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exudative and these cases definitely did have very low readings
some of them being among the lowest recorded. - In the other
60 cases the two processes went on side by side, and radiologi-
cally both were represemted snd recognised. Unfortunately
however an assessment of each from an X-ray plate is impossible
and sedimentation rate readings from this group touch both the
lowest and highest levels attained. Tegtmeiéis)used the
sedimentation rate as a means of classifying suoh csases with
the help of radiograms and associasted a rapid fall of cor-
puscles with the exudative types, and the slowef with plates
showing a preponderance of cirrhosis. Mat£§2)aleo arrives at
similar conclusions. The few figures available from the
present work agree with the findings in the main. While
however cases of an almost exudstive nature show a rapid |
sedimentation rate, and cases shbwing marked eirrhosis tended
to approach normal in their sedimentstion rste, there remsined
a large class in which the writer got no more information from
the sedimentation rate than from the clinical festures of the

- cases in attempting to assess the preponderance of one process
or the other. As will be shown 1ater‘however the progress of
the case, and accordingly the presumable degree of the

reparative process is related to the sedimentation rate where

& series of readings are taken.
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AS A TEST OF ACTIVITY: (A) GENERAL.

In modern sanstorium practice it matters little whether
or not the sedimentation rate of the blood does or does not-
bear & relationship to the anatomical degree of lung involve-
ment. Such cen usually be fairly accurately assessed by
ordinary methods of physical examination coupled with radio-
grams. Nor does it seem reasonable to give too much sttention
to the nature of the lung processes, apart from the effects
thereof on the patient. With few exceptions and excluding
complicaﬁions the state of the patient fairly accurastely
reflects the swing between exudation, and accordingly spread,
and fibrosis, or the defensive reaction of the tissues to a
previously laid down exudsative lesion. When the exudative
type of lesion geins actually, dr propoxrtionstely through lack
of or insufficient reaction to its presence, the pastient has
very definitely active disease and such activity is manifest to
the clinician by signs and symptoms, such as fever, tachycardia,
increase of number of bscilli in the sputum, loss of weight,
etc. A very cursory study of the average sedimentation rstes
for A, B and C cases shows that the rste is much lower in those
cases which are more ill, and known to be more active. A
comparison of the sedimentation rate, therefore, with the
various dats from which we deduce sactivity, follows quite

(14)
logically. Acecording to Westergren a case with an active
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lesion never gives normal valued sedimentation rate snd he
suggeste conversely that with a normal reading an active
phthisis can be excluded. Since these statements were made
a considerable mass of litersture has been added dealing with
the same question, and this will be referred to lster. The
The question of assessment of activity is one on which
probably esch clinician has his own favourite standard though
admitting and using those commonly accepted. Pishbeﬁéé)
states "there is no‘acfive phthisis without fever, cough,
»tachygardia, langor, nightsweats, haemoptysis, eta. Some
or all of these symptoms are found soon after the patient
becomes actively phthisical". There is definite agreement
on most of these points. Sir James Kingston Fowlé§7)states
that "by observation of the temperature in a case of pulmonary
tuberculosis, it is possible to determine the nature of the
changes in progress in the lung". Similar definite state-
ments exist'as regards the pulse. For an investigation of
this sort, however, it seems that the question of activity is
indiésolubly mixed up with the question of progress; progress
after all being the steppage from one degree of setivity to
another. Therefore while sedimentation rate readings have
been in great part correlated with signs and symptoms present
at or about the time each test was done, no hard and fast

line hss been drawn between these taken individually and the
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same expressed in series. Thus no relationship can be
fairly drawn between one sedimentation reading amd the
weight of a patient at that time. But teken over a
period there is a relationship between progress of the

lung lesion and progress in the patient's general condition
a8 expressed by a curve of his weight. ‘ A siﬁilar compari-
son has been drawn between the sedimentation rate curve

and the more vexed question of presence or absence of
bacilli in the sputum. Delmeégs)has divided what he

terms criteria of progress into those aceurstely measurable
énd condit ions of which only a general idea can be formed.
His first class included pulse, temperature, sputum and
weight. These can be compared with sedimentation rate
values either individually or as curves. Phose not
accurately measurable constitute progress either one way

or another tesken in conjunction with the first group, and
as such can be correlsted with a curve made up of sedimen-
tation rate readings plotted successively.

(B) IN RELATIONSHIP TO FEVER.

Table 2.

Mean Sedimentation Rate

peak (in minutes to fall to the 1 ._mark

fever 300 200-300  100-200 50--1000 =50 Total
No fever 44 16 9 10 1 80

- 99°pF. 7 17 24 18 1l 67

999-100° 3 1 13 30 12 59

1000-1010 = - 2 6 10 18

+101°F. - = 4 39 13

Total. 54 34 48 68 33 237
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An sttempt has been made to correlate the sedimentation
rate and temperature in Table 2 above, taking each sedi-
mentetion rate reading as an individual case. Such an
attempt must needs be conmparatively crude, and in the tabie
given the temperatures are obviously only approximate.

Each temperature reading represents the main pesk temperature
whether the rise be in the evening or in the mo¥ning sas
happened in several cases, over & period of about seven
days round about the day on which the test was done., Any
complication arising likely to cause a definite rise of
temperature has been taken account of, but only in a very
few casew has the succeeding rise of temperature been
excluded. , Thus in one man & rise due to a proven non-—
tuberculous appendicitis which developed s few days after
8 certain sedimentation rate reading has been ignored.
Similarly the effects of vaccination, which, though theor-
etically conpulsory in every patient in the investigation
was practised only during a period when it seemed urgently
desirable, were ignored, and the temperature assessed on

a period immedistely preceding the resultant rise. Thus
of the 237 observatiouns, 34% had no associated temperature
disturbance, 28% showed s mean peak temperasture between
normal and 99°F; 25% between that and 100°F, 8% showed
fever of over 100° and less then 101°F and 5% fever over

10108/
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101°F. An investigation on the same lines shows that of
the total of 237 sedimentation reactions 23% took over

300 minutes, 14% between that and 200 minutes, 20% between
200 and 100 minutes and 29% between 50 and 100 minutes.
The remsining 14% took less than 50 minutes to reach the
18 mm. mark. These figures graphically represented are

shown in chért 1.
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These graphs are however not intended to be taken as
sources from which final conclusions might be drawn, but
represent the ratios of varying degrees of fever and of types
of reaction. There is, however, a certain parallelism in the
distribution of the cases, but with this important difference
in the distribution of the cases, that in the tempersture curve
the freéuenoy talls off towards the "ill" end, while the
sedimentation rste curve is one of negsative skewness. The
impression thus formed might therefore be that over all the
sedimentation rate peints the gloomier picture.

Phe whole question can however be more fully studied by
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‘separating the two curves and studying each fector ss related
to the other. The actual influence of tempersture as such

on sedimentation has given rise to diverse published opinions
but Willisg)quoting Morriss states that "elevation of the
patient's temperature does not affect the rate of sedimen-—

tation".

Table 3.
% Sedimentation Rate % Sedimerntation Rate
Cages 237 - Normal. - Pathological.
No Fever (80§ 5% 25%
Subfebrile (67 34% . 66%
Fever+ (90) 4% 96%

For the purposes of Table 3 above only gross changes in
sedimentation rate are deslt with. The limit set for normsl
caseg wgs 200 minutes which is admittedly low, and which,
were sedimentation an sccepted and reputable test of sctivity,
would include some cases not guite insctive. Such cases
will, however, be gone into leter.

Table 3 shows that of 80 readings unassociated with
fever, 75/ gave a"normsl" sedimentation rate, and 25% a rate
which wasﬂdefinitely and considerably accelersted. “The low
rete in the 25% may be taken either as evidence ageinst the
reaection or st;ongly the reverse. A similar position is

(30)

shown and discussed by FPrimodt-Moller and Bemjamin who
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explain it by saying, "as Westergren points out, that the
sedimermbation test ususlly keeps moderately high for some
time after the fever has subsided, up to one month or more".
A reference back to Table 2 shows that this 25% is however
constituted of 9 resdings below 200 and above iOO, 10
between 50 and 100, and one as low as less than 50 minutes.
These latter two groups seem particulerly daifficult to
explain even on the basis suggested by Westergren.

The second group of 67 cases were graded a&s subfebrile,
and is composed of cases in which the tenperature was above
normal yet below 99°F. Of these cases 66% gave a grossly
pathological result, but the remaining 34%~came under the
modified normel classification. This rafher large figure
suggestes that in what is really the very type of case in
which such & reasction might help, no sueh help qan be
guaranteed, snd thet in one casse in three the test not only
fails to help the cliniecisen, but may actuslly mislead him.
Similar cases are reported by Frimodt-Moller and Benjamiz?)
If, however, the normsl reading suggested by Linzemelr is
rigidly enforced there can be deducted § sedimentation rate
readings associsted with slight temperasture disturbance and
which fell between 200 and 250 minutes. This reduces the
34% to 22%, = still considerable possible error.

When, however, the definitely febrile group of cases is
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dealt with 96% of them are found to have low réadings, the
remaining 4% éoming into the normel group. This 4% can
in no way bé reduced and must stand as a definite group

of casés in which absolutely no relationship can be found
between tempersture and the sedimentation rste. This
disagrees widely with the findings of Schmiéél)working on
183 cases and using the same technigue. In his paper he

admits to several normal readings, but states that in no

case were they associated with fever.

Table 4.

