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“safe and sane” to make a positive
s of gall-stones when they are com-
f calcium, or have such a defnite
coating or nucleus that they
s distinetly as those illustrated helow,
‘No. 1 represents sections from real
nograms of the living subjects.

es like these have occasionally heen
roentgenographically since the rays

E DETECTION OF PURE CHOLESTERINE GALL-STONES BY THE
ROENTGEN RAYS

By DR. LEWIS GREGORY COLE, MNew York City

were first discovered, but were found so in-
frequently that no systematic attempt was
made to show them until three or four vears
ago,

The demonstration of a group of indis-
tinct gall-stomes by George at the last
American Roentgen Rav Society meeting,
stimulated me to an unusual effort in this
line of diagnosis. A careful study of radio-
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Ficure 1.




Freure 2A.

grams made by the technique described in
the previous communication® by George
and Cole, enabled us to detect gall-stones
in a far greater number of cases than had
been supposed possible, although with the
additional detail in the roentgenograms
there were added difficulties in the interpre-
tation of the findings.

Gall-stones from seventy-five cases were
placed at my disposal through the courtesy
of Dr. John Erdman. A study of thirty
of these taken at random, together with a
few freshly removed stones, forms the basis
of the present communication.

Immediately before this investigation [
had been fortunate enough to obtain a
roentgenogram of a dilated gall-bladder in a
case that had been referred to me for a kid-
ney examination. After a careful study of
radiograms of the gall-bladder region I
made a diagnosis of an unusually dilated
gall-bladder probably containing ecalculi.
ut 1t was not until several days later while

# The Negative and Positive Diagnosis of Gall.stones by
Improved Roentgenological Methods, Cole and George.
Boston Med, and Surg. Jour.,, March 4, 1915,

Ficure 2B,

I was examining the plate with Ge
he called my attention to the chara
markings in the gall-bladder region.
Fig. 2\ is a reproduction of the
genogram showing the stones in si
Ilig. 2B is a roentgenogram sh
few of the most distinct stones
moval, surrounded by air.
Fig. 2C is a roentgenogram show
stomes submerged in water.
These stones show a slight
cium coating but they certainly
mcluded in the “safe and sane
gall-stones. )
From these, one characteristi
which will be designated as
stone” was selected as a standar
parison, and the whole value of thi
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IFicure 4.

gation depends on the comparing of the

made. (Fig. No. 3.)
The “Key-stone” is in the center l,f:.
the ring.
distribution of the calcium in all the stc
of the same case is worthy of note. )
is, if one of the stones has a calcareo
:Ill'LL‘lElh all of that case do, or if a stane '

same case have it also.
Iw.-. o stones each from five d:ﬁer@-j

tht calmrmus deposit will illustrate
(Fig. No. 4.) The calcareous deposit nﬁl
cates the various periods of growth of th
stone in the same manner that strata in th
earth indicate different geological periods
A study of such calcareous deposits,
terspersed with specimens of the chole
ine deposit, compared with a perfect ¢
ical history might be of great interest an
perhaps throw some light on the cause an
growth of gall-stones. '
Fig. No. 5 illustrates graphically
small percentage of stones that have a
ficient calcium deposit to show like tho
Fig. 1. Twenty per cent of the stones h
a calcareous deposit in the form of a ¢
ing or a nucleus which rendered ﬂlem m@'t
dense to the roentgen rays than the ° Key-

density of stones of every case with this
stone which we knew could barely be shown stone.” These were arr"mged on the tof
in the living subject. line. The “Key-stone” was placed on a
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f. Twenty-four per cent of the
.'had a trace of calcium but less than
" Fifty-six per cent showed
ically no calcareous deposit.  These
: arranged on the bottom line.

. same stones were then submerged n
:ontained in a thin paper box, but as
sank and others floated they could not
nged in the same order as in the pre-
late. (Fig. No. 6.)

six stones containing as much or
alcium than the “Key-stone” were
ater density to the X-Ray than the
nding bile, and the sixteen stones that
fpl'actlta]l_',r no calcium gave a negative
v, or less of a shadow than the bile
l.lzh they were submerged. This ob-
ion at first seemed to preclude the
- of a positive diagnosis in more than
t twenty-five per cent of the cases of

OTES,

it was suggested that as these stones had
removed for some time they might
: dried out. To meet this criticism, we
ded in obtaining several fresh speci-
of gall-bladder containing stones and
- and these were radiographed within
urs of their removal. They were
beside the “Key-stone” and a roent-
was made; but this showed the
dder compared with air and there-
~demonstrate the density of gall-
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bladder and gall-stones as compared with
water which has about the same density as
the human flesh the gall-bladder and the
“Key-stone” were submerged in distilled
water in a paraffin-lined paper box, and a
roentgenogram was made.

The experiments on fresh gall-bladder
specimens containing  stones  were suffi-
ciently important to report in detail.

SpeciMEN No. [, from Dr. Erdman
was of great importance, and a study of the
illustrations of this specimen will demon-
strate more graphically than words can de-
scribe how pure cholesterine stones sur-
rounded by hile and contained in a gall-
bladder will give the ring-like shadows so
characteristic of gall-stones.

A roentgenogram of one hundred fifteen
gall-stones laid out on a plate showed that
there is not a trace of calcium in any of
these stones and it should be particularly
noted that there is no calcareous coating or
ring. (Fig. No. 7A.)

