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The Aim of These Studies

The efficient performance of fluoroscopy and radiography by the limited number of radiologists is

becoming more and more important with the increase in gastrointestinal (especially upper-gastrointesti-

nal) radiography in recent years. It is necessary to avoid waste by saving time in so far as this does not
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involve cutting out any of the essentials of the diagnosis. For this purpose, the authors studied the effects
of the layout of the room used for fluoroscopy, X-ray equipment, and the presence (or absence) of assist-
ants, on the efficiency of their fluoroscopic and radiographic examinations. The present report deals

with some significant results deriving from the authors’ stuclies.

Methods

The following times were investigated in 1521 cases of X-ray examination of the upper gastrointesti-
nal tract which were carried out by Fujimaki from Mar. 1967 to Jan. 1969 and in 463 cases which were
examined by Yoshioka from Mar. 1968 to Jan. 1969.

A. The average time taken to examine a patient.

B. The average time to prepare a contrast medium between successive patients.

C. The actural time required for the fluoroscopic examination of a patient; corresponding with A-B.

D. The average number of sheets of X-ray film used for a patient. Note: sets of half~ and quarter-
plate exposures are counted as 1.5 and 2 sheets of film respectively.

E. The average time required from one exposure or the next exposure.
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Fig. 1. Layout of each room, used for this study.

The 6 X-ray rooms used for this study are shown in Fig. 1 and Table 1. All X-ray installations are

manufactured by one maker and are the same type of equipments except room No. 1.

Resulis
As shown in Table 2, in the cases dealt with by Fujimaki, ‘A’ (from 525 to 812 seconds) was the shor-
test in room No. 2 and became progressively longer in the order of rooms No. 4, 1, 3 and 5. ‘B’ is wasted
time, and the shorter it is, the better the results become. It was the shortest in room No. 1 which had
a dressing room and some assistants and it became progressively longer in the order of rooms No. 2, 4, and

3, and was longest in room No. 5 where the physician prepared his own contrast medium, being without
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Table 1. X-ray equipments and examiners of cach room, used for this study

Dressing
Room X-ray equipment room Examinig doctor  Assistant Technician
Remote-controlled televising
No. 1 fluoroscope with present Fujimaki 0~2 1~2
automatic film changer
No. 2 Fluoroscope with & ” 0~1 1
electromotive table
No. 3 ” . " 0~1 1
No. 4 i g Fujimaki 2 1
and Yoshioka
No. 5 " absent Fujimaki 0
No. 6 " o Yoshioka 0 1
Table 2. Results
Number of Examining
Room patients A sec. B sec. C sec. D E sec. doctor
No. 1 453 584 121 472 7.0 67 Fujiraki
No. 2 86 525 133 413 4.6 90 i
No. 3 277 655 155 526 6.4 B2 i
No. 4 238 534 139 417 4.6 36 .
No. 5 467 812 251 608 6.0 102 .
No. 4 253 956 122 854 7.4 114 Yoshioka
No. 6 210 1150 218 979 7.5 131 i
A, The total time required in fluoroscopic D. The number of sheets of film used for
examination for a patient. a patient.
B. The intervals taken between successive E. The time required from one exposure to the next
patient. exposure.
C. The actual time expended in the fluoros-  These are all expressed in terms of average values.

copic exarination of a patient.

both a dressing room and an assistant. ‘C’, the average time actually required for the fluoroscopic exa-
mination of a patient (A-B) was shortest in room No. 2, and became longer in the order of rooms No.
4, 1, and 3, reaching 608 seconds in room No. 5 where the physician himself exchanged X-ray films.
‘I, the average number of sheets of film used for a patient, which directly affects the length of ‘C’, ranged
from4.6 to 7. “E’, the time required from one exposure to the next exposure, averaged 67 to 102 seconds,
being the shortest in room No. 1 and becoming progressively longer in the order of rooms No. 3,4,2,and
5.