_Cases Showing j No_Fever % Subfebrile % Fever
e B e 217 57
Tamleed 0 W wm oW

Dealing secondly with sedimentation values as compared
to temperature a comparative. table is shown. Thus,
adopting the same standard as normal or closely approaching
normsl, 89 oéses may be so classified. Of these 68% were
unssgocisted with any fever, 27% showed & definite though
slight temperature disturbance, 5% showed gross fever. As
in Teble 3 a correspondence is shéwn in the majority, and a
definite though small fraction is presemt which is inexplicable,

if the two gauges of activity be equally assessed. Thirty-

two/



~31-

Thirty-two per cemt of the normal readings were associsted
kwith fever and a8 in the last group constitute the anomaly.
Krimphoé%Z)disoussing 12 similar cases seems to lean to the
sedimenbation rate as being more accurste and suggests that
& persistent subfebrile temperature need not indieate
activity. By close investigation this group may be reduced.
Reference to Table 2 shows that 34 readings or 14% of the
totel number done on pulmonsry cases are loosely érouped as
falling between 200 and 300 minutes. Of these 34 cases

19 can be more accurately placed as falling between 200 and
250 minutes or according to Linzemeir's standsrd, in a
group which is immedistely below normél. Ten of these
cases were unassociated with fever and 9 were accompanied

by a tempersture of less than 99°F. No cases in this
subgroup were associated with any higher temperature. Among
those cases having strictly normal sedimentation according
to Linzemeir's standard such a transference raises the
percentage of cases having both normal sedimemtation rate
and no fever to T4% but still leaves a definite and
incontravertible Zi% which have slight fever, the 5% having
definitewfever remaining as before. The cases traﬁsferred
constitute a group in which the sedimentation rate may be
looked on ss doubtful; though coming extremely close to the
normsl. 0f those doubtful cases between 200 and 250 minutes

taking/
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taking Linzemeirts figure of 250 minutes as the lowest
normal, 50% showed no associated fever, 45% showed slight
fever and 5% showed fever over 99°F. The last group
containing fhose cases with & frankly pathological sedi-
mentation rate remains as tabulated. In it 14% of cases
having s pathological sedimentation rate showed.no tempers~-
ture disturbance, 29% showed slight fever, asnd the remsin-
ing 57% showed definite rises of temperature sbove 990F.
In the first group of 14% commentery similar to that made
on Table 3 might be put forward. Possibly such oases
might be used as evidence of the greater accuracy of the
sedimentat ion rate as an index of actiYgtg and & striking
case to show this is reported by Tegtmei?.

Summing up, therefore, one cannot avolid coming to the
following coneclusions. So far as one is aware the patient's.
temperature ig a definite and trustworthy index of the
progressiveness or quiescence of his lesion, a statement
about which numerous writers could be quoted, and any test
for which it is elaimed thet it will demonstrate finer
shades of agctivity or bring to one's cognisance cases
previously deemed quiescent, must in the first instance be
rigidly tested against the known and accepted gauge. 1In
the comparison of temperasture with sedimentation rate one

would be justified in supporting the claims once made for
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the latter, if only the present investigation did not show
in both Tables 3 and 4 a considerable group of cases 1h
which the sedimeatation rate suggested frank quiescence,
the temperature alone and quite apsrt from pulse and
general consideration did not emphatically state the
opposite. That there is & correspondence in the main
cannot be denied and an obviously active case will in all
probability give & low reading, but if a small percentage
of known active cases is found to give normal sedimentation
rate readings, the case for the test as superior to the
temperature as an index of activity falls to the ground.
Such proof alone seems sufficient, but when one deals with
the large numbers of patients who suffer from such lesions
as give only slight and perhaps intermittent temperature
changes, further fault can be found. In such a group the
blood sedimentation rate may be only slightly accelerated,
and in numbers of cases almost normal, as has already been
remarked. It is in cases of this sort that help is most
needed and the present investigation based in this instance
on individusl resadings and the corresponding tempersture
levels, seems to prove, that while in some it may help, in
othérs the sedimentation rate is too optimistic, and in
the remainder it merely agrees. It is therefore valueless.

As has been previously stated two curves, one of temperature

and/
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anl one of sedimentetion rate readings, might show
correspondence or even help, and sueh curves will be
discussed later under the patiemt's progress generally.

(C) RELATIONSHIP TQ PULSE RATE.

In the next table (Table 5) some attempt has been

made to compare the sedimentation rate with the pulse rate
on the same lines as were used for the temperature readings.
There seems to be & considerable body of clinicians who
place grest relisnce on the pulse rate &s an index of
quiescence or activity, and some who prefer a chart of the
pulse to one of the temperature. There seem to be
definite grounds for their belief in many cases. Patients
are commonly met with who, while in bed or after a period
in bed, show no temperature disturbance, but who suffer
over & long period from a degree of tacﬁéardia, persistent
or intermittent, and a similar condition of affairs may
persist after exercises have been comuenced. It is
difficult to say exactly when any one pulse is too fast,
unless the patient's average normal pulse rate is known.
Gugﬁi%axes "one shéuld consider an average pulse of over

85 in men and over 90 in women to be abnormel"™, and for
some time past the writer has made use of this oriterion.

In children however reliance must be placed on the tempera-
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temperature alone. The writer makes no attempt to
disparsge the tempersture chart in view both of his own
experiences, and those of hig teachers, but he feels that
in many cases just on the border line of setivity, the
pulse rate curve will prove of considerable help.
Fishhe£24)dealing with prognosis states "excepting in
heart disease and hyperthyreoidism, no disease can be
valuated prognostically with the same degree of accuracy
by the pulse rate as chronic phthisis...... Tachycardia
ig an indication of the acuteness of the process or of low
resistance or both". Kingwton FowléZS)remarks too, that
pulse curve and temperature curve may not closely follow
each other, but that K "frequency of the pulse is influenced
more by the strength of the patient than by the degree of
fever". Very similar views were expressed by Drs. Crocket
and Munro in the discussion following a psper read by Dr. A.
Morrison McIntoégé) at the November, 1929, meeting of the
Tubercﬁlosis Society of Scotland. Smié27)used the pulse
rate as a control during the treatment of twenty cases of
phthisis by heliotherapy, and he is of the opinion thet
compared with the temperature as an ind?gsgf activity the
pulse compares very favourably. Delmege after discussing

the lisbility of the pulse to be upset more easily than the

temperature, says "I have found it quite as helpful as the
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temperature curve, less liable to error, and of the greatest
help when considered in conjunction with other evidence...."

He sets the limit of normality at 80 for men and 90 for

women.
Table 5. © (which excludes all patients under 18 years old)
Average |_Sedimentation Rate (in minutes to 18um mark) .
pulse 300 200-300 100-200 50-100 =50 Total
+110 - - 1 8 14 23
100--109 1 3 9 26 12 51
90-99 g g 15 14 5 46
80-89 1 13 1 2 42
70-79 9 1 2 - - 12
70 - - - - - -
Total 33 19 40 49 33 174

The sbove table comprises 174 readings of the test with

their corresponding average pulse rate for the period about

" which esch reading was done. It shows a drop of 63 readings

from Table 2; these readings having been done on the 17
patients under 18 years old which are excluded.

| Agein at first sight it is obvious that a certain degree
of correspondence exists, since high pulse rates imcrease as
sedimentation becomes faster; and the bulk of the more normsl
rates are grouped with normal or just subnormal sedimentation
resdings. Of those with a pulse rate below 80 per minute

75% showed clear normal reedings, 8% showed an associsted
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reading which is still good though not so definitely nomasl
end 17% showed a sedimentation rate which was pathological
sedimeﬁtaﬁion. Associsted with pulse rates above 100 per
minute, only LZ gave normal readings, 4% readings close on
normal and 95%Ngave definitely pathological readings; on

the whole & féirly convincing correspondence. Again,

however, it is to be reiterated that there is little difficulty
in saying that these latter cases are active; blood sedimen—
tation merely confirms and does not help. Among those .
patients with a pulse rate between 80 and 100, as in those with
slight temperature disturbance, one expects help from the test,
and does not get it. For among them, only 57% had fairly low
readings and 17% readings on the border line. » The remaining
26% head definitély normal rates of fall.

— Accordingly without going et lenmgth into arguments
promulgated when discussing the possible association between
fever, as & sign of sctivity, and the blood sedimenmtation rate,
it is seen that the position arising from pulse gnd sedimen-
tation rate comparison is strictly comparable. A group
exists in which it is conceiveble that the sedimentéxionﬂrate
warns that other signs do not truly show the stste of affairs
but it is only in s small percentsge.  Another group is
found in which both are sufficiently definite as to leave no

shadow of doubt, though even there a small number of readings
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dissgree. But in the masin groups, in the patients commonly
met with, the position is not &t all so clear out. Omitting
all reference to the 17% border line readings, the 26% with
normal rates snd a degrée of tachycardia is insufficient to
Justify the suppdanting of the pulse rate, a known accurate
guide, by a test sbout which conflicting opinions are yet
expressed.
Having discussed both temperature and pulse in their

relationship to the blood sedimentation, one hag disposed

of both the accurate guides to activity and the investigation
seems to show that the sedimentation rate can in no way
displace the ward chert. It is conceivable that much usé
might be msde of an isolated test, where neither temperature
nor pulse records over a short or long period were availeble,
"sinece in the majority of cases it corresponds. One concludes
therefore, that since discrepancies are present it cannot be
relied on as & test of sctivity, a stgtement emphatically
disagreeing with the findings of Cléég? and certainly it
cannot compare with temperature or pulse records. These (
conc lusions are the antithesis of those published by Motzelgg?
Paken in conjunction with ward records, some help may be
derived, but in the evemt of dissgreement and in the absence

of some extraneous cause for disturbance, reliance were better

placed on the common signals of asctivity.
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(A) RELATIONSHIP T0 WEIGHT.

