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SUMMARY 2 8

All pertinent radiographs of 83 RERF Adult
Health Study patients with radiographically-
confirmed cholelithiasis and who met fixed
diagnostic and selection criteria, were reviewed
retrospectively. The changes in calculus by type
and age, the clinical course by age, the correlation
of the clinical course and calculus type, and the
relation of the clinical course te the X-ray
changes were studied, Among all patients at
the time of their first radiclogical examination,
62 (74.7%) were asymptomatic and 21 (25.3%)
were symptomatic. Patients in the older age
group had fewer symptoms than the younger
ones. There was no definite correlation between
the radiological changes and the clinical course.
Of the biliary calculi 61 (73.5%) remained
unchanged radiologically; 16 (19.3%) increased
in size andfor number; and 3 (3.6%) decreased
in size andfor number. Over the 1 month to 18%
years of observation, there was no notable
difference in the changes in appearance among
three types of calculi (solitary, multiple, and
“sand-like™). The changes in radiologic appear-
ance were less frequent in the older than in the
younger age group.

INTRODUCTION

Cholelithiasis is a relatively common disease
with approximately 4% of Japanese adults report-
edly having gallstones.!  The prevalence of
cholelithiasis is said toincrease with age.>® Since
there is no effective nonsurgical treatment for
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cholelithiasis, surgery is inevitable for those who
are to be completely cured. The indications
for surgery are important. Severe complications,
such as perforation of the gallbladder, empyema,
intractable jaundice due to +an obstructing
calculus, and recurrent cholecystitis are con-
sidered absolute indications for surgery.**

For asymptomatic patients with cholelithiasis,
ot those with only minor symptoms, the
indications for surgery have not yet been clearly
established. This is particularly important for
elderly patients who are relatively poor risks
for surgery.>7 All patients with cholelithiasis
cannot be treated surgically, because of their
relatively great number. Some biliary calculi
disappear ‘spontaneously by passage through the
biliary duct system or internal fistulae, and by
their dissolution.t™'®* Such spontaneous disap-
pearance may be rare, but the possibility of its
occurring warrants considering conservative
therapy for choelelithiasis. Long-term clinical and
radiological follow-up studies of cholelithiasis
therefore are important if we are to establish
proper criteria for treatment. This is particularly
true for elderly patients, concerning whom very
few follow-up observations have been reported.

We observed 83 patients with cholelithiasis for
periods of about 1 month to 18% years for
interval changes in either the appearance of their
caleuli or in their clinical manifestations. The
radiologic appearance of calculi and symptoms
were studied for any correlation, to determine
the likelihood of patients developing symptoms,
signs, or complications of cholelithiasis.

METHOD AND MATERIAL

The RERF Adult Health Study (AHS) is a long-
term clinical investigation for detecting late
effects of the atomic bombs among a fixed
population sample originally numbering 20,000
subjects in Hiroshima and Nagasakil* Al
participants routinely receive complete, physical
examinations and laboratory studies biennially.
Posteroanterior stersoscopic and lateral chest
radiography are included. Examinations of other
body sites, including radiography and fluoros-
copy, are also performed when clinically
indicated.

Since 1 July 1962 all radiological diagnoses
have been coded using the Index for Roentgen
Diagnosis _of the American College of Radi-
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ology.'®  All available radiographs previously
coded as having cholelithiasis were reviewed
and 83 cases were selected for observation
according to the following criteria:

1. Subjects with diagnosis confirmed by oral
cholecystography or with galistones which
had a characteristic appearance on plain radio-
graphs.

2. Subjects who received more than two X-ray
examinations with a diagnosis of cholelithiasis
by plain radiography and/or cholecystography.
Compression technique and drip-infusion
cholangiography were included when nec-
essary.

Only those cases were accepted in which all
three radiologists (ST, TK, WR) agreed in
conference readings whether changes in calculi
actually occurred, We classified the gallstones

according to number as solitary, multiple, or

“sand-like’, and changes in appearance within
these categories were compared. The medical
histories of all subjects were reviewed, and
pertinent clinical data were recorded, Subjecis
were categorized into two groups by age at time
of initial diagnosis, as 60 years and older; and
less than 60 years of age. Clinical symptoms and
signs, and changes therein during the follow-up
period, as well as changes in appearance of the
calculi, were compared according to the two age
groups.

