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CZECHOSLOVAK REVIEW OF QUALITATIVE DIAGNOSIS
" FROM MASS MINIATURE RADICGRAPHS

Zfbllowing is the tramslation of an article by B. Fuchs in

“"Roghledy v Tuberkulose a v Nemocech Plicnich (The Study of
Tuberculosis and Pulmonary Disease), Vol 21, No 1, Prague,
January 19617

In recent years, medium size (70 by 70 mm) plate exposure have come
into wider use in medicine, and above all, in phthizeological practice.

This ever increasing usage has presented a problem, nemely that of expend-
ing some effort to obtain maximum information, both qualitative and quan-
titative, when examining the plate.

Tn the terminology of plate reading, until now there has been no
standard terminology which would describe the morphological and dynamic
components of the diagnosis. In our work, we shall use the term "qualitative
diagnosis". - We are aware of the fact that in tuberculosis we have to
recognize, in addition to types, also the developing phase of tuberculosis.
Our article intends to show to what extent we are able to determine the.
development phase of tuberculosis with sufficient accuracy.

The problem of qualitative diagnosis has been of interest to us for
some time, and some successful results with 36 by 36 mm plates have led us
to attempt an accurate determination on a large group of plates (70 by 70 mm )
taken in Odelec whether the results obtained up to now entitle us to
diagnose qualitatively in the ‘case of all plates without exception, for
which plstes the qualitative diagnosis will be confirmed upon examination,
and finally, what are the reasons that in no case, even for a maximum effort,
we are unable to obtain a qualitative diagnosis upon considering the plate.

Qur Results
We have had qualitative'diagnosis experience on a group of 27,212
soldiers radiographed in Odelec on 70 by 70 mm pletes. Only 245 soldiers

(0.90%) were called for a checkup. In our unit 223 were examined; in the
civilian part, 17 were examined and 5 did not appear. (Tables 1-4)
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‘Table 1 -
. Number —  Pejcent
Number of persons examined o 223
The diagnosis was not confirmed on checkup 85 381
The diagnosis was confirmed on checkup _ 138 - . 61.9
Table 2
Number Percent
Diagnosis was not confirmed on checkup 85 38.1
Initially so~called tubercular diagnosis 30 . ’l3.h.
Initially so-calledinonspecific diagnosis . 55 24,7

Table 3

Numbef Dercent
The diagnosis:was confirmed on control 138 61.9
Tuberculosis was confirmed ' 87 3.0
Nonspecific Cases were confirmed 51 22.9
-2 .
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Table 4
. Number Percent
Overall number-confirmed tuﬁereulbses_ L .69 -
On control forﬁ'was confirmed = . ; ‘.:,' 6 88.&‘
On control formlfﬁese wss éonfifméd:' :;Ju.n;". h&ks Jb6 9
On control form énd»pﬁaSe weie confirmed @ ' ho ; “60. 9

From the obtained results one mey also infer a whole series of
relations between the various kinds of diagnoses of pulmonhary diseases and
the possibilities of qualitative diagnosis, but these would only be
isolated cases and no profitable conclusions might be derived from them.

We are concerned about a negative control in the case of so-called non-
specific diagnoses; the greatest number of them was in the case of broncho-
pneumonia and while examining hilus activity. We have already mentioned in
connection with other things, that when examining for the hilus we have ’
about 90% negative control, and here we have confirmed this conclusion.

Discussion

To diagnose qualitatively on the basis of & plate is a difficult task,
one has to determine simultaneously from the plate the form, the phase, :
and the location of tuberculosis. : It is clear that most difficult will be
the determination of the phase, which will revesl the dyﬁamics of the process
and give its prognosis. - This is confirmed in a certain percentage of cases.
Sometimes it is -difficult to distinguish between infiltration and resorption,.
there are more difficulties in distinguishing resorption from induration. - On
the other hand, it is easy to distinguish between 1nfiltration from induration
or resorption from calcification. One should not forget that the value of a
plate is sometimes exaggerated and sometimes underestimated. '

In addition, one may have to diagnose on the basis of part of a plate,
from which one may not diagnose qualitatively conclusively -- we do not wish-
to speculate. This occurs mostly in borderline cases when the question is
whether or not there is a finding. These doubts occur mainly in these three
cases: ' '

1. The diagnosis is negative but the examiner suspects a case,

2. There is a small point unfavorable construction which leads to the .
suspicion of a case, we do not wish to improvise, and use the formula, unclear

or suspected case,

-3 =

OFFICIAL USE ONLY




OFFICIAL USE ONLY

3. When we are in a dilemma because it is evident when looking at
the plate that there is a case, but diagnosis is difficult.