Other signs and symptoms of activity do not lend them-
Selves so readily to tabular comparison. Increase of
weight may or may not denote cessation of activity or even
mey not represent progress, The presence of tubercle
bacilli in the sputum is too debatable g sign of activity
to compare mathematically with sedimentation rate readings.
But, on the average, gain in weight followed through regular
weighings is a good sign, a8 is the diminution or absence of
bacilli from the sputum; both represent a degree of progress
and as progress they will now be studied in relstionship to

the sedimentation rate.

Table 6.
Weight Sedimentetion Rate . Potal
Improving. Becoming ZFaster. Steady or SLightly

' Varisble
Rising 16 or 69.5% 3 or 13.1% 4 or 17.4% 23
Palling — 16 oxr 76 % 5 or 24 % 21
Steady or :
Slightly 7 or 4L.2% 7T or 41.2% 3 or 17.6% 17
Variable. _ - .

Table 6 above shows roughly the relationship between

slterations in weight and in sedimentation rate. Of cases with
improving weight about 31% show no improvement in sedimentation

rate, end this figure includes 3 ceses in Whom the reaction
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suggested loss of ground in spite of gain in weight. 1In

the second line of the table the noteworthy festure is that

| no case was found who had falling weight and an improved
reaction. The majority of cases losing ground show rapid
sedimentation, and the rem&inder remaining varisable. The
remaining 17 cases whose weight altered little or nothing are
fairly equally divided between cases with improved and poorer
rates. The table is made up of serial readings snd weighings
of 61 cases on whom the test was done at least'twice. The
outatanding fact is th&n’; no patient losing weight showed
slowing up of the sedimentation rate. Frimodt-Moller and
Benjam§30)point out a precisely similar state of affairs and
slso show figures comparable to the first line of Table 6.
Further investigation of Table 6 gives little more information.
It might be mentioned, however, that of those cases in whom
the weight increased, none ever reached & weight proportionate
16 their heiglt and generel conformation, in whom the sedimen-—
tation rate fell or remained steady; whereass & large number of
those whose physique improved synchronously with their sedi-
mentation rate, reached and msintained, so far as can be known,
& weight which for them was normal. Similar comment can be
§ffered on the other sub~seections., Further, those whose

sedimentetion rate was fast at the outset and slowed up only

graduelly - for exsmple taking 100 minutes or lesg — were
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found to supply the largest number of cases in whom weight
increase was slow, and who finished much below weight; and
conversely those whose sedimentation rate &t the first time
of testing was increased, but not markedly so, were fouﬁd

to meke good any weight loss and to meintain it fairly
congistently. Those patients whose blood cells fell in

50 minutes or less rarely gained in weight to any great
extent though ususlly the sedimentation rste improved consid-
erably, albeit in no case reaching normsl. One case was
found, however, who during a residence of 12 weeks (approx)
gained 19 1lbs. and whose initisl reading was 30 minutes and
2% months later 146 minutes. PFurther reference will be made
to those facts when progress as & separate entity is dealt

with.

(E) IN RELATTONSHIP TO SPUTUM EXAMINATION.

Generally speaking the mere presence or absence of tubercle
bacilli in the sputum gives no definite informstion as to the
state of a known and sccepted tuberculous lesion. Many patients
are met with who throughout their residence in & sanstorium
fail to give a positive sputum and a certein number of these
can definitely be labelled active by other criteria. Similarly
chronic lesions in pstients able to work may demonstrate
persistence of a T.B.+ sputum without any obvious recrudescencse.

But while the presence or sbsence of bacilli cannot solely be
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uged to assess activity the gradusl diminution and final
cessation, or the gradual increase of bascilli in the sputum
has & definite significance. Fishbe£20)says "there are
cases which show but few bacilli in each specimen yet they
run an acute and progressive course, while others with
numerous bacilli pursue a slow chronic course terminsting
in recovery....... On the other hand, the complete absenge
of bacilli from the sputum for several weeks coupled with
improvement in the general condit ion of the patient is
undoubtedly a fﬁvdurable sign." Dealing with another
aspect of the question, the same writer, quoting Bardswell,
says "there is no doubt that the chances of improvement and
survival are larger in sputum negative cases....." In a
Similar strain Fowler writes "If tubercle bacilli sppear
while the patient is under observation that fact alone.....
reduces his expectation of 1life foxr the time during which
they are present". Gé?l)quoting the standard of the
American National Association says however "absence aof
bacilli in the sputum after ome or several laboratory
exeminstions is not necessarily proof against the presence
of active tuberculosis". Patersé§2)writes in like vein on

his own and other experiences and concludes by saying "The

value of a positive tubercle bacilli examingtion is that it
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proves infection and that is 8ll that should be accepted
from this evidence". In contradistinction to the last
remark, finally Burreliﬁz) statement might be quoted in
which he says "tubercle bacilli in the sputum are definite

evidence of infection and may be taken as indicsating sactive

disease".
Table 7.

Sputum at  Average Reading % Normal % Subnormal
1st Test. (in minutes). Readings. - Readings.
T.B.+ 113 minutes 14% 86%
T.Be—- 251 minutes 50% SQ%

It so fell out in the investiéation that of the 72
pulmonary cases, 50% had no bacilli in their sputum or hsd
no sputum, and 50% had bacilli piesent when the first
reading was made. In the small gensralised table above no
account is taken of the number of bacilli present. It is
found that T.B.+ patients have very definitely a low reading
(113 minutes), but it is to be remarked that 14% of such
cases had normal readings. This disagrees witﬁ Westergren
Who hss not found a case with T.B.+ sputum and a normal
blood sedimentation but it shows a close resemblance to

(30)
figures published by Frimodt-ioller and Benjamin. As
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opposed to the low reading (113 minutes) of T.B.+ oases,
there is the normal averasge reading of T.B.negative cases
(251 minutes). Of these 50% showed normel readings and
50% abnormal. This again closely corresponds to Frimodt-
Moiler and Benjemin's figures though differing rather
widely from the figures published by Trail and Sto£i6?who
show & much smaller percentage of normal resdings smong
their T.B. negative cases. The matter looked at in a wider
clinical vein shows that 83% of the T.B.+ cases were
certainly asctive when the first reading was done and the
remaining 17% if not inective almost so. Similarly with
the T.Be— caées; roughly half were active and half were
more or less quiescent. It would certainly seem therefore
that rapid sedimemtation rates are more often than not
associated with avpoéitive sputum, but if the sputum be

negative, the sedimentation rate may be high or low, and

again give little help.
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Table 8.
Sedimentation Rate Sputum on first and last
Levels at lst.test _ readings
& Rise or Fall in 1 2] 1 2 2| I 2
minutes. + + | + =] = ]| - - Totals.
150-300
anl rising 1 2 - 6 9
- =150 _
and rising 9 5 - 4 18
Steady above ‘
150 - 1 - 7 8
Steady below
150 4 - - - 4
300-150
and fslling 2 2 2 2 8
150- - , .
and felling 6 2 2 5 )
Totals 22 12 4 24 62

Table 8 above shows what relationship there is between
the sputum examination et the beginning and end of the
investigation of each individual, end a rise or fall in the
rate of sedimentation. In column 1 it is to be remembered
that rise or fall refers to minutes or to time taken; thus

i‘lSO—-SOO and rising® means that the first reading lay

between 150 and 300 and thereafter the time taken rose, or

that sedimentation rate fell, or in short the change was a

good one. Phe table was compiled from the readings of the
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62 cases who were tested et least twice. While the numbers
are small, the outstanding feature of the table appears to
be that no cases were found in which the bacilli were

absent at the beginning and who, at the temmination of the
research, offered a positive sputum, in whom the sedimen—
tation rete changes for the better. Again it is to be
noted that most of those admitted positive and still

posit ive at the time of the last reading are to be found among
low readings; there being little difference whether the
sedimentation rate became slower or faster. Of those

whose first examinsgtion showed bacilli and whose last failed
to, little difference can be made out on any point, the
whole number being fairly evenly divided between readings
higher than average and those lower, and between slowing and
accelersted rates. Similarly & summary of those admitted
negat ive and st ill negative at the last examination is
inconclusive. Notice might be drawn to the faet that of 24
such cases 13 were associated with readings of 150 minutes
or over which either rose or remained roughly stationary.
Ageinst that there is the occurrehce of 5 cases below 150
minutes who come into the same category. Finally, and quite
apart from Table 8, it was found in & few cases whose sputsa
Were labelled ++ or +++, following the method edvocated by

Crockett, that for those with sputa marked +++ the highest
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reading was 37 minutes and for those marked ++ 103 minutes.
Summing up, it is difficult to stress the clsims of
either sputum examination or the blood sedimemtation rate
as a gauge of sctivity since there is no unanimity on either.
In the sversge case with & positive sputum the rate may be
normal in a few, but low in the majority; and apart from
the notice drawn to the third column of Table 8, the progress
of the case so far as sputum exemination is concerned, does
not necessarily bear any relationship to the upward or
downward trend of the blood sedimentat ion rate. Dealing
solely with cases having a negative sputum the issue is |
still more confused. While the average for such cases
was normal in the investigastion, it appears to have been
the average for a group of inective cases, a group of very
act ive cases, and a group about which it might be said
that they were perhaps transitional but yet definitely active.
These latter very sasctive though T.B.~ negat ive cases show
readings only slightly higher than the cases cited above as
T.Bo++ or T.Bet+++ and so little significance can be attached
to0 the incidence of the latter, striking though it be. It
would therefore seem that there is mo marked relationship

between the presence of baeilli in the sputum and the blood

sedimentat ion rate. The latter is under examination and it

seems/
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-seems unwise to dissociate the former from any case taken
~as a clinical whole, since even & very active case, with
an sgreeing sedimemtgtion rate may yét lack bacilli in the
sputum. | |

PTHE TEST IN DIAGNOSIS.