RESULTS .

The data were analyzed for correlation between
the changes in appearance of calculi and the
clinical course,

Table 1 shows the distribution of subjects by
type of examination and calculi. The opaque
calculi of 16 patients (19.3%) were observed by
plain radiography alone throughout the obser-
vation period. Nonopaque calculi were much less
frequent than opaque biliary calculi in our series.
The radiological appearance of opaque gallstones
varied widely, but was generally characteristic,
usually having a dense periphery and a relatively
radiolucent central portion.

Table 2 shows the age and sex distribution of
patients at their first radiological examination.
Females outnumbered males in this series, due
partially to the sex distribution of the AHS
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TABLE 1 DISTRIBUTION OF SUBJECTS BY TYPE OF
CALCULUS

#1 MREOFH: HBEOEHHN

Opaque catculus on plain radiograph* 16 (19.3%)
Nonopaque calculus on cholecystogram 18 (21.7%)
Opaque calculus on cholecystogram 49 (59.0%)

Total 83 (100.0%)

*Only calculi with typical appearance, including laminated or single

ring contour stones were selected for study.

HEMRELTHRE LGN SREL 2 L, ANMETXERERTHE

DHEBEL L.

TABLE 2 DISTRIBUTION OF SUBJECTS BY AGE AND SEX AT FIRST

RADIOLOGICAL EXAMINATION
#2 MBEHEOFMH: EXHHREFOERH & & CHER

Age
Sex Total
20-29 30-39 4049 50-59 60-69 70-79
Male 2 3 2 7 14
Female 1 i 14 23 16 8 69
Totatl 1 9 17 25 23 8 83
TABLE 3 OBSERVATION INTERVALS
#3 HEim
Years
Age Total
<1 1-5 6-10  11-15 16+
<60 10 19 14 6 3 52
60+ 8 9 11 2 1 31
Total 18 28 25 8 4 83
TABLE 4 SUBJECTS BY AGE GROUP AND CLINICAL STATUS
AT FIRST RADIOLOGICAL EXAMINATION
#F4 HMBESE: PRI XHREROERES L CEEIRER
Age Total
Clinical Status <60 60+
n % n % n %
Asymptomatic 35 67.3 27 87.1 62 74.7
Symptomatic and/or 17 32.7 4 12.9 21 25.3
complications

Total 52 100.0 -3 100.0 83 100.0




sample, where females predominate by a factor
of nearly two. However, since the exact sex
distribution of all subjects ever radioclogically
examined for cholelithiasis could not be
determined, we could not éstablish the true
prevalence of cholelithiasis by sex. Of all patients
37% were 60 years or older at initial diagnosis.

Table 3 shows the distribution of patients
according to follow-up interval. The length of
follow-up observations varied from 1 month to
18% years. No notable difference was found in
the follow-up intervals between the two age
groups.

Table 4 shows the distribution by age group and
clinical status at first radiological examination.
The patients were categorized in two groups
according to clinical symptoms at the time of
initial diagnosis. Those in the “asymptomatic”
group had no pertinent complaints, or only
slight tenderness or vague discomfort in the right
upper abdominal quadrant. The “symptomatic
andfor complication™ group included those who
had upper abdominal pain and/or complications,
such as jaundice.

The patients who had mild or no clinical or
subjective symptoms comprised 67.3% of those
under 60, and 87.1% of those 60 years and older.
This difference was suggestive and supports the
prevailing concept that silent gallstones are more
common among clderly patients.

Table 5 shows the clinical course by age. Of the
patients in the group 60 years and older having
mild or no symptoms, 83% had no appreciable
interval changes in clinical course during the
follow-up period. Of those under 60 years,
62% had mild or no symptoms during the follow-
up interval, but because of the relatively few
patients, this difference was not substantial
Of those under 60 years 6 (15.4%) of 39 subjects
became symptomatic during the follow-up period,
and 6 had spontaneous resolution of their
symptoms.