‘Together with the question of unfavorable configurations, there also.
exists the problem of different exposures. We are using a standard back-to-
front projection. As far as supplementary platés are concerned, side,
oblique or front-to-back, I think that on the whole in the final analysis,
we may neither use them nor consider them. 1In 1959, in Czechoslovakia there
were 32.8 plates taken for every 100 citizens above the age of fifteen and the
use of additional plates would have been a lukury and the advantage would
not warrant the effort: Perhaps they could be considered in the case of
small series of plates, but not spread to common practice. If we were to
provide two exposures for everybody insteed of. one, this would mean that the .
number of controlled people would decrease by a third, at least, and by an
equal amount one would decrease the value of the plate. 1 think that the
number of cases found from additional radiographs will not be ldarge. In the
literdture one finds at most about 10% case discovery by this method, but
these are the ever present departures, from small groups of examinations,
without adequate proof. Before critically examining the overall state of
qualitative diagnosis from the plates, let me say a few words on the possibilily
of using it with different size plates. One may make a general statement. .
that the diagnosis from the plate is difficult, irrespective of the size.

It seems that the difference between a good small size plate and a medium
size plate is not great, the point is to have a well defined diagnosis, with
emphasis on finer diagnostic details. Especially with minimal cases, some-
times an incomplete plate or a part is sufficient to attempt a qualitative
diagnosis. It is questionable whether one may make a qualitative diagnosis
when considering a small size plate, and also, what may be expected from
the examiner in extracting all the information from it. It seems that when
using small size plates we will not be able to do without the phrases:

tb suspected, tumor suspected, etc. Qualitative diagnosis one may only
formulate in a group of ell cases not requiring control, and in the case of
some secondary nontubercular cases and with negative plates. :

Qualitetive diagnosis plays a certain role in the interpretation,
but one should not agree with a so-called "deterministic diagnosis", which
necessarily leads to a "at first sight" dlagnosis with all its consequences
and dangers. A small size plate, when enlarged, does not become a large film
and should not be regarded as such. Also, in the case of technically
imperfect plates, they have to be read together with the inaccuracies in the
determined dimensions. The diagnosis of the development phase, which is an
inseparable part of qualitative diagnosis, as a rule is very difficult to
meke with small plates. It is especially difficult with minimal tuberculosis
cases, where of use is only a further follow-up of the sickness. Thus it is
problematic whether small size radiographs serve only to intercept unknown
tuberculoses or whether they are also useful for their prognosis and for
making a qualitative diagnosis. This all leads to the formulation of the
question whether, if we do not make a qualitative diagnosis from a small size
plate, should we regard this as due to lack of resolution, uncertainty, or
the modesty of the examiner, who only dares, without his conscience bothering
him, to divide the pletes into positive or negative.

-k .
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As we have already mentioned elsewhere, we ourselves have attempte
a qualltative diagnosis on & small series-of small size plates, but w1th
only partial success. It seems thet the accuracy of qualitative diagnosis,
when small size plates are used, is more of an exception than a rule, and
that it is better in some nontubertulin cases than with TB itself. The
difficult examination of the develoPing phase is, of course, true not only
for the small, but also for the medium plate siZe. Some authors think that
in order to determine accurately an:active stafe, 1t is necessary to have
an examination in all these caseés when we are unsble to exclude the
possibility of an active process upon firét examination. Obviously it is
difficult to determine the development phase of. the grocess in an ‘outpatient-
examinatlon. It seems that upon’ one examlnation it is. Qifficult in many
cases and sometimes impossible to confirm the activity easily or to exclude it.
Here it is proper to say that to find actlve tuberculosis is not much more
important than to find 1nactive TB. This {s because we treat active TB in-
every case, while from the group of inactlve, untreated TB cages we have-the
largest number of reactivations. This is confirmed by the fact that 17% of
tuberculosis cases which appear to be dormant change after two years into
contagious TB (9).

Another interesting question is the classification of a plate accordlﬁg
to its quality. For a standard, we adopt the best picture quality, and by -
this we understand such a picture as gives us exhaustive information about
the examined subject. According to this criterion a medium size plate ‘is
inferior to a large plate. This confirms a large number of erroneous inter-
pretations of plates, notwithstanding the best training. One may state
however, that when working with a medium size plate, one may in the future
obtain equally good diagnosis certainty, such as we expect from a large plate.

The identification of isolated strata is on'a small plate better than
on a large one. A plate is also able to inform the examining doctor whether
the process is developing or diminishing. As long as one is only interested
in the interpretation of a part of the mesh, it seems that the difference
between sizes is small. When examining a plate we should remember that the
relevant point here is that to see a case on a plate and to interpret it
accurately are two entirely different things.