Most of the evidence of workers in the past of this
investigation has tended 1o show thet the blood sedimen-
tation rate affords little help in deciding whether or not
any individual leﬁion is or is not an sctive one. Even
Westergrents statement that in the presence of a normsl
reading a phthisical lesion could not be active in the
ordinsry sense of the word, seems now to be disproved.
Other disesses have been mertioned in this paper in which
it is now reslised that an accelerated rate is found. It
followg therefore that the importance of the test as a
diagnostic must be limited.

The administfative arrengements Whereby the material
used in this resesarch were admitted to the wards concerned,
were such that few pstients were admitted but who suffered
Accordingly any findings are based on

from tuberculosis.

very limited material. They are appended as individual

cases with readings, and criticism offered.

1/
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1. WelMicP. aged 50: admitted suffering from tubereulosis
of the humerus with sinus formstion. Temperature range
during first week of residence 98°F to 101.4°F. Pulse
rate average 100-110. Severe cough with purulent sputum,
said to be the result of long standing bronchitis. The
chest showed some emphysema, and sreas of fibrosis at each
base with numerous coarse rales. Radiogram reported
"peribronchial fibrosis with basal bronchiectasis snd some
interlobar pleural thickening". Sputum persistently |
negative, urine free of all abnormal constituents. Blood
sedimentation on asdmission 14 minutes to the 18 mm. mark.
This man's arm made no progress either way, and his chest
remained>as on admission. Within six weeks of admission he
developed intermittent and later persistenmt sickness. Later
st1l1ll epigastric psin. Gastric contents showed complete
ebsence of hydrochloric acid. A pyloric carcinoma Wwas
diagnosed and found to be inoperable. He lived about two
months longer and the diagnosis was confirmed post morten,
by which time he had a diffuse carcinomatous peritonitis.

The blood sedimemtation reading was one of the lowest
recorded. Teﬁperature and pulse with such a reading
suggested sctive if not acute phthisis but the stethoscope

and radiogram refuted this. Low reedings are recognised

in carcinoma, and on the continent in some clinics the test

is/
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ie routine when carcinoma in any form is suspected.
Besumont and Dodézg recognise the ocecurrence of rapid
Sedimemtation rate in carcinoms end Alterthum reporta just
such a case as is mentioned.

2. C.M. aged 9: this boy's history is s long one of
repeated periods of cough foliowimg pneuwnonis when very
young. Sputum was rarely obtained but when got was always
negsative. Temperature range on admission was up to 99°F.
and at the termination of sbout sixX months' residence ranged
from 97.4°F. to 98.4°F., Pulse at first 85-100 and at
terminstion of residence 80-96 per minute. Successive
readings in minutes were 360, 280, 308, 410. The physical
signs were indefinite and & radlogram showed basal small
tube bronchiectasis with fibrosis and interlobar pleural
thickening. The report finished "Can this be post
pneunoni c?" .

The diegnosis seems to have been post pneumonie

bronchiectasis. The boy remained in hospital a considerable

time, most of it spent in bed, and left comparstively well

though not looking robust.

3. R.Y. aged 13: admitted from another institution
with & typical right—sided pleural effusion. This evidently
hed been slow to be absorbed and during a long residence

here was equally slow. The boy was in no way upset by its

presence/
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presence. He was retained about three months after
complete absorption. His readings in succession were
239, 268, 253, 261, 274 minutes.

X~ray examinstion after absbrption reported "No
intrapulmonsry disease"™ which apart from diminished right
basal R.M. agreed with the clinical findings. The boy
wag dismissed exXtremely well. Was this an idiopathic
pleurisy? As will Dbe pointed out later the onset of an
scute pleurisy during the course of a phthisigal lesion
is attended by a definite lowering of the sedimentation rste.
The same statement applies to accumulstion of fluid during
progress of artificial pneumothorsax.

No conclusions can fairly be drawn from three cases,
two of which so happened to have associsted high readings.
Quite apart from the original purpose of the investigation,
it was noticed that during a certain influenza epidemic
only three patients among the cases in this ward contracted
/ the ailment. These three were probebly the most quiescent
of all, and all had associated high readings done at or

about the time of their complication.

PHE TEST DURING TREATMENT
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THE TEST DURING TREATMENT .

GENERAL.

Table 9. (Compiled from the figures of 62 pstiemts
who had st least 2 readings).
Terminsl Sedimentstion rate.
Condition. Improved. Stationary. Worse.
Arrested (6) 6 - -
Much Improved (9) 8 1 -
Improved (18) 10 2 3
Stetionary or 3 20
worse (29)
Total {62) 27 12 23

The table sbove shows the reletionship between the
condition of the patients &t the terminstion of the inves—
tigation and the change in their blood sedimentation rates.
Of the 27 cases showing an improved rate, 6 or 227 were
arrested, 8 or 30% much improved, 10 or 37% improved and 3
or 11% stationary or worse; in short 897 showed recognisable
clinical progress and 11% either showed no change or became
worse. Twelve cases showed & steady rate throughout; half
of these either became worse or failed to improve. One

t

seemed to improve greatly but he was a case having a high

initial figure (in minutes). Only 3 cases out of 23 whose
rate became progressively more rapid. showed improvement
and that of slight degree. The figures sbove, but for one

remark, fail to take any account of the initisl figure, but

elastic/
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elast ic as the table's scope is there seems s definite
correspondence betweén the reaction done over a period
and plotted as a curve and the change in the patient's
condition as menifested clinically. It will be shoﬁn
when prognosis is discussed that considerable importance
attaches to the initial and early speeds, and to the type
of curve resulting from successive readings but in the
main it would at present seem that a rising'curve is
commonly found if the pestient improves. It is noteworthy
that of 15 cases arrested or much improved, only one did
not show & beneficial change in his blood sedimentation

rate, and this case has previously been mentioned.

2. IN ARPIFICTAL PNEUMOTHORAX.

The nature of the material on which the test was done
was such that in only a very small number was treatment by
artificial pneumothorax possible. In 21l collapse was
successfully brought about in four cases, but one of these
is excluded, since in this instance collapse wag done for
severe persistent haemoptysis and did not alter the course
of the disease in the slightest degree. Of‘the other four
cases two sre not included in the table previously given.
They were cases outwith the writer's jurisdiction but on
whom he performed the test prior to induction and once

sgain some considerable time later.

Case/
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Cese 1. Wm.M. aged 23 years. Admitted with active
disease of the upper two lobes of the right lung. This
disease seems originally to have beén the result of hilus
disease and outward spread, since there was some fanshaped
fibrosis extending out from both roots and affecting also
the right base and an area about the left root. The areas
causing concern were limited to the upper two thirds of
the right lung. In view of the site of the lesion in the
left lung treatment was on general lines for about 6 months,
‘but while hig initisl temperature and pulse range was
reduced in that time, he retained a marked deily range, with
slight feverish attacks and occasional peaks to 100°F. His
sput um throughout remained positive. Artificial pneumo-
thorax was decided on and induced after two attempts. As
onﬁld be expected collapse was not complete, being limited
by one marked band. This eventually stretched and gave
way without mishsp. This men has been followed as an

outpatiert still receiving refills.
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It was not until very good collapse was obtained that
this man's sputum became negative; his temperature became
normal, and tachycardia ceased. The one disquieting festure
is that gain in weight has been disappointing and he is still
as an outpatient rsther under weight. His sedimentation
rate done as an outpatient remsins satisfactory. Cases 2
and 3. These, as has been said, are not mentioned elsewhere
in the investigation, and were the only female cases on whiech
the test was done. Both suffered from active but moderately
early phthisis, (a) one of the right upper lobe, andv(b) one
slightly more extensive though still limited to one side.

Case (a) was undoubtedly deteriorating rapidly when artificial
pneumothorax was induced. Her sedimentation rate, done by
requeét of a colleague, was 27 minutes. Collapse was success—
ful. Recently this girl has commenced to attend as an out-
patient for refills and her sedimentation rete is now about

200 minutes over two or three readings. She has no sputum and
is fit and well., (b) showed even a lower first reading, and
after induction the rate fell greatly. Her reading recently

(and sbout 15 months after the first) is reported to be about

300 minutes. She too ig fit and well but has some plural
effusion. No reading is available to correlate with this
complication.

It would sccordingly seem that the rezction on the limited

experience/
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experience of this research does allow the clinician some
concrete evidence of improvement. This is in accord with
numerous writers' opinions, and some of these go so far as to
say that in this branch of treatment the test is likely to
prove of greagtest value. This statement will be referred to
later.

3. IN EAFRCISE.

No scheme of graduated labour is used in the wasrd under
observation and usually on first getting up patients are
allowed to walk about the ward. Later longer walks in the
grounds are permitted, and eventually they are expected to
assist in ward work and do errands connected with the ward.

In a very few of all the cases considered an attempt was made
to correlate thé temperature and pulse in exercise with the
sedimentation rate. Generally speaking both seemed to be of
equal value in this respect. Thus a patient who had & reading
of 300 minutes was made welk two miles and temperature and
pulse observations taken every 30 minutes thereafter. The
tempersture rise was slight and raepidly absent, but the ela-
vation of the pulse remained for about 30 minutes longer. In
another whose sedimentation rete at commencement of treatment
was 112 minutes, and at the ssme time of the exercise test

had risen to 158 minutes, the temperature rose 1.5 F. ana
remsined above normal for 1 to 2 hours, his pulse level remain-

ing high for a considerably longer period..

Both/
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Both these instances could be repested, but these
furnish examples which suggest that an estimation of thé
sedimentation rate is of & similar value to exercise tests;
though it seems that too wany extraneous factors enter into

the more commonly used temperature reasction.