Correlation of gallstone type and changes in
radiological appearance is shown in Table 6.
There were 26 subjects with solitary calculi
(31.3%), 43 with multiple (51.8%), and 14 with
“sand-like” (16.9%); the last type was difficult to
count. The radiological appearance of 73.5%
of all calculi remained unchanged during the
observation period. Increases in the size and/for
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i TABLE 5 CLINICAL COURSE BY AGE

%5

BRRE 58 Gm 5

Clinical Course

Unchanged

Changed

Age

Symptomatic and/or

Asymptomatic complications

Symptomatic andfor

Total

Symptomatic and/or
complications —
Asymptomatic

Asymptomatic —

complications

<60
60+
Total

24 (61.5%)
24 (82.8)
48 (70.6)

307D
0 (0.0)
344

6 (15.4)
2 (69
8 (11.8)

6 (15.4)
3 (10.3)
9 (13.2)

39 (100.0)
29 (100.0)
68 (100.0)

TABLE 6 CHANGES IN RADIOLOGICAL APPEARANCE OF CALCULUS BY TYPE ~
#£6 X#ROEi: FooEER

Calculus Type No change Increase*

Decrease** Indistinct Total

Solitary
Multiple
“Sand-like”
Total

17 (65.4%)
33 (76.7)
11 (78.6)
61 (73.5)

7 (26.9)
7 (16.3)
2 (14.3)
16 (19.3)

1 (3.8)
1(23)
1 (1.1
3 (3.6)

1(3.8)
247
0 (0.0)
3 (3.6)

26 (100.0)
43 (100.0)
14 (100.0)
83 (100.0)

*Increase in size and/or number

**Decrease in size andfor number, or disappeared

KEEHBZVITHOHM
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TABLE 7 CORRELATION OF CLINICAL COURSE AND TYPE OF CALCULUS

=27

EEIR £ & o OB L o

Clinical Course

Unchanged

Changed

Symptomatic
andfor
complications

Calculus

Type Asymptomatic

Asymptomatic - Symptomatic and/or
Symptomatic andfor
complications

Cholecys-

Subtotal
tectomy

complications —
Asymptomatic

17 (73.9%) 0 (0.0
23 (65.7) 1 (29
8 (80.0) 2 (20.0)
48 (70.6) 344

Solitary
Multiple
“Sand-like”
Total

3 (13.0)
6 (17.1)
0 (0.0}
9 (13.2}

23 (100.0)
35 (100.0)
10 (100.0)
68 (100.0)

3 (130
5 (14.3)
0 (0.0)
8 (11.8)

[V i+ - R V]
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number of calculi occurred in 19.3% of the
patients. The calculi of three patients (3.6%)
decreased in size andfor number. There was no
notable difference in the probabilities of the
changes in appearance among the three types of
calculi.

Table 7 shows the correlation of clinical course
and radiological appearance of the calculi. There
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TABLE 8 CHANGES IN RADIOLOGIC APPEARANCE OF CALCULUS

BY AGE GROUP
#8 HAOXHEOE/L: FRER

Age No change Increase*  Decrease**  Indistinct Total

<60 34 (654%) 13 (25.0) 3 (5.8) 2 (3.8) 52 (100.0)
60+ 27 (87.1) 3091 0 (0.0) 1 (3.2 31 (100.0)
Total 61 (73.5) 16 (19.3) 3 (3.6) 330 83 (100.0)

*Increase in size andfor number K& & & 5\t o
**Decrease in size and/or number, or disappeared
KEEHBVEHOHED, ELFHE

TABLE 9 RELATIONSHIP OF CLINICAL COURSE AND CHANGES IN RADIOLOGIC APPEARANCE

OF CALCULUS
#9 EREALELOXMEOELL L OWE
Clinical Course
Unchanged Changed
Radiologic Cholecys-
Appearance Symptomatic Asymptomatic — Symptomaticandfor Subtotal  tectomy
Asymptomatic and/or Symptomatic andfor complications —

complications complications Asymptomatic
Unchanged 40 (74.1%) 3 (5.6) 6 (11.1) 5 (9.3) 54 (100.0) 7
Increased* 6 (60.0) 0 (0.0} 1 (10.0) 3 (30.0) 10 {100.0) 6
Decreased** 2 (66.7) 0 (0.0) 1 (33.3) 0 (0.0 3 (100.0) 0
Indistinct 0 (0.0) 0 (0.0) 0 (0.0) 1 (100.0) 1 (100.0) 2
Total 48 (70.6) 344 8 (11.8) 9 (13.2) 68 (100.0) 15
*Increased in size and/or number, or newly appeared KEEHSVEHEOMM, ELEHREAER

**Decreased in size and/or number, or disappeared

KEEHI3viEOHS,

FaE

was no notable difference in the clinical course
according to the three types of calculi.