The number of works on qualltative diagnosis which exclusively concern
themselves with this problem is very small. Those who interpret the plates
are usually satisfied with putting on the margin of their communications an
added observation whether, according to their opinion, using the plate size
which they are, the qualitative diagnosis is possible or not. The majority of
authors reject qualitative diagnosis and none of them will attempt it seriously,
as he does not believe himself in the diagnostic quality of the method. It
seems that this disbelief persists even now, and qualitative diasgnosis using
small pletes has many more enemies than friends, although today one uses
mostly the medium size, which is claimed to be much more adaptable to
diagnosing the case than the small size. Those who are suspicicus of qualita-
tive diagnosis maintain that the fundamental Jjob of taking the plates is to-
be a preliminary method of separation of posi ive cases from negative ones.
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In their opinion, it is a detection method and not a qualitative one. ,
According to them, the taking of plates is & sieve, which does not take the
place of a large radiograph. The taking of plates is only able to express
a suspicion that there may be an illness, a suspicion which must bé confirmed
or disproved by a clinical and X-ray éxamination. Taking of plates is not
the latest innovation in roentgen diagnostics, and it is an erroneous concept
to think that the miniaturized film will provide a definite diagnosis. The
object of taking plates was, and is, in a wider sense, to detect all suspicious
cases and in particular to detect the, up until now, undetected tuberculosis.
The opinion of the defenders -of qualitative diagnosis may be briefly
stated to be the belief that plate X:rays sre not only an economically
advantageous mass examination method, but.also that the: plates also lend them-
selved to qualitative exemination. The detection of tuberculosis on the plate
is the less important task; far more difficult, but also more important, is
diagnosing whether in the detected case it is necessary t6 prestribe a cure:
or a control lasting months or years. , o S ,
Those who are against qualitative diagnosis regard the radiograph only
as a detection measure; they see nothing else in it, nor do they expect anything
more from it. This observation is correct in principle, but it is a dis-
advantage if we are only to be certain of the definite classification from
original information only after a control X-ray and clinical examination. The
problem of qualitative diagnosis is of secondary importance in the majority of
radiographs, and its success o: otherwise is negligible by comparison with
the main task of radiographs, which is to find the ill among seemingly healthy
persons. - : _ , :
However, we think that there is a whole number of cases when we may
use qualitative diagnosis, and without it we must then change the control
examination completely or abandon it. One shouldn't say that qualitative
diagnosis is meaningful only for those who read the plates and who themselves
conduct control examinations, but ‘also for those examining doctors who have
no experience of their own in reading radiographs. - We are convinced that as
time goes on this technique should become as widely accepted as possible, also
here in hospitals and in polyclinical practice. Then it will become necessary
for a greater number of doctors to be able to read the plates than heretofore.
When the hospital or the polyclinical practice has an outpatient radiograph
unit, always using 35.6 by 35.6 cm plates, it will become necessary for a
greater number of doctors to be able to read the plates than heretofore. When
the hospital or the polyclinical practice has an outpatient radiograph unit,
always using 35.6 by 35.6 cm plates, it will become necessary for the doctor
- to be sufficiently well qualified to read the plates of medium size so that
he can reliably decide whether the process is static, developing, or diminish-
ing.

It is true that we shall always have trouble with qualitative diagnosis,
in specific as well as in nonspecific cases. On the other hand, in those two
large groups there will be a large number of cases where we shall be able to
make a qualitative diagnosis with full responsibility. Already in a number
of cases, as for example in the case of a calcified primary complex, wet N
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adhesive pleurlsy, dextrocardia, situs viscerum inversus, and some heart cases;
this is- standard practice. Here certainly hardly anybody will say that the
plate is "unclear" or "suspected". This is becasuse one is certain of the
disgnosis and knows that a control examination would be an unhecessary load .
on the cnntrol personnel. It is evident that it is easy to make a qualitative
diagnosis in those cases and that 1ts interpretation is done without he31ta—
tion or fear.. .

. Generally one may -8ay. that the ebgiest’ diagnosis is of old TB- processes
in ‘the calcification. phase and some nontuberculih. anomolies: More trouble-
some are the nonspecific processes, and thé host diffieult are tuberculosis
at an ill-defined developmerital gtage, end fihally the borderllne cases’
between specific, nonspecific or tumor processes. o

As far as tuberculosis .is concerned, its examlnation is easiest
in the case of extreme forms, with on the one hand the calcified strata, and
on the other hand the cavities (caverns). It is true that certain inaccur-
acies are introduced when we a priori designate on a plate a cavity as a
tubercular disintegration. - leferentlal disgnosis would in our cases consider,
most probably, an sbscess cavity or collapsed tumor, but.neither of these
cases exhibit usual symptoms and would lead an inexperienced doctor to an
erroneous decision.