In comparing Fujimaki’s results with Yoshioka’s in one and the same room (No. 4), the latter was
found to take longer for all operations except ‘B’, when he took 122 seconds as against the former’s 139
seconds, as shown in Table 2. Further in respect to Yoshioka’s results, all the results in room No. 6 took

longer than those of room No. 4.

Discussion
When the time required for fluoroscopic examination is discussed, it is always important to consider

the difficulty and the methods of diagnosis. There is considerable difference in the methods of examina-
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tion according to the difficulty of diagnosis. In recent years, the tendency to examine the patients at first
rather simply by means of a screening test or a routine examination. And if a doubtful feature is observed,
the further examination is followed. It is quite natural that a difference will arise between the time re-
quired in the first and the second exarninations.

In this study the number of sheets of X-ray film used for a patient was considered for this reason.
However, it was estimated that the students’ going in and out of room No. 5 in pursuit of their studies would
somewhat affect the efficiency of the room.

The estimation of the results in each room was as follows:

Room No. 1: ‘A’, the total time required per patient, was 564 seconds (ranking third). The room
was the best equipped, with an under-tube televising fluoroscope fitted with remotecontrolled automatic
film changer, but the result ‘A’ was not so good, ‘B’, the average interval time between patients was the
shortest, being 121 seconds. This was because the patients are prepared for examination in a spacious dress-
ing room adjoining the fluoroscopy room. Therefore, ‘C’, the actual time required in the Auoroscopic
and radiographic examination of a patient, averaged 472 seconds (ranking third next to room No. 2 and
4). This is due to the fact that most patients received scrutiny for abnormal findings which had already
been observed by fluororadiography. To this also may be attributed the result that ‘D, the number of
sheets of film used for one patient, reached an average of 7 and this was the largest of all the cases examined
by Fujimaki. However, the time required from one exposure to the next exposure averaged only 67 se-
conds, being the shortest due to the automatic film changer and the brightness of the fluoroscopic image.

The method of Campbell and Tuddenham, who have reported high efficiencies achieved with remote-
controlled apparatus, seems to require much more time than the method using an automatic film changer,
because every time a shot is taken a technician must enter the room and change films and the posture of the
patient. The automatic film changer is considered to offer the best prospect of saving time because of its
ability to change films without suspending fluoroscopy.

Room No. 2: In this room, ‘A’ was 525 seconds, and ‘C’ was 413 seconds (the shortest), which seems to
be due to the fact that patients simply underwent examinations akin to routine health examinations and the
number of sheets of film used was only 4.6 (the least—as in room No. 4). The interval time between pa-
tients averaged 133 seconds, being the shortest after room No. 1. This is due to an adjoining dressing room
and an assistant nurse in addition to a technician, However, the time ‘E’ was next longest after room No.
5, because whenever films are changed, a technician came from the next room and the efficiency was re-
duced.

Room No. 3: ‘A’and ‘C’ in this room were next longest after room No. 5, being 655 seconds and 526
seconds respectively. This is due to the average number of sheets of film used per patient being 6.4
(including cases requiring detailed scrutiny). However, sometimes a physician was in the fluoroscopy
room acting as an assistant and consequently the efficiency of this room was rather high, closely following
that of room No. 1, as shown by the fact that the time required from one exposure to the next exposure
was 82 seconds. The difference between the values of ‘E’ for this room and for room No. 2 (the structure

of which is not so different from that of room No. 3) seems to be due to the presence of assistants in the fluo-

roscopy room. The interval time between the successive’patients’in room|No. 3 was 22 seconds longer than
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that of room No. 2 (being 133 seconds), because the dressing room cannot be used efliciently, that is, the
technician must also lead patients to the dressing room for the lack of an assistant nurse. This can be re-
duced by improving the method of summoning patients.

Room No. 4: This is similar to room No. 2 in layout, and the results from both rooms were similar
while the room No. 4 had one more assistant. This shows that one assistant is enough for a fluoroscopy
room and that there is no further increase in the efficiency in respect of time if more assistants are present.