The radiographically-demonstrated changes in
appearance of calculi by age are shown in Table 8.
The appearance of the caleuli of 34 (65.4%)
of the 52 patients under 60 years remained
unchanged throughout the follow-up period.
In 27 (87.1%) of 31 patients 60 years and older,
the appearance of the calculi remain unchanged.
This difference in rate between the clder and
younger patients was suggestive. In total, the
gallstones of 16 patients, 13 in the younger and 3
in the older group, showed interval increase in
size and/or number,

The relationship between the clinical course and
the radiographically-demonstrated changes in
the calculi is shown in Table 9. Since the calculi
of only three patients decreased in size or
number, they were not appropriate for statistical
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analysis. There was nonotable difference between
the clinical course of patients with cholelithiasis
which remained unchanged and those whose
calculi increased in size or number.

*

DISCUSSION

Patients with cholelithiasis, especially those with
calculi in the gallbladder itself, may be asymp-
tomatic or have only mild symptoms owver
prolonged periods. We observed those patients
with presumed as well as proven gallbladder
calculi. We were unable to identify the exact
location of calculi in persons examined by
plain radiography alone, but from the charac-
teristic appearance and location of multiple
calculi we presumed they were in the gallbladder.
The calculi of 67 patients examined by oral
cholecystography were located in the gallbladder.
Kameda'® reported that about 80% of patients
with cholelithiasis proven at autopsy had no
pertinent symptoms during life. Similarly,
Robertson!” reported that 61% of 1,027 autopsy-
proven cholelithiasis patients were asymptomatic.
In Newman and Northup’s study"1 this rate was
77% among 5,375 patients.

In our study 75% of the patients had only mild
symptoms, or none, on their first examination.
Among the 68 not treated surgically, 48 (70.6%)
remained asymptomatic during follow-up obser-
vations, and 9 symptomatic patients (13.2%)
without surgery became asymptomatic towards
the end of their follow-up period. A total of
83.8% of all patients were asymptomatic at the
end of their observation period of 1 month to
18% years, though some might have developed
symptoms later. These features were more
prominent in the older age group.

Radiologically, the appearance of gallstones
included those which 1) remained unchanged,
2)increased in size andfor number, and
3) decreased in size and/or number, including
those which disappeared.

Other important cholecystographic findings to be
considered which closely relate to pallstones
include nonvisualization on oral cholecysto-
graphy and carcinoma of the gallbladder. The
gallbaldder was not visualized in 7 (10.4%) of 67
patients who received oral cholecystography.
Any disruption in the sequence of ingestion,
absorption, excretion, and concentration of

Fox@Re LTHRHBES T~ B2l Ln
Ned-BRIEFHE, BOoks sEAMMIAL
FEE O, BEEERHCELVWERTOLS ML
o,

Z =

BAGHESE, s IcHaHPHEAKICS SHTE,
EMMichzY, BEERETHEILPELEI(EE
DERLA L VRS S E. KWETE, BEED
FRbLhELO, BEUBESERIFIESR TV S
LORMBIIBELT-/-. AFEOXEHREOHIC
ESTHBEENRLEDEEDFMLIIE *HET 3
TERTE RSN, EREEAOBMINEEE
FUMBEERIL, Zho A EEAOLOTH D L
ELA. BOBERERETHREL 2 HTHOERIL
IEFIZED 5 M.

MESE, SIMCMES nARELERO#80% 3,
BaP Il FEER oo L EHEL TV 3.
[@ 4%z Robertson™ &, EI#CsLEE & h /0T E A
1,275 D6l %It WMERME T H » /2 & G L 2
Newman ¥ & {F Northup @ F® i1, -0 =E T
5,375 T7T% T H - 7.

FMETIEREOTE% L, VB ERS (B
ETho2d, @REH, o7 HFENZZITOL
B V68IFh, 481 (70.6% ) & £LRMEE g & SEIR AR
Red, EROH-4-% 9 {13.2%) L 4B F4i %
R A VOIIBRRENM oML 0 Z 51 HAER
oo, 2HFEFEFHEB.8%IE, 1rHA,S
BEEECOMEWRNOTTHR AR EERET
Bol, LdL, EFHICH O TIREBAERFBR
LTwvasb Lz, FROBRREEREROHN
E(BHshk.