'~ Thus the qualitative examination of calcifled strata on the one hand
and cavities on the other hand is not a problem in diagnosis; a much more
difficult and, at times, an impossible problem, is to distinguish between ‘the
remaining phases, i.e., infiltration, resorption, and induration, as we shall
mantion later in greater detail. The pathological cases arising in the
examination of plates sre classified by some authors into a large number. of
groups and subgroups, the simplest division being as follows:

1. .TB confirmed, immediate examination required . "

2. TB confirmed, control is required

3. TB confirmed mey be definitely classifled on first scrutlny
as healed

L. To. the other groups we allocate nontubercular cases, anomolles,
and negative plates. ,

‘It is incorrect to surmise that every classiflcatlon into groups and
generally every systematization of interpretation of plates is an attempt
to make a qualitative diagnosis. Let us recall the deliberations of the
subcommittee on radiographs ofathe’Pneumological and Phthizeological
Society in Prague on 18 November 1957 where the classification sheme was
divided into three groups. Here the group which required examination, -
according to the plan of Docent Dr. Graubner, had these four subgroups

1. Strata and spreads v :

2. Infiltration

3. Mixed form

4. Collapse. . -

Because the determination of position was abandoned, as well as the
establishing of uniform:classification, we see that this classification is
practically the same‘as the classification scheme used today, and is there-
fore the basis of qualitative diagnosis. , It is then a question of agreement

A
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or personal preference whether the reader will use a classification according
to the plan of Docent Dr+ Graubner, or whether he will remain with the
presently used classification scheme in its entirety, because he may * ,
determine the pathological changes on the plate without changing anything.

The plan of Docent Dr. Graubner is a step in this direction; and in
general considers the radiographs nothing else.but a crude sieve for the
diseases. Oné should not neglect the fact that this classifieation simplifies
the solution of the problem of qualitative diagnosis because it distinguishes
among the observed forms and phases of tuberculosis. .

'~ Today the examining persbnﬁelfmo;e frequently demand of the personnel :
reading the plates a qualitative diagngsis, or at least an attempted diagnosis.
Taking large plates causes a large number of people to be called for control;-
because on a larger plate we seemihgly'see more-than we are able to interpret
accurately, and because of this their value is exaggerated. More than any -
where else, here 'we may see that it is much easier to detect a case on a plate
than to diagnose it correctly. The number of negative controls rises with
the number of examined people, and today approximately 30% of people called
for control have negative findings. R ; R

Before we began to work with a medium size plate in Odelec, we assumed
that in comparison with the 36 by 36 mm plate the number of illegible '
blates would decrease, and also the number of negative controls. Although
the first assumption was Justified, and the number of illegible medium size
plates for the first 30,000 people decreased to 0.88%, the humber of negative
controls did not decrease, quite the contrary, it went up. ‘

The percentage of negative controls is too high, and it does not
necessarily have anything to do with the reliability of our reading, here
I only have in mind the spurious positive cases, It implies clearly that
it is not possible to use qualitative analysis everywhere.  Here the
negative controls have to be considered to be. the result of insufficient
ability of personnel to interpret, often as s shortcoming of the method
itself, and particularly as insufficient basis for qualitative diagnosis. The
number of negative conhtrols, which in the majority of our work is very
high and passes unnoticed, should not cause us to be careless., If we intro-
duce the progressive plates also in the polyclinies in order that they may
substitute sciaskopy as much as possible, then the problem of high number
of negative controls will become a distressing one. ' )

The negative controls are the fundamental explanation for the errors,
as so far, the changes on the plates, we explain by certain qualitative
diagnosis, and on control we find s normal lung TB case. Why is it so?

I think that this important shortcoming has two reasons. The first reason

is that we make a qualitative diagnosis in all suspected or clear cases without
exception and without a system which heretofore we had, namely saying that
there was an "unclear" or "suspected" case which represented an examination
with a certain amount of reserve which did not exclude the possibility that,
upon control, there would prove to be no case. Qualitative diagnosis is

at least successful in the case of those unclear or suspected plates. _
Therefore we diagnose somewhat qualitatively, when we are not convinced that

-8 -
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the case actually exists. The other deficiency lies in the method itself.
On plates we will always find certain small changes. which will never be
explained by any investigation methods.