4. RELATIVE TO RATE OF PROGRESS.

As has been said glready in the majority of cases,
cliniceal improvement is associated with an improved sedi-
mentation figure, and the following instances roughly suggest
that a slowly improving sedimentation rate or one which
remains steady, and a rapidly improving case shows a
substantial fall in the speed of the reaction.
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The graph above is that of one of those c ited in the
last subsection and shows & poor starting figure and a slow and
slight rise after between 6 and 7 months trestment. He was unable

to remain longer. He was admitted with a daily temperature but

with/
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with a daily temperature range of 1.8°F and dismissed with a
normal evening temperature but with s subnormal figure in Yhe
morning. Sputum examination showed bacilli throughout
though only isolated organisms could be found at the finish;
the actuasl amount of sputum diminished slowly. Weight gained
was slight and tended to be ill maintained. This man while
having advanced disease would probaebly have attained & much
higher standard of fitness had he been able to remain & longer
period,
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Figure 2 gbove is the graph of a man admitted T.B.+ with
advanced phthisis tending to fibrosis, but quite definite active.
In sddition he suffered from tuberculosis of a knee with sinqs
formation, snd had scars of healed cervical glands. Amputation

of the leg was done between point 3 and point 4 and thereafter

he made rapid progress. On sdmission his tempersture ranged

from 979F to 100°F. and on dismissal was normal. Similarly

with his pulse.
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The curve above is that of & man who came under the
C 2 classification. He had at first a positive sputum
which very quickly became negative, though occasional posi-
tive results were obtained thereafter. Tempersture
disturbasnce was definite but not marked at point 1 and was
absent within 6 weeks of commencement of treatment. His
pulse was only slightly rapid st the start and finished st
& normsal figﬁre.

Accordingly, without multiplying the diagrams it seems
clear that the curve constituted by successive sedimentation
readings does refleect the progress of & case. This holds
equally well in the converse for cases which are deteriorating
from any case whatsoever. This follows closedy the finding
of Wylie (45) done on a large mixed group of cases of tuberculosis,
Generslly spesking the lower the figure at the commencement the
slower will be the progress and vice versa. Trail and Stone

(46) have applied these curves to an estimation of the

probable/
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probable period during which treatment'will be required,
and it seems reasonable}to expect that if progress be main-
tained at the rate & graph indicates, some idea of the
future time required can be got by prolbnging such a graph
till normal figures be reached.

5. THE TEST IN COMPLICATIONS.

In this section oniy those complications the direct
result of tubercle of the lung are dealt with. ‘No account
is taken of the previously mentioned non-pulmonary tuberculous
complications. |

b,
Haemotysis.~ Of the 72 patients tested in this research,

9 had af>least one haemoptysis. All, with one exception,

were G.3. cases and over all the readings were low. One man
with marked éavitation and a normasl sedimentetion rate in spite
of obvious toxaemia, died from & very large haemoptysis prior
to a second reading being done. In a second, death took
place for & similar reason, but for some time prior to his
death the rate had been steadily becoming accelerated. With
one exception, the others are uninteresting in that no change
could be mede out in the sedimentstion rate»which could be
definitely put down as due to haemorrhage. The exception is

interesting in that it shows the confirmatory value of an

estimation following haemoptysis, particularly if large.

The patient in gquestion suffered from advanced phthisis

and tuberculosiskof the spine, and had been treated for

several/
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several years. For 3-4 months before the event éi)his
sedimentation rate had been quite normal and pulse and
temperature had been well settled. Sputuwn was minimal
and negetive for tubercle becilli. Shortly before he

was about to get up and while yet wholly recumbent, he
took a moderately severe haemoptysis. Within a few days
he showed evidence of active spread in the lung from which
the haemorrhage is thought to have arisen, and & sediment-
etion rate estimation done abouf that time showed a
distinct fall. He went home sbout two months iater in a

critical condition with swinging temperature and positive

sputum.
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Figure 4 gives some idea of the change. It is doubtful
if any significance can be attached to the slight.grop from
point 2 to point 3; clinically there was nothing to account
for it. The merked drop between 3 and 4 and prolonged to
5 coincides with the period when he suffered from what

smouiwed/
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amounted to & tuberculous bronchopneumonia.

Possibly therefore after any haemoptysis larger than
mere staining, the sedimentation réte might give early
information as to any serious effeets of the bleedingf‘ In
the other cases mentioned, the readings were so consistently
low thet had any activity arisen as a result of haemorrhsge
it would possibly have been missed, but occurring in a case
normel up to that point, a drop in theuéurve such as is
shown seems to make clesr the exXaet nature of the lung process.
Possibly in this man's case his enforced recumbency was lergely
responsible for the sejuence of events.

Pleurigy.. The common finding was that ipso facto pleurisy
had no effedt on the rate of the reaction. In only one case
which developed a lerge effusion, could this be associated with
a depression in the curve. It is interesting that this man,
who suffered from a tuberculous ankle, inactive, but witu a
slight sinus, improved greatly after his effusion was absorbed
end the sinus of the snkle healed and remeined so.

This effusion shows an entirely different reaction from
"R,Y." the case given under disgnosis, where in spite of a large
effusion the sedimentation rate remained normals.

In the outdoor trestment of pneumothoraces, it was found
that onset of effusion was accompanied by a drop in thes time

taken. The matter is of greater interest than vulue on

account /
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account of routine X-ray-sereening of cases st the time of

refill.,

Fistula~in-sno, Laryneitis etc. No definite findings

can be offered here. These complications of themselves
had no apparent influence on the resction which varied with

the systemic disturbance in esch case.

THE SEDIVENTATION RATE IN PROGNOSIS.

Most writers on the sedimentation rete in tuberculosis
have been definite thst the test offers some idea of the
probable prognosis. This investigation is unfortunately
basged on caées, which were most of them advanced and ill,
and the influence of a few cases rather out of the average
is bound to be reflected in any findings offered. If it is
sccepted, as it was put forward by Frimodt-ioller and
Benjamin {30), that the only cdasses of cases, with a really
good progndsis, are clssses A1 and B 1, thaet A 2, B 2, A 3,
B 3, have‘doﬁbtfﬁl prognosis and that all others havg poor
pfognosis, some previous parts of this paper may be referred
to. In the group of cases used it was found thai classes.A

and B showed good average figures, both about normal, and |

that class C showed a poor figure. Little difference could

be found between the 1, 2, and 3, subgroups of these two |

classes, though observations were made at the time as to the

fallacy of reaching conclusionson so few cases. In the C 1,

2,/
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2, and 3 groups the averaging reading was much lower than that
for A or B, and showed a steady improvement from ¢ 5 to C 2.
There were no ¢ 1 cases. Various writers have shown a steady
gradient in sedimentation rste readings from groups labelled
“prognosis good", "prognosis doubtful" and "prognosis bad".

In this research valid findings could feirly be drawn only from
the "prognosis bad & doubtful groups", and the latter conteins
several cases with high readings who were clessified A 3.' The
writexr feels that the acpual figures deéend more on the state
of the lesion rather then on its extent, and that while an
initial reading may carry considereble weight, both progress
and immediate prognosis are related more to the alterstion in

the figure for any individusl patient.

Table 10.
|
Initisl figure| No. | Deaths. Losing Condition as Pit and
(in minutes) ground. | at last read-| working.
J.ing.
50 or below T 4 — 2 1
g 51-100 22 12 6 2 2
101-200 14 2 4 > 3
| 201-250 5 | — 2 - 3
250 & sabove 17 3 'f- 4 10
Total 65 21 12 13 ; 19

The figures above are relative to 65 of the 72 cases which

have/
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have been traced since the last test was done bn each of
them. Seven of The total cannot be followed up for
various reasons. Many of the total are still in the ward
about one year after the termination of this group of tests,
and the headings represent the condition of them and of the
others at the same time. It will be seen that within one
year 4 cases out of 7 with readings of 50 minutes or below
are already dead and 12 out of 22 with readings of between
51 and 100 minutes. 0f those registering between 101 and
200 minutes 2 are dead, and out of 22 readings above 200
minutes there have been 3 deaths. 0f the last three deaths
one died of a non-tuberculous complication, one was the case
cited under hsemoptysis and the other (also mentioned) died
directly from haemoptysis. Similerly looking at those fit,
or working or at school only one case below 50 minutes is
reeordedvout of seven and in his instence clinical and
sedimentation improvement vere rapid. By far the majority
are among those whose initisl reading was satisfadory. The
other columns need no comment.

It would thus seem that so far as concerns immediate
prognosis & low initial reading is of bad import and a
higher fiagure suggests at least temporarxy restoration to fair
heslth. The fact that 16 deaths out of 21 occurred among

the very low readings is particularly significant.

Westergren/
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Westergren working over a period of 2 to 4 years after
dismissal has come to.a similar conclusion. Just how
far ultimate prognosis might be foretold cannot be given since

only 12 months period is covered by table 10.

SUMMAEY AND APPLICATION. {PULMONALY TUBERGULOSIS)

Phe conclusion reached on the teéts done on the
pulmonary group may be summed up as follows

(1) It is not an accurate test of setivity. In definitely
active cases an estimation of the sedimentation raté will
confirm in the majority, and in the quiescent cases will
probably agree. In other cases between these it is quite
inaccursate. This over all agrees closely with Dunlopts (47)
findings on cases closely resembling those used in this group.

(2) It cannot displace either temperature or pulse curves
as a test of quiescence.

(3) There is probably some relationship between the reaction
and the inerease, dimunition or cessetion of bacilli from the
| sputum, but it is of little clinical value.

(4) It bears a close resemblance to weight curves, if they
‘too are expressed serially. | ‘

(5) Pollowing from (3) and (4) it seems therefore to give a
fairly accurate idea of a pstient's progress, and of responge

to treatment.
(6) No personal conclusion can be reached on diagnosis. An

extremely/



68~

extremely low reading in the asbsence of obvious causes
should raise the question of malignant disease, whether
it be yet ciinically evident or not.