Room No. 5:  All the results were the worst in this room. The tirne ‘B’ was over twice as long as that
of room No. 1, and reached 251 seconds. These are attributed to the following factors. There was no
dressing room, so that the former patients must finish dressing before the next one enters into the room.
Further, only one physician prepared all the contrast media and injections syringes etc. at the same time.
The time required from one exposure to another was long (102 seconds), because the physician himself
must change films everytimes, and walk several paces across a spacious room to fetch the contrast media
and to reach the film-changing box. Whenever students enter into the room in pursuit of their studies,
it causes a further decrease in the efficiency of the fluoroscopic examination.

With the use of one and the same room, No. 4, a considerable difference was shown between the results
obtained by Fujimaki and Yoshioka. In the cases dealt with by Yoshioka, ‘A’ was 956 seconds and ‘¢
was 854 seconds, and this was longer than Fujimaki., The reasons for this are that the average number
of sheets of film used by Yoshioka is 7.4, while Fujimaki used 4.6, only taking 86 seconds of ‘E’ against
Yoshioka’s 114 seconds. This time is the sum of time taken in film changing and in fluoroscopy including
the operation of a radiographic-fluoroscopic table. The room and the number of staff members were the
same, so the difference between the two is thought to have arisen mainly from the difference between actual
time spent in fluorescopy. The differences between the times expended in fluoroscopy vary depending
on the difference of difficulty of diagnosis, the condition of the patient (the degree of weakness, the age,
etc.) and the physician’s line of diagnosis, and it cannot be changed simply. On the other hand, film-
changing and operation of the fluoroscopic and radiographic table have nothing to do with the accuracy
of diagnosis directly, so they should be reduced as far as possible. When Fujimaki carried out an examina-
tion, ‘B’ was 139 seconds in room No. 4, but was 122 seconds as reported by Yoshioka, and no explanation
has yet been found for this.

In the cases of Yoshioka, no difference was observed between the number of films used in rooms No.
4 and 6, but ‘E’ in room No. 4 was 114 seconds and that in room No. 6 was 131 seconds, possibly through
lack of an assistant. The interval time between patients in room No. 6 was 218 seconds, and this suggests
that being without a dressing room decreases the efficiency as found with room No. 5.

These results show that the efficiency of fluoroscopic examination is best increased by reducing the in-
terval time between the successive patients. For this, it is necessary to make a dressing room adjoining the
fluoroscopy room and to have each ready for examination by the time the former patient has been examin-
ed, enabling smooth use of the fluoroscopy facility. Further, it is necessary to reduce the time taken to
change films and to operate the fluoroscopic and radiographic table in so far as these have no connection
with the accuracy of diagnosis. For this purpose, it is the most effective to use an autornatic film changer.

Apart from this machine, as the second best method, there should be one assistant in the room for changing
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films. When a physician without assistant carries out fluoroscopy, the contrast media and the film-chang-
ing box have to be near at hand. In order to reduce the time taken by fluoroscopy, a bright fAuorescent
image must be obtained, and from this point of view it is advantageous to use the televising fluoroscope.

Further, when only a few physician are available to perform fluoroscopy, a remote-controlled table
for diagnosis is good to ensure full protection of the examining doctor against radiation hazard, even
though it may be inconvenient to use such a table because of changing postures, palpation and pressure.

These were same as already reported by many authors.

Conclusion

The measurement of the time taken was carried out on 1984 cases in 6 fluoroscopy rooms with dif-
ferent layouts in order to raise the efficiency of fluoroscopic examination of the upper gastrointestinal tract.
The results obtained from the measurement are shown below. The interval time required between suc-
cessive patients averaged from 121 seconds to 251 seconds, and this can be reduced by half by the use ofa
dressing room. The time taken using a fluoroscopic table, or the actual time expended in fluoroscopic
examination can be reduced to 67 seconds of the time from one exposure to the next exposure when using
the televising fluoroscope with an automatic film changer. By one and the same physician, however, it
takes 102 seconds in radiography under unfavorable conditions. In the absence of an automatic film
changer one assistant should be present in the room, and if only one physician carries out fluoroscopic

examination, contrast media and the film-chaninging box should be close at hand.
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