We have already mentioned that qualitative diagn051s is of value to
the examining personnel. Thus the examining doctor relies only or sclascopy,
as he is used to the. 1nsuf‘1ciency of the film, but in my opinion in'the long
run the qualitatlve diagnosis has a decisively greater value.to him, although
.it is sometiimes more inaécurate than the simple statement: the plate is
unclear, examination is required “We know that when reading .the plates, or
with sciascopy, it is most difficult in: borderline cases to decide ‘whether .
or not there is & chse. In minimsl and ‘in ‘isolated strata: in particular, the
radiograph is much more relisble than 301ascopy,.but today we still are not. .
so advanced that we could take a large plate of everybody who is called in
for control, and therefore the qualitative diagnosis is of assistance to the
examining doctor.

When the examining ‘doctor checks not Tully described or classified
cases, there are two possibilities open to him. ‘Firstly, he himself may
have ‘experience in reading plates, &nd in borderline cases he will observe
the TB process, and therefore from experience he will believe the plate rather
than himself or a subjective sciascopy, and use a large plate. The second
possibility is that he will satisfy himself with a scias opy and will miss
a number of small cases as long -as they are not almost in the calcification
phase, or will miss small cases with unfevorable position. ‘

The problem of the method of X-ray exemination of cases detected with
raaiog raphs .is, generally speaking very interesting snd important, and we do
not wish to discredit the whole method by the fact that the cases missed by
sciascopy are seen by the plate.

All control examinations may be divided into three classes‘

1. Sciascopy alone

2. Combination of sciaskopy and sciagraphy

3. Large plate witbhout sciaskopy

1. The first method, used widely, is inadequate. It is true that
sciascopy will enable us to exclude safely & whole number of so-called
suspected cases, which are mainly nonspecific. In these cases one‘may
believe the sciaskopy and do without the plate.

2. The second method is in use today, and we think 1t has its
undeniable advantages. Here we distinguish two subcases: a) the first
possibility is that we are unable to find by sclaskopy the case found on a
plate, b) the second possibility is that the case found on a plate is
confirmed by sciascopy. In both cases we nearly aslways take a big plate.

In the first case, because we wish to catch the omltted detail, and in the
second case because the examined person either remains in an institution for
treatment or is released, and the preparation of a primary large plate is the
rule in both of these cases.

3. The third method is the most interesting one. At the present, this
method is not in use, and should the need for a large number of plates arise,
then the method msy not be feasible. Its advantage would be that we would

-9 -
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spare the sick the long exposure to sciascopy, and in sddition we would have
& permenent record of high accuracy. It seems that the last method will be
widely used in the future. Overall, our plate interpretation;facilities ‘
increase until everywhere it will become standard practice to have two independ-
ent readings, thus lowering to a great extent the percentage of negative
controls. This in my opinion is the mein reason why this method is not as yet
universally accepted. ‘ ‘ : ' AT o

If we are to.judge the present plan of qualitative diagnosis from
plates, we should céngider all voices for and against it, &nd on this basis
and on the badis of one's own experience &ttempt tosolve this problem. Let
us consider our results, where the greatest'problem“is«ﬁhe;negative control.

These negative controls were in the case of our réadings, -13.4% with
so-called tubercular cases, and about 24.7% in the case of so-called non~ .
specific cases. One should not speak about a. complete success. of qualitative
diagnosis where one kas an average of Log of negative controls. ' ,

As far as one's own qualitative diagnoses in confirmed tuberculosis
cases 1s concecrned, the findings are better. The agreement of our readings .
with actual state was 88.44 of tuberculosis forms and 66.9% of phases.. Full
agreement of form and phage, i.e., a full qualitative diagnosis, success was .
obtained in 60.94%. ' _ .

I think that the systems used in qualitative diagnosis of large
nunbers of plates will bring about a certain improvement of our diagnostic
facilities. This Possibility s:ists as the Success or failure of gqualitative
diagnosis implies no risk on the rart’ of the examined berson. One may there-
fore assume that there will not be cases where we are unable to use qualitative
diagnosis. However, the number of negative controls will be smaller, and this
is the main disadvantage of qualitative diagnosis. ' :

We shall conclude by saying that qualitative diagnosis,valthough it is

examination of the case with all the means at one's disposal, so that the time
lapse between the detection of the case, a control examination and the

Possible beginning of a treatment would be decreased to a minimum. . Thus we

see that one of the main tasks of qualitative diagnosis is to determine as soon
as possible the degree of seriousness of the case and the necessity of an

early control examination. This, however, with the risk that the qualitative
diagnosis will in many cases be only a Probable one. For the examining doctors,
qualitative diagnosis means & lightening of the work load, and our success

with it and the perfecting of the plate technique will be an appraisal of our
interpretation ability and of the method itself.

- END -
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