(7) It seems to have a definite bearing on prognosis.
This applies to initial readings, and to alterations in
suceessive readings.

(8) Probably, therefore, apart from prognosis, the test
might prove of value as a rough and ready substitute for
the wardychart but only when such is not available. As
such it might be useful in déspensary practice of any sort.
The writer has got some help from it as applied to patients

coming for refillé of artificial pneumothorax,

(B) NON-PULMONARY TUBERCULOSIS.

In all the test was performed on 71 patients suffering
from non-pulmonary disease, either aslone or as the chief
lesion. As will be seen from the table following, by far
the majority of these suffered from tubercle of bones and
joints. The table excludes 6 cases of frank amyloid

degeneration. These too were bone and joint cases.

Table 1./
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Table 1.
Site of principal lesion.
Age Cpine and |Hip [Knee & |Other |Abdomen| Genito-|Glands | Total
Sacroilisec elbow |bones wrinary|& skin.
VToint
10 6 6 | 2 1 3 1 1 20
20 8 5 4 4 2 2 1 26
~50 7 1 3. - - 1 2 14
30+ | 2 - 2 - - ~ 1 5
Egtal 23 |12 | i1 5 5 4 5 65

At the same time the table shows the age grouping.

will be noticed that 46 of the total of 65 cases were less

than 20 years old.

caées was 215 and they were distributed as followsi-

It

The total nunber of tests done on these

Table 2.

“Site of lesion. Patients | Readings | Average | Highest| Lowest.
Sgine & Saeroiliac 23 89 295 wuns | 607 mns} 28 mns
Tt |

| #ip. 12 48 | 318 584 47
1 #E K26
Knee and elbow. 11 3387 246 580 52
Other joints & bones 5 18 259 349 92
Abdomen 5 3 124 279 40
Skin & Glands 5 7 321 503 216
110
s e 4 12 403 514
S 17 ST G N L S N
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The outstanding festures of thejwork done on the non-
pulmonary cases were the occurrence of & general average
very much higher than that for pulmonsry patients and the
‘occurrence of comsiderably higher figures sll round.

Among the low figures however there were many quite as low
as the lowest readings for phthisis. Probably no legiti-
mate conclusions can be drawn from the classification and
averages giVeﬁ above, but two points might be made. The
"first is that the averages for each lesion fall guite close
to one another, with one‘exception. The exception

constitutes the second point and is the low figure recorded

for abdominal tuberculosis. It is also noteworthy thet

both the highest and lowest feadings recorded (exclusive of

cases of amyioid‘disease) are to be found amongst those for

tubereulouis of the spine. The whole synopsis above is

suggesti#e, though not conclusive, of the lack of any
definite relstionship between the actusl extent of the
disease and the sedimentation rate; and if it so happened
that the lowest readings for each type of lesion had been
got from proven active 1esions, some case might be made

for the suggestion that the readings are low in proportion

to the intensity of the focus. This will be gone into

later.

. BONE AND JOINT TUBERGULOSIS /
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BONE AND JOINT TUBERCULOSIS.

(a) IN AMYLOID DISEASE.

Oneupoint afising from the work on those patients is
gone into immedistely as the results seemed to be quite
definite and distinet from all others. That poiﬁt is
baged on the 25 readiﬁgs done on 6 cases of amyloid
degeneration, and sre of sufficient importance té be desalt
with separately. As already mentioned, thesé Six cases
do not thereforefdbme under the table previously given.
The outstanding feature.of those cases was the very rapid
fall of the blood cells and tﬁe persistence of this repid
rate over geveral readings done at the usual intervals of
6 weeks. All 6 were cases of bone or joint tuberculosis
of long stending snd all of them showed merked chroniec
sinus formation. Over these 25 readings the average

reading was 23.5 minutes to reach the 18 millimetre mark.

The highest reading recorded wag 77 minutes and the lowest

17 minutes. In every test it vwas noticed that fall was

so repid that the line of demarcation between the corpuscles

and the clear fluid above was indistinet and readings were

tsken from the level from which the corpuscles were definitely

massed. In sddition many of the tubes showed distinect

heemolysis, the supernstant fluid being definitely stained by

free haemoglobin.  Neither of these features hsd not occurred

in/
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in other cases, but in amyloid disease they were.so constant
as to ﬁerit Separate mention and‘either one, and chiefly

the gradusl merging of elear fluid and.solid gorpuscles,
together with a very rapid rate,'seemvﬁo be associatéd wiﬁh
| amyloid degeneration.

| The findings recorded above were got from definite
cases; all of them»havihg definite albuminurias persistent
over & considersble period, some'palpable enlsrgement of

the liver and often also of the spleen, and most of them

ran hectic temée?atures. "Other cases not showing these
gsighs, but yet showing low figures, seem to offer 8 definite
application of the‘test. Recognising the hopelessness of
such & condition as the 6 definite cases showed, some benefit
might be derived from the test were it found that in the
absence of some other definite cause, low readings were

being recorded, prior to the onset of such features as

albuminuris, liver enlargement etc. In several cases such

as have been suggested, but of later date than this resesrch,
the writer has urged operative interfergnce with a view to

providing better drainage on the grounds of extremely rapid

sedimentation slone. Unfortunastely the cases so dealt with

have all been advanced end hsd . sinuses present for con-

sidersble periods prior %o admission and so.far the results

have not been encouraging and in most have failed to stall

off the onset of chronic slbuminuris. Nevertheless a

- persistently/
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bersistently low sedimentation rate 1n a case of long
standing surgleal tuberculosis seems as definite proof
of the onset of degenerste changes in the viscers as do
the most common sighs‘of such change, and seems to
offer the surgeon an earlier or further'proof that the

condition is rapidly becoming incurable.

(b) RELATIONSHIP TQ ACTIVITY.

‘In bone;and joint tuberculosis the means of assess-
ing activity are very different from those employed in
the treatment of pulmonary cases. Ags was said before,
the ward chart offers definite information as to the
degree of toxaemia, but usually in an'uncomplicated case
tempe rature and pulse are firmly settied many months or

even up to a year and s half before total gquiescence of

’the local lesion. In forms of the disease not affecting

bones and joints or lungs, such as renal phthisis, tuberculous

peritonitis, lupus and sdenitis, the usual methods may be

followed; but in pure surgical tuberculosis other means have

to be adopted. By some writers the body weight is looked

on as a cafe index of the degree of progress, but even among
those cases here dealt with reguler weighing was not made
use of except smong the ambulant patients; and even there

it secemed that increased body welght was more a measure of

the patient's general reaction to treatment than of the

activity/
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activity of the lesion.  Brusquely put it seemed unreason—
‘abie to carry partial immobilisstion to the extent of
getting patienxs mo#ed and weighed. Accordingly while due
attention was paid to the ward chart and the general'
nutrition of the pstient, the methods used in those caées.
were mainly physical snd radiological; physical methods
showing the recovery of passive painless movement and
diminution of spasm, and radiological methods confirming,
and, in most cases amplifying the physical findings.
Accordingly the pstients were deemed inasctive when the

radiograms concurred; to modify Rollierts statement "We let

ihe patients up when the X-rays say so". As previously

stated the test was applied to these patients to see if
possible‘even the inffequent examinations and movements
involved in radiogrephy could be further reduced.

It is obvious therefore that no tabular comparison can
be offéred other than a comparison of the sedimentation
rate readings énd the activitj or quiescence of the lesions.
It seems more fitting that alterations in individusl read-

ings o#er successive tests is more likely to be akin to

healing or progress snd as such will be separately dealt

with.
Table 3 . /
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Table 3. Major lesions - Spine, hip, knee & sacroilise

Joints.

State — ‘ ’Sedimentétiqn Rete (in minutes)

of  [300+ | 200-299 | 199-200 | =100 | Total ~ ]
Lesion.
Quiescent | . 42 20 1 3 66
ot | 5 8 33 34 97
Quiescent;

Total | 64 | - 28 34 - 37 163 I

In table 3 above, as in the pulmonery tables, each
reading is cbrrelated with recorded state of ﬁhe lesion
st or about the time of the test. ~Thus if esch entry
or reading be looked on &as & separste gntity, it is seen
thst of 66 quiescent lesions 62 or 947 give normal
readings or figures very closely approaching normeal.

The three discordant readings were gone into very closely
Two @ust remain unexplained; the third was a gquiescent

spine returned from an isolation hospital after having

had scarlet fever. The position of those cases deemed

not yet quiescent is not wo satisfactory. 0f the 97,

close on 70% showed readings more or less in keeping

with cliniedl eondition at the time. The remainder

disagree, and no great smelioration is got by the slight

lowering/
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lowering of the normal figure given in the table above;
.22 cases showed not only normal resdings but included
several which were higher than normel. Possibly the
term "not yet quiescent" is too severe and many of
these entries might perhaps concemn cases which in
reality were approaching total inactivity but ss the
whole future of a patient with surgical tuberculosis
depends on the proper realisation thst the locsal lesion
is not yet sufficiently quiet to permit of ambulsnt
treatment, it would seem safer to depend on clinical

meth&ds réther than on a single estimation of the blood

sedimentation rate. Over a number of serisl resadings

informstion can be gained as will be shown shortly;

but the value of a single resding in major cases is

much as in phthisis. Nevertheless from the figures

sbove it seems advisable that & case elinically inactive,

yet having a low sedimentation rate should be earefully
reviewed sgain, since such a small percentage of cases

which are truly quiescent show sbnormal figures.

Table 4/
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Table 4. Minor lesions - Elbow, wrist, %tarsus, dactylitis

etc.

