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First metatarsal-phalangeal joint of gout
—Macroroentgenographic examination in 6 times magnification—

by
Takeo Ishigaki

Department of Radiology, Nagoya University School of Medicine, Nagoya
(Director: Prof. Shinji Takahashi)

Research Code No.: 505

Key Words:  Macroradiography, Gout, Meiatarsal-phalangeal joint

The first metatarsal-phalangeal joints in 35 cases suffering from gout as well as those in 13 normal
cases are examined by normal roentgenography and macroradiography in 6 times magnification. Roent-
gen findings are classified as follows: Large destruction of bone, small bone defect in round or ovale
contour, small bone defect with irregular thin contour, generalized osteoporosis, osteophyte formation,
circumscribed bone sclerosis, calcification, narrowing of the joint space and irregularity of the joint sur-
face. At least one of these roentgen findings is shown in 28 cases of gout. Nearly half of total findings
of small bone defects with irregular thin contour which are the most numerous findings of the gout in
this examination are revealed exclusively on the macroradiogram in 6 times magnification. The ir-
regularity of joint surface is exclusively inspected on the macroradiogram as well. Although the remain-
ing of findings, such as large destruction of bone and others are seen both on the normal roentgenograms
and macroradiograms, the macroradiogram provided more precise findings than the normal roent-
genogram. As the small bone defect with irregular thin contour is the early change of gout, macro-
radiography in 6 times magnification is considered the superior method to establish early diagnosis to

the normal roentgenography.
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Fig. 1:  Macroradiograph attached four X.ray tubes
and one image intensifier
A: X-ray tube having a focal spot of 100 in
size
B: X-ray tube having a focal spot of 300u in
size
C: X-ray tube having a focal spot 50 in size
D: X-ray tube having a focal spot of 1 mm in
size
E: Image intensifier of the X-ray television
F: Film changer
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Fig. 22 Right: Normal roentgenogram Left: Macroradiogram in 6 times magnification

Slight difference of curvature of the joint surface () is exclusively differentiated on macroradio-
gram. Although on normal roentgenogram a defect shadow (/) is seen, on macroradiogram the
bone trabeculation with fine construction is inspected not to be considered as a bone defect
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Fig. 3: Right: Normal roentgenogram Left: Macroradiogram in 6 times magnification
Contour of the bone is smoothly imaged on normal roentgenogram (), while on macroradiogram

that is inspected with irregularity ().
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Table 1. Clinical data and roenigenographic findings on 35 cases with gout
> ]
=1 B =
w g Roentgenographic findings 3 §":§.E: EE; = .E-Ep\
%oy |28k S23E BF |BoEl
S22 & 3055 1A 1B IC | ID | IIA | IIB | IIC |IIIA |IIIB .53:55 =% |8 g\vi,g
Years Times [mg/100 ml
1| F |53 R lweek 1 8.0
L ®
R P
2| M| 36 = Imonth 1 8.7
3| M |33 R 2months 1 8.4
L ¢ i
41 M| 25 R 2months 1 8.0
L o
R (@] L ]
5| M| 6L Gmonths 1 7.0
L (@] [ ]
6| M| a0 [~ O 8months| 2~5 | 7.6
L O
R ® @
7 55 1 2 8.4
L [ JleJeX | o0 L]
R O (o]
i )~ .2
8| M| 40 T 5 1 2 5! 7
R ®
9| M| 44 2 1 10.2
L
R e Oe ([ X ] ’
10| M| 28 2 2 8.5
L
R o oC
11 | M | 47 3 1 11.8
L ® o}
R .
12 | M | 48 I 3 2~5 10.5
13 37 | el ©9 3 |2~5| 88
L
.| R \
14 | M | 46 |— 4 over 11| 8.8
=5 o ‘
R ® o0 oC
15 | M | 50 — 4 over 11| 10.2
L o®® Ceo o}
16 | M | 35 B 4 2~5 7.4
L
R ® [ [
17 | M | 23 4 2~5 10.2
L o0 L o0
R ® ® L]
18 63 5 5 11.0
L [ ] @ o]
|
19 21 i 5 over 11| 10.5
R ® ®
20 | M | 16 6 5 8.0
L O
R o0 ® ® oe X
21 | M | 58 6 3 8.5
| L e oo )
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22 | M | 56 -—%"- | 6 6~10! 10.1
®