FARENHMBRENEBE LTI, NELoish
Wy o, ZREZHIVIHEIMRLALD, %
ST HEELAAZEDREEHLVEHIED
LERbDREThor.

JBELERGNBEFH S5 LELCNEZOMOHEE
ZEREMMENRICG, EOBEELBECERS
hpvwt DL UVE#EENS S, SOMEBEERE
FRTLEHO I B, TH(10.4%) (2 EH A5




contrast medium may impair gallbladder visual-
ization., We could not always confirm nonvisual-
ization of the pgallbladder due to impaired
concentration on repeated examinations and did
not attempt to clarify the influence of nonvisuak
ization on this study. In one case, carcinoma of
the gallbladder was associated with cholelithiasis,
proven at autopsy. The cholecystogram about 2
years before death showed no evidence of
carcinoma,

It is sometimes difficult to evaluate changes in.

biliary calculi by radiclogic appearance alone.
Apparent size, shape, and number can vary
somewhat with technical conditions, such as
radiographic projection and target-film distance.
We therefore disregarded minimal or questionable
changes in size or number of the calculi.

The radiological appearance of the calculi of 61
(73.5%) of the 83 patients remained unchanged.
In 16 patients (19.3%), the calculi showed
interval increases in size and/or number, and in
only 3 they were reduced in size and/or number,
In one case they disappeared completely.

There were no notable differences in the fre-
quency of radiological changes in the solitary,
multiple, and “sand-like” stones. However, the
likelihood of changes in appearance was less
among older than younger patients, and this
correlation was suggestive. Cholelithiasis in the
older age group was therefore stable symptom-
atically and radiologically.

Nonopagque calculi in our series were less frequent
than opaque calculi because the opaque calculi of
many asymptomatic patients were incidentally
detected by other radiography such as that for
abdomen and spine.

Kameda'® reported that nearly all opaque calculi
remained unchanged during the period they
were observed. However, several opaque calculi
in our series demonstrated interval changes in
radiographic appearance.

We did not classify calculi according to radio-
graphic density. Patients with nonopaque calculi
were apparently more symptomatic than those
with opaque calculi and appeared to have more
reason for radiography. Therefore, classification
by density of calculi was inadequate for com-
parison by symptoms.
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Kameda!® classified caleuli according to whether

they floated at the bile surface or sank to the
dependent portion of the gallbladder, and
reported that floating calculi were more likely to
change in appearance. However, these two
conditions may exist alternately according to the
specific gravity of the bile at the time of exami-
nation.

Clinically, cholelithiasis in the elderly reportedly
differs markedly from that in younger persons.
There is a much higher prevalence of cholelithiasis
in the elderly, and the symptoms tend to be
milder, However, there is a greater possibility
of gallbladder cancer developing in older patients
with cholelithiasis. In general, the physical
condition of elderly patients is relatively poor,
and the morbidity and mortality risks from
surgery for cholelithiasis are relatively high. For
these reasons, opinions vary as to the indications
for surgery among elderly patients.

Sato and Matsushiro® reported that older people
with cholelithiasis tend to be asymptomatic;
but that once symptoms developed, they often
rapidly became severe, as in perforation of the
gallbladder. Only four of our elderly patients
who were asymptomatic at initial diagnosis
became symptomatic during the observation
peried, one of them, rapidly so.

Because relatively few calculi changed in radio-
logic” appearance it was impossible to analyze
the difference in clinical course among the three
categories of gallstones during the follow-up
period. However, of 10 patients whose calculi
increased in size or number, 6 remained asymp-
tomatic throughout their follow-up observation.

Only one of 10 of our patients’ symptoms
intervally increased in intensity. In three
patients, symptoms decreased. Two of the three
patients whose calculi decrcased in size or
number remained asymptomatic; the remaining
patient developed symptoms during the follow-up
period. Radioclogically-demonstrated changes in
the appearance of calculi therefore do not always
correlate with the symptoms.

The study of Amberg and Zboralske® indicated
that surgical treatment should not be used in
cholelithiasis patients over 70 years of age. The
results of the present study alsc suggest that
conservative therapy for older people with
cholelithiasis is warranted.
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