‘ Sedimentation rate (in’minutes i
State ) !
_of 7300 | 200-295 [ 199-200 | —100  |rotal j
lesion . '

Quiescent 4 2 - - 6 |
Not /
Quiescenv 6 7 5 1 13
Total | 10 9 5 1 25
S— e . o s sl

The small table above is practically self explanstory.
Concerning aé it does patients who on the average show ;
prachieallyfﬁo constitutional symptoms, one would expect |
the readings to be fairly high. In those quiescent this
is strictly correct. Among the patients sctive at the time
of reading only slightly over 30% showed a real lowering
of the faliing time; the reﬁaindér while cliniecally
definitely aeﬁive still gave normal readings. It is
obvious therefore that for smaller lesions the test is

useless. Little importance need be attached to such a

finding since such cases are more easily assessed than

the previous group and the results of reaching a faulty

opinion on the lesion are not so serious.
Little therefore remains to be added to the

commertary on table 3. The investigation shows that

clinicasl methods, since they are certainly the safer, should

elinicsl methods, since they are certainly the safer, should

not/
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not be displaced by the sedimentation rate, since the
test does ﬁot appear to be an index of activity eicept
in a propértion of the larger and more serious lesions.
This does not agree'With the findings of Bannerman (48)
who affirms that the test is a good index of the
activity of & lesion. In smaller lesions no matter
how active the focus is, the test seldom. gives any

indication of the process.

(¢) RELATIONSHIP TO ABSCESS FORMABION.

Table 50
Abscess Sedimentation Rete (in minutes)
300 200-299 | 100-199_ | =100 Total
In Minor Lesim 2 6 - - 8
In Major “| 1 2 11 22 36
Total 3 8 11 _J 22 44

The behsviour of the reaction in cases showing abscess
“formation is quite illuminating. In 8 minor lesions
comolicated by abseess all the readings were high, while in
36 lesions of major sort, similarly complicated, only 3
showed readings approaching normal; all othexsare derinitely
sccelerated rates. Gomparison with the line "“not guiescent®
of table 3 shows the possibility of some connection. Thus
of 30 high or normal readings only 3 showed abscess formation,

and/
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and of 67 low readings 33 or rather less than half showed

- abscess formation. The fact that abseess formation is

in the large majority of cases proof of activity, and the
probability that all asctive disease is accompanied by
abscess formation‘in seme degree, as exXenplified by Jones?
(49) spindle shaped shadow in radiograms of the spine, and
as suggested by Pefkins (50) dealing with hip joint diseases,
raise two points. The first has been touched on already
when the rather wide scope of the term "not quiescent" was
discussed. Possibly these cases are not sctive in the
sense tnat progressive tissue disturbancé is going on, but
in spite of that they can by no means be labelled guiescent.
The second based on the comparison of the lower readings

- of taﬁles 3 and 5,raise<fhe point as to whether or not the
'half of the active cases not having abscesses did not
aqﬁaily have some collection of debris. When it is said
that only palpable or visible abscesses were taken on
account of the possibility becomes more striking. The
whole position while not mathematically clear cut is
sufficiently definite to sugéest the possibility of abscess
formetion in the presence of a low reading in an active
case.

If such were the case one would be justified in .

expecting an increase in the sedimentation rate to give

warning of the likelihood of the occurrence of abscess

formsti on/
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formation. In 6 major cases such s warning may be
considered as having been given; in esch a fall in the
sedimentation rate preceded by & period up to six weeks
after the discbvery of the abscess. In all the fall

was considersble, and in all the initial figure was
reasonably high. In two other cases, a large abscess
developed without any alteration in the blood sedimentation
rate done specially to correlate the possible relationshiﬁ
between the two. In no case of disease of a major
character was & rising sedimentation rate followed by
abscess formation though such an occurrence took place in
two. minor lesions. Probably the rise in sedimentation
rete is closely relsted to the presence of a collection
of partially broken down albuminous umaterial.

Bannemmaen holds that & complication is fofeshadowed by
increase in the sedimentation rate. As far as concems
abscess in major lesions this invéstigafion confirms his
findings. In one case the treatment of a large abscess,
the contents of which were of cheese like consistency, by
fluiad injeetiohs designed to produce liquifaction by
leucocytosis was followed by a distinct acceleration in
the rate, the lower figure remaining till the abscess
dried up. | Conversely in one boy with a large abscess

which had been present a very considerable time and which

could/
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could not be emptied by needle, the reading steadily rose

to a satisfastory figure.

The abscess was cleaned out

by open methods to remove his last bar to smbulant treat-

‘ment, and at operation it was found to be partially

caleified and very dry throughout.

Throughout the whole series, 30 readings were

coincident with the presence of sinuses, the age ahd

(a) RELATIONSHIP TO SINUS FORMATION .

condition of which varied from case to case.

While the

number is small the findings are given in tabular form

on the same lines as for abscess formation.

cases dealt with under amyloid disease are excluded.

Again those

Table 6.
Sinus Sedimentation Rate (in minutes)
300 200-299 | 100-199 | =100 Total
In Major Lesion| 5 1 T - 6 19
In Minor Lesion 3 2 6 - 11
Total. 3 - 13 6 30
— — ——— - -
The outstanding features of the table are few. No

-minor lesion with sinuses gave a reading of less than 100

minutes, where as six cases of major disease were so re-

corded.

no/
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‘no definite information, in that as many major as minor
lesions showed this type of resding; and at first sight
8 very similar staté prevaills among the high end normel
;figures. It so happened that among the 6 normal
‘readings in line 1, are included four, taken from & men
whq had excision of the knee done 18 months before, but
who hsed still one smasll unhealed area in the scar. The
knee itself was firmly ankylosed. At the extreme
opposite end of the table, among the low minor r&adings,
three resdings must be specially mentioned. These
concern a eage of tuberculous ankle with numerous
sinuses, in whom the rate rose fg}rly stesdily over
rather more then 3 months. The foot was eventually
aemputated and the reading taken rather over one month
later was normel. Probably this boy was in the
preamyloid condition, where, as mentioned before, the
rate becomes progressively faster.

With these allowances it might be stated thet
widely speaking sinuses as such have little bearing on
the rate. The factor concerned is again the lesion-
causing the sinﬁses, the smaller lesion having little
influence on the blood conditions except after persis- ‘
tiné a very considerable period. 0f some importance

too is the nature of the sinuses: Eeadings, as would

be/
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be expected, are low where the sinus ié the result of
‘the recent break down of a large abscess, in which case
the rate is probably as much a sign of very active
}rogressive disease as anything. Conversely, the
reading is lixkely to be,high Where a sinus is the re-
sult of the retention of a’minute sequestrum as in the
case previously cited. Finglly there is the gradual
merging from simple sinus formation through a fange of
falling readings to a condition of amybid degeneration.

This has been dealt with slready.

(d) IN PARAPLEGIA.

No conélusionS'can be resched on any relationship
there may Be between the sedimentation rate and
paraplegia. Only three cases with cord interference
came into the investigation snd paraplegia of itself
seemed to have no effect on the rate. Two of the
cases Were‘paraplegics with inactive though not yet
consolidated spines and both had high readings through~
out. Both are now rather over.a year after the first
reéding alive and fully recovered. The third was a
paraplegia in an elderly man with a very active spine.
vEeadings in nis case were never over 100 minutes and
he has since died.

IN DIAGNOSIS.

No/
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No non-tuberculous cases were dealt with among the
bone and joint group and accordingly no findings under

this head can be offered.

IN- PROGRESS AND TREATMENT.

Table 7.
Sedimentation Lste.
Lesion Improved| (or Worse [(or Stationsr 4
Slg\’\'el') fester)| or variable.y Total
Improved 1 13 2 : 10 25 1See Tote
1.
Worse - 2 2 4 |See Note
2 .
Stationary 1 3. 2 6 |See Note
. , 1 1 3.
Total 14 7 14 35
Y P 22

Above is given a synopsis of the condition of the
'patients at the end of the investigation and mny change
there may have been in thé sedimentation rates. Only those
patients having two or more readings sre included gnd only
major lesions.

Note 1. Of 25 patients whose lesions were thoughbto have
improved during the period under observation, the
sedimentstion rate improved in 13. In 10 others the rate
showed 1little chenge, but all these had very good normsl

resdings at the commencement. Two cases showed improvement

of/
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of the lesion, but poorer sedimentetion rste. One of
these has now, aboﬁt one year later, s definite pulmonsry
lesion. The other can in no way be explesined,

Note 2. Hexe correspondenee ié absolute. Two patients
showed lesione becoming progressively worse and a |
coincident increase in the blood sedimentation rate.

Other two who likewise becanme worse showed & fairly speedy
rate, but both cowmenced at a very low figure. One of
them has now definite amyloid disease.

Note 3. One patient showed little change in the locsl
lesion but his sedimentation rate became less rapid,
though not greatly so. .One year lster he has still active
disease but is in good genersl nealth. Three showed no
improvement in the lesion, and the rate became more rapid.
One of these has since died of meningitis and one has
developed another major bone lesion with abscess formation.
Two cases showed maintenance of comparsble levels clini-
cally and serologically.

On the.whole.the correspondence between rise and fall
in the blood sedimentation'rate and improvement and
degeneration of the lesion ig close. Agein it seems as
in pulmonary tuberculosis improvement clinicslly merches
with & glowing of the rate, bt it must be noted thet if
the test is to be of value the original resding and

chenges in the rate from that are of more importance than

any/
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anj conclusion drawn from a single estimation. Among
minor lesions the test offers no informastion, except
perhaps in the developement of new lesions. Only four
c;ées of minor disease had two or more readings and are
not tabulsted. | |
Little need be said of treatment apart from progress.

