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EDITORIAL

Lung Scan Interpretation: A Physiologic, User-Friendly

Approach

Ut me begin this editorial by set-
ing up the following hypothetical
situation. Let us assume I was inter-
ested in finding out whether French
or Italian was a better romance lan-
guage for the translation of Shake-
spearean sonnets. In order to evaluate
which language was preferable, I se-
cured the services of a linguist. This
linguist spoke English and French
fluently but no Italian. However, 1
supplied him with an English-Italian
dictionary and asked him to proceed
to translate the sonnets. Fortunately,
I had a computer program set up that
would evaluate how successfully the
meaning of the sonnets was main-
tained. I also asked the linguist which
language was easier to use. It would
hardly be surprising if my linguist did
a better job translating into French,
found French easier to use and got a
more accurate score from the com-
puter for his French translations.
However, it would be unwise for me
to conclude that French was in fact
the better language for this exercise.

Received Mar. 24, 1992; accepted Mar. 24,
1992.

For reprints contact: Alexander Gottschalk, MD,
Professor of Radiology, B-220 Clinical Center,
Michigan State University, East Lansing, Ml 48824-
1315.

1422

We are facing virtually the same
situation in the article, “Lung Scan
Interpretation: A Physiologic, User-
Friendly Approach,” published in this
issue. In this instance, the authors are
quite familiar with and have used
their “physiologic algorithm” for years
and admit that in “the present
study—both observers were experi-
enced in the use of the physiologic
algorithm, but inexperienced in the
use of the Biello criteria.” The authors
go on to state that the Biello criteria
were posted next to the view boxes for
easy reference (in other words the dic-
tionary was available). Therefore, I
am not surprised that the authors do
better with their “physiologic” scheme
than with the Biello criteria, which,
until this exercise, they did not use. It
is expected that their algorithm works
better for them than an unfamiliar
one does.

I also believe they have one signifi-
cant experimental design error that
could have influenced their data.
They point out that they collected
both sets of data at one time. In other
words, they used one sitting to obtain
both the “physiologic” reading and
the Biello criteria reading. Unfortu-
nately, this makes it too easy uncon-
sciously to give the Biello reading sec-

ond-class status. Just a few pedantic
comparisons (e.g., a minor lung lesion
like linear atelectasis with a matching
perfusion defect called a Biello inter-
mediate) would be enough to make
the physiologic ROC curve look better
than the Biello ROC curve. It would
be better, I think, to have interpreted
both studies independently of each
other to avoid the possibility that they
subconsciously bias their data. I has-
ten to point out that the authors spend
considerable time discussing the ret-
rospective nature of their series and
the biases involved, and I believe they
have made a very honest attempt to
perform the correlation they are de-
scribing.

Let us now ask the question, is it
really a good idea to have a user-
friendly approach? Regardless of what
type of criteria you use or even how
experienced you are at reading lung
scans, most people can sort lung scans
into at least three categories fairly
quickly. These consist of the “easy
high probability” examination, the
“easy low probability examination,”
and the “oh boy this is trouble and
I’'m not sure what’s going on” exami-
nation. I believe that the whole pur-
pose of having any type of “compli-
cated criteria” at all is to extract a low
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or high probability reading from the
latter category.

In addition, the authors make the
point that the Biello criteria empha-
sizes the size and number of V/Q
mismatches as distinct from the de-
gree of certainty that a V/Q mismatch
is present or not. We must recognize
that reality may be more complicated
than the authors would like. It is
clearly true that a partially occluding
embolus can cause a partial perfusion
defect that may be more difficult to
assess.

Let us now turn to the addition of
secondary criteria, which the authors
have applied to both their physiologic
algorithm and the Biello scheme.
These include the use of the stripe sign
as an indicator of a nonembolic per-
fusion defect (an excellent addition I
think though I am clearly biased) (7).
Other secondary criteria include the
perfusion defect that is “substantially
smaller than the radiographic density”
and a recognition that a single me-
dium size (or subsegmental) mis-
match is intermediate probability (2,
3). By adding the secondary criteria,
the authors have made their user-
friendly approach just a little less
friendly. In fact, one could ask why
stop at the single subsegmental lesion,
why not extend your secondary crite-
ria to include, for example, the full
segment. In newly analyzed PIOPED
data, there were 24 cases with a single
segmental mismatched lesion. Only
11 of these (46%) had pulmonary em-
bolism (PE) (4). We should wonder
why the “physiologic” algorithm has
no trouble with classic mismatches
like this. It would seem that the reason
for this is because these cases do not
happen often enough in this series. In
the PIOPED trial, there were 255 em-
boli. If only 11 have a single segmental
perfusion defect, then this pattern oc-
curred 4% of the time. In the “user-
friendly” series, there are only 28 em-
boli. As a result, we would only expect
to see a single segmental perfusion
defect in one or two cases at the most.
Consequently, this potentially trou-
bling finding could make no signifi-
cant impact on the data.