The same stones submerged in bile show
less distinctly than the bile surrounding
them. That is, they cast a negative shadow.
(Fig. No. 7B.)

The stones are now pushed together; the
bile surrounding ecach stone appears as a
ring and the bile itself has a “honey-comb™
appearance. (Fig. No. 7C.)
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he hllﬂ by which it was surrounded
ast a negative shadow; that is, in
riginal  roentgenograms  the  stone
‘black like gas in the intestines in-
f white like a kidney stone. This ob-
1 revived the hope that even the
nlesterine gall-stone could be de-
y the direct method of X-Ray ex-

ractical application of this experi-
ork is shown in the following case
s been examined three times within
vear, and which will be described

The case came to operation and
d and thickened gall-bladder con-
the stones is reproduced here and
L s the connecting link between the
ients and their application.

1caL History: A woman, aged 55,
1 atypical history of gall-bladder dis-

NTGEN FINDINGS: Roentgen exam-
of the gall-bladder on three different
s during the last year showed a di-
and dense gall-bladder at each exam-

NTGEN IAGNoOsIS:
tation from the roentgen report:
15 evidence of a dilated gall-bladder
s slightly irregular in shape and ap-
%hl';as_a small constriction at its upper
5 irregularities in the dtﬂﬁlt} of
lated gall-bladder justify me in stat-
t there is seventy-five to eighty per
ance of there being gall-stones in this
dder.”

caL Finpings: A dilated and
thickened gall-bladder containing
al gall-stones. (Fig. No. 10A.)
entgenograms of the removed gall-
containing the stones surrounded
showed that the stones cast a nega-
1adow, that is, were less dense than
urrounding bile. This was accent-
hen the gall-bladder containing the
nd stones was submerged in water.
No. 10B.)

nty-four hours after removal, de-
mposition caused the accumulation of gas

The following |

in the gall-bladder. Roentgenograms taken
then of the gall-bladder and stones in the
air (Fig. No. 10C) and submerged in water
(Fig. No. 10D) show very plainly the
marked resemblance between the stones and
bubbles of air or gas.

Many men will say that they care noth-
ing for gall-stones in bottles, or gdll stones
laid out on the plate, or submerged in water
or in bile even if they are in the gall-bladder
and examined immediately after its re-
moval. Nor are they of value, except as a
proot of the manner in which pure choles-
terine stones in a gall-bladder filled with
bile cast characteristic ring-like shadows.

“One swallow does not make a summer,”
but it indicates that spring is coming and as
proof that these experiments have not been
fruitless, I wish to describe briefly my fail-
ures and successes during the last four
months.

I have made a definite or probable diag-
nosis of gall-stones in thirty cases. In only
one case was there the amount of calcareous
deposit which, six months ago, I deemed
necessary to justify one in making a safe
diagnosis of gall-stones.

Sixteen out of thirty have been operated
upon. Of these sixteen cases, twelve were
correctly diagnosed roentgenographically,
three incorrectly diagnosed, and one very
provisional diagnosis was incorrect.

In two of the three cases in which an er-
roneous roentgen diagnosis was made the
real lesion would have been detected if a
complete gastro-intestinal examination had
been made instead of limiting ourselves to
the experimental diagnostic feat of attempt-
ing to diagnose the case solely by detection
of direct evidence of shadows of either
greater or less density than the surrounding
shadows, But these errors have been of
greater value than the correct diagnosis
One was due to food in the cap (Fig, 11),
Another was due to feces in a haustrum of
the colon and the third was due to the
stomach bemg crowded up and to the right
by abdominal fat in a manner very char-
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acteristic of gall-bladder adhesions. In this
case the diagnosis was based on indirect
evidence.

RESUME

It is “safe and sane” to make a positive
diagnosis of gall-stones when they have a
definite calcium coating or nucleus.

Stones from thirty cases were exannuned
by radiography; plates were also made of
them surrounded by air, and later sub-
merged in bile.

\ gall-stone which had just enough cal-
cium deposit to show in the living subject
was selected as a basis of comparison for
the stones from the thirty cases. This was
called the “Key-stone.” About twenty per

cent of the gall-stones showed more calcium -

deposit than the “Key-stone.”  About
twenty-six per cent showed a trace of cal-
cium but less than the “Key-stone.” About
fifty-four per cent showed practically no
calcareous deposit; in other words, they
were practically pure cholesterine.

The alternating calcareous cholesterine
rings indicate periods in the growth of the
stones as strata of the earth’s surface mndi-
cate geologic periads.

the failures and successes of

12

Eighty per cent of gall-stones
in bile cast a shadow less dense
surrounding them. This observa
seem to preclude the hope of a pos
nosis of gall-stones in more t
twenty-five per cent of the ca
lelu,terme stones are so mugl j

appears more dense than the ste
the area of the gall-bladder
appearance or the ring-like shay
of a group of gall-stones.
This is graphically shown
are roentgenographed, First,
Second, fioating in bile; Th
close together in bile; Fourth
by bile in a gall-bladder submerg
These tests show that even
esterine stone may be shown
shadow and that when a number ¢
packed into a gall-bladder the
ing the stones gives them ring-h
These prelimmary tests hawv
practically during the last four

teen cases that have been opera
brieflv reported in this commun