Reference has alreasdy beeh mede to the increasing rate as
amyloid degenerstion becomes establisheﬁ and as the less
fluid collections of debris become sufficiently 1iqﬁid to
allow of aspiration. The change in the rate as asbscesses
become dry can only be in.part-put down to aspiration, and
part to trestment on general lines. Two outstending
- features might be added. In two cases of abscess with a
high rate, this rate improved when sinus formetion allowed
of adequate drainage, Thereafter the sedimentation rate

chenged sccording as to whether the sinuses cleared up, as
in one case, when the rate improved, or perSisted as they
did in the other. One practicel finding seems to have
been the increased rate following forcible manipuletion
of hips showing bad deformity. In almost all cases so
trested the sedimentation rate increased, in most only
temporarily. In some, however, it was accompanied by
clinical activity. Accordingly the method of dealing

with such cases‘has been altered, and the commnon practice

now/



—87-

.now is to perform subtréchanheric osteotomy. In certain
patients, heliotherapy was found to have an extremely
good effect,.and in many this change was definitely
réflected in an improved sedimentation rate. Following
e graph of a routine case treated by sasppliances and
espiration, is a graph of & case similarly treated but

with artificisl heliotheraspy added.
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1 2 3 4 5 6 7 8 months.

J.H. (graph 1) had very acute hip joint disease with
considerable deformity. He later, at a point between the
1st and 2nd months of trestment developed two abscesses,
one in Scarpas triangle, and one in the right iliac fossa.
These were aspirated till his 5th month of trestment when
he was put on a Pyrford Iframe. Thereafter he improved

rapidly, end his abscesses have not recurred.
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A.K. (graph 2) A very acute knee with several abscesses,
and genersl condition poor as a result of severe toxXaemia.
Pemperature very irregular till almost 4% months after
admission. Fresh abscesses developed between 2nd and 3rd
month of treatment and his original sbseesses had given
place to sinuses. Routine treastment was given till between
the 3rd and 4th month when small but increasing exposures to
ultra-violet light from a 25 amp. Tungsten—-Carbon src were
added. Phereafter he steadily improved and has now been

inactive for over six months, and up in & plaster case.

IN COMPLICATION.

Apart from the common complications arising in course
of treatment of bone and joint tuberculosis, suéh as sbscess
'formation and development of sinuses, paraplegia oxr
recrudescence of gotivity, the only outstanding features
were as follows.

(a) The development of or recrudescence of a pulmonary

lesion/
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lesion. In several patients known to have pulmonary
disease, it was found that over all the readings were lower
than the average and the rate fell more slowly during the
coukse of treatment. In one case the change was marked.
Thig boy's spine became inactive and consolidated and the
reading was satisfacetory. Ambulant trestment in a plaster
jacket then commeneed, seems to have 1lit up or brought to
light & hitherto unsuspected pulmonary focus and his read-
ing some time later dropped to a much lower figure, the
rate being increased roughly 50%. The value of the test
in this and comparable cases, was however, slight &s the
‘ward chart was, shortly after getting up, strongly suggestive
of such a development.

(b) In the development of new lesions: In only one
case of a major iesion did & fresh major lesion develop .
When this was recognised the sedimentétion‘rate was done,
ahd his already low figure was greatly reduced. The great
reduction may be explained by the iact'that both lesions
went on to abscess formation. In another case of whst
sppeared to be & minor lesion, the reading over 3 months
was inexplieably low. This boy is now a definité exXample
of multiple tuberculosis. In all other minor lesions
developing one or at most two fresh minor lesions the rate
remained unaltered.

In/
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In view of these cases it seems probable that a low
-reading must be very fully explored before being disregarded,
a8 it would seem to be significent of the onset of a large
erSh 1esion;or of numerous other foel not all necessarily

small.

IN PROGNOSIS.

The table following is built on the initisl readings
of the 50 bone and joint lesions and is strietly analogous

to Table 10 in the section on pulmonary tuberculosis.

Table 8.

Initial Condition

reading No, |Deaths |Losing | as at last Fit and
(in ming) ground | reading. progressing.
50 & below 3. 1 1 - 1
51 ~ 100 9 1 2 4 2
101 - 200 12 2 3 1 6
201 - 250 | 6 - 1 1 4

250 | 21 ~ -~ a) 15
Total 51 4 7V 12 28

Briefly reviewed the table is not so striking as the
corresponding details in the matter of pulmonary tuberculosis.
The number of desths is not so high, but as in the pulmonary
table No.10 it is noticeable that all of them are assoe-

iasted with very fast rates at the first reading.

Arguing/
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Arguing on similsr lines it must be remerked that no
patient with an initisl normsl resding has died or haé
been reported as iosing ground; on the contrary of

the 21 cases so tabulated 15 are known to be fit, and
the remaining 6 are still having sctive treatment.

This represents & higher proportion than offered by

any other line of the table. Fesults closely approach~
ing this are found in the 201-250 minute group, & group
~which is only &lightly subnormel. Similarly working
upwards towaxrds the faster rates, it is seen that in the
time which has elapsed between the investigation and the
time of the patients' reporting, a progressive smalier
proportion attain fitness or even equilibrium as the
sédimentation rete becomes faster.

The case marked X has already been mehtioned. He
was re—admitted apparently arrested but convalescent
sfter scarlet fever.

Suwming up one realises that unlike the test on
pulmonsary tﬁberculosis a low rate need not mean a definitely
bad prognosis. That death in this investigation was
associsted with the faster rstes is significent but not
conclusive since it has already been shown thst & low rate
may be associsted with abscess formation. On one point

there can be little doubt, and that is that those fortunste

enough/
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‘enough to be admitted with a good figure attain
arrestment and fitness in a shorter time then those with

fast rates.

: THE TEST IN ABDOMINAL TUBERCULOSIS.

Only 5 patients inwolving 8 readings are available
for review in this paragraph. As was previously remarked,
fhis group of patients furnished the lowest average
reading of all the non-pulmonary cases, and at the same time
the lowest-highest reading (see table 2). The suggestive
feature of a sumuary of the readings is that the case
soonest dismissed was a boy whose lesion was apparently
a simple tabes mesenterica, and who furnished the highest
reading of all — 279 minutes to the 18 mm. mark. The
next highest reading (111 minutes) was that of s boy
suffering from & tuberculous plastie peritonitis. He
made no improvement, was taken home before a second
reading was gét, and nas since died. Lower still as a
first reading'is one of 83 minutes. This a pure tabes
mesenterica was very quickly convalescent and is now well.
The remasining two patients with readihgs of 57 and 40
minutes respectively both showed a'tuberculous peritonitis
with noticeable free fluid in the peritonesl cavity. It
is significant thet neither of these has done well. One
is still a patient, now progressing slowly but steadily;
the other was summarily discharged for disciplinary

reason/
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reasdns and was not well at that time.

~No conclusions of any unimpeachable value can be
drawn from the abbve cases. The coincidence of low
- readings, free peritoneal fluid and slow progress is
obvious,’but‘further proof of & definite connection

would be necessary.

THE TEST IN GENITOURINARY TUBERCULOSIS

Through insufficiency of cases a>strictly comparable
state of affairs.existgamong genitourinary lesions. Four
,patients were tested giving 12 readings. Two had
bilateral inoperable renal disease and epidid&mitis and the
figures show wide discrepancies. One case alone éhowed
constitutional symptoms and here the sedimentation mate
starting at 146 minutes became faster to the end. Through—
out the urine was T.B.++. Two similar cases without
constitutionsl symptoms, one with negstive urine and
prostatic involvement and one with kidney, and that proved
to be involved, and urine T ,B.++ showed high readings.v
The former in spite of his prostatic involvement is well
and active. The other, unfortunately, cannot be traced.
The fourth case was one of bilatersl epididymitis.
Throughout he showed good normal figures which did not
alter after operation. He remains well., In two, the

train of events is obviously suggestive, but until further

investigation/
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investigation, the results sre inconclusive.

THE TEST IN LUPUS AND ADENTIS.

Eive patients were tested. Throughout the 7 reasdings
taken there was not the slightest evidence thet the lesions
had any erfect on the sedimentation rate. The lowest
reading (216Aminutes) was got in a case of cervical aden&is
with chronic sinus formation. This has since healed
completely.

SUMMARY AND APPLICATIONS.

(1) The average speed in non-plumonary tuberculosis is
slower then in tubercle of the lung. |

(2) The test cannot displace clinical and radiological
examination as a test of activity except as qualified in
swnnary No.3. below.

(3) High speeds seem to be définitely associated with
abscess formation in major lesion. Accordingly a high
sedimentation rate is the more suggestive of activity, and
careful examination for abscess is necessary before such a
reading is discarded as fallacious. A slow rate is not
an accurste negative guide in this respect.

(4) Smaell persistent sinuses do not affect the rate. 1In
ma jor lesions with chronic sinuses, a persistent rapid rate
over seversl readings suggests the onset of amyloid degener-
ation and should definitely raise the question of rasdical

operative/
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operative intérfeienoe.

{5) The test appears to be unrelated to paraplegia
apq?t from the cause thereof.

(6) A slowing sedimentation rate is the ususal eomcomiiant
of clinical progress, and the test in many instances reflectis
the effect of certain lines of treatment.

- {7) An increasingly rapid sedimentation rate in the
absence of abscess formetion may denote the recrudeé%nce or
' development of & pulmonary or other new lesion. A seem—
ingly minor lesion and a high fslling speed may be the 6n1;y
evidence of early multiple foeci.

(8) The test is of considerable brognostic value, but it
" is not so high és in pulmonary disease.

(9) In abdominal, genitourinsry, and skin and gland

tuberculosis, the results are inconclusive.

e 00 O
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