Lung Scan Interpretation ¢ Gottschalk

If we examine the two algorithms
carefully, the similarities become
much closer than the differences. For
example, under the low probability
criteria in the Biello group, the small
V/Q mismatch must be understood
by and carefully ignored by the “phys-
iologic approach.” Because a small
mismatch is often clearly a mismatch
it must be given no credence by the
“user-friendly technique.” Assuming
this to be the case, when the secondary
criteria are added, the only difference
for low probability is that the user-
friendly technique pays no attention
to the V/Q match. If we look at the
moderate/indeterminate probability
group again, the only significant dif-
ference is that the user-friendly ap-
proach pays no attention to the degree
of COPD with matched perfusion def-
icit. The authors do argue that their
description of a radiographic density
consistent with infarct is more mean-
ingful than a “perfusion defect the
same size as a radiographic density,”
but as they point out, and I agree,
virtually everyone interprets the Biello
criteria to mean a perfusion defect
that has some relationship to a seg-
mental or subsegmental shape. The
authors do not tell us how they sort
out the types of lesions that can mas-
querade as a pulmonary infarct on
chest x-ray. My somewhat tattered
chest radiology text lists 11 major cat-
egories of “homogenous opacity of
recognizable segmental distribution”
with over 30 different possible etiolo-
gies (5). Furthermore, Greenspan et
al. point out that a series of excellent
chest radiologists trying to pick out
PE patients from a group of chest x-
rays of patients with symptoms of PE
whose PE status was known (i.e., PE
present or no PE) had a predictive
index reflecting overall accuracy of
40% (6). 1 must conclude that this
could be a very unfriendly part of their
user-friendly algorithm.

However, there is one major differ-
ence between the “user-friendly” and
Biello schemes that should be noted.
The user-friendly algorithm places all
matched defects into the low proba-
bility category, while the Biello crite-

ria considers a significant amount of
V/Q match to be intermediate. It is
interesting that the most recent eval-
uation of the PIOPED data agrees
with the “physiological user-friendly”
algorithm in this regard. This analysis
of the PIOPED data finds no evidence
that V/Q matched lesions hide PE (4).

A “user-friendly” approach suggests
it should be easy to use, and as a result
should provide good agreement be-
tween observers. This turns out to be
unclear from the data the authors
present. For example, in the PIOPED
trial, there was a 63% agreement be-
tween observers (7). With the “user-
friendly” technique, the two observers
agreed only 60% of the time and even
less using the Biello criteria. Further-
more the kappa value for interob-
server agreement for the ‘“user-
friendly” system of 0.29 is considered
to be just “fair” and would have to
exceed 0.61 to be “substantial” (8).
Again, this suggests that the user-
friendly approach is less friendly than
the authors would like it to be.

I applaud the authors for pointing
out that this angiographic proven se-
ries may have selection bias. It is in-
teresting that if these data are com-
pared to other angiographic series they
turn out to be quite different. For
example, Hull (9) argues that his pro-
spective series at McMaster Univer-
sity has high probability readings that
are accurate, but low probability read-
ings that are not. Both Biello and
PIOPED argue that both the high and
low probability readings are reliable.
This series, using its best algorithm,
has high probability readings correct
only 60% of the time, but gives quite
accurate readings for the low proba-
bility group. These interpretation re-
sults tend to be opposite those of the
larger prospective trials and certainly
suggests the possibility of some patient
selection bias.

Lastly, I think we must ask our-
selves if being “user-friendly” is the
ultimate goal of any V/Q scan inter-
pretation set of rules. I think being
user-friendly is nice, but being con-
sistent is much more irportant. This
is particularly true in a large group, or
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when there are people with varied ex-
perience (such as residents and senior
faculty) reading the studies. There is
nothing more discouraging to a refer-
ring physician than to get several sets
of interpretations on the same V/Q
scan. I think it is likely that the more
diagnostic instruction you have in an
algorithm the more likely the observer
is to find instructions that match the
particular study he is viewing. I accept
the authors’ contention that theirs is
an easy algorithm to use. However,
the fact that the two observers—pre-
sumably in a position to communi-
cate with each other quite fre-
quently—can only agree with each
other 60% of the time, while the eight
member, widely scattered PIOPED
Nuclear Medicine working group,
with a much more complicated algo-
rithm, agreed 63% of the time suggests
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that ease of use in no way equates
with consistency in interpretation.

Finally, having spent much time in
the past months discussing rules for
the interpretation of the V/Q scan, I
am fully aware that our readers often
make their own algorithms or adopt
their own variations of an established
algorithm. I believe that the authors
of this paper have presented their data
and their results fairly. I hope that the
reader will be able to use both the data
and the remarks in this editorial to
his/her ultimate diagnostic advantage
when interpreting V/Q studies.

Alexander Gottschalk
Michigan State University
East Lansing, Michigan
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