23 | M | 53 -—13-- goee ee N 6 2~5 8.9
L ® [ ]

24 47 ~£- s 7 over 11 8.6
L ®

25 | M | 61 R ® . e o o 7 over 11 | 10.0
L [ ] ® @ [ ] L ]

26| M| 36 —%— 8 over 11| 10.9

27 | M | 47 R ges 0O ® 8 over 11| 11.4
L e® 0O

28 | M | 62 R 0 9 over 11| 10.9
L o]
R

29 | M | 31 _L 9 2~5 12:2

30| M| 38 —i- ® 10 6~10 9.1
L o ° 000

31| M| 64 z d ML N ® 10 |over11]| 10.6

32| F |2 [-R 29 O 2 O 11 |over11| 8.3
L ce

33| M| 45 R [ X ] cee { ¥ ] [ ] [ ] 15 T 3.9
L 29909 Co @ L ]

34 | M | 46 R [ XL X} ce [ X ] [1] o 17 — 9.9
L o®® 0O
R eoe®® @ ® (] ® [+ [ ]

35| M |40 ] Peooe Oe ® e 34 over 11| 11.2
L ®00

White circle means that the finding is inspected exclusively on macroradiogram in 6 times magnification,
while black circle means that the finding is inspected both on normal radiograma and macroradiogram in 6

times magnification
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Table Z. Clinical data and roentgenographic findings on 13 cases wothout gout

] N - . Serum
Case Sex | Age Site of Roentgenographic findings | Clinical ric
No. 7| examin. T [ o P | . diagnosis acid

1A 1B 1IC | ID | IIA | 1IB | 1IC | 111A |IIIB /100 ml
i T s S el e ol

M | 51 Health 3.6

1 #] L ° ® o i]
R [ ] =} ® )

[ Hepatitis 5

2\ M| 83— e o ® i 59
R [ ] [ ® )

M | 58 | Liver cirrhosis 3.6

3 58 ! L ° ® )

R 3 e o .
4| M |71 | } Hypertension 5.1
L | o o ® F
R ™ e | ® . ]

5| M |82} | . Health 4.6
IR B R S e | e | ®

6| M| 36 i |f Hyperthyroidisms, 5.4
I R Cancer of

7| F |42 L cervix uteri 5.4
BN [ . .

8| F |48 3 l Hyperthyroidisms| 3.8

9| F |51 R f Liver cirrhosis 5.7
e o | | |

y R s
10 | M | B9 L Liver cancer 4.7
| R e o

11| F | 65 Pneumonitis 4.7

S L o |
" R '

12 | M | 61 L Lung cancer 5.0

< R | o | o o Cancer of

13| ¥ 59 L | | | ® | [ cervix utert 4.9

White circle means that the finding is inspected exclusively on macroradiogram in 6 times magnification,
while black circle means that the finding is inspected both on normal radiogram and macroradiogram in 6

times magnification
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Fig. 4: Right: Normal roentgenogram Left: Macroradiogram in 6 times magnification
Large destructions of bone are seen both on normal roentgenogram and miacroradiogram. Fine bone

trabeculation in the destructed area is more poorly imaged in number and detail on normal roentg-
enogram (/) than on macroradiogram ().
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Fig. 5: Right: Normal roentgenogram Left: Macroradiogram in 6 times magnification
Both small ovale (/) and round(,/) bone defects are imaged on macroradiogram, while on normal

roentgenogram only the ovale defect is seen.
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Fig. 6: Right: Normal roentgenogram Left: Macroradiogram in 6 times magnification
Small bone defect with irregular thin contour (/) not imaged on normal roentgenogram is imaged

with irregular arrangement of bone trabecula.

i

Fig. 7:  Right: Normal roentgenogram Left: Macroradiogram in 6 times magnification
Generalized osteoporosis is imaged both on normal roentgenogram and macroradiogram. On macro-
radiogram the image of the regular bone trabeculation (/) and that of the irregular bone trabe-

culation (/) are mixed.
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Osteophyte (), subchondral osteosclerosis () and narrowing of the joint space are seen both on
normal roentgenogram and macroradicgram. Trabeculation of the osteophyte and osteosclerotic
area is more clearly imaged on macroradiogram than on normal roentgenogram,
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Fig. 9: Right: Normal rcentgencgram Left: Macroradiogram in 6 times magnification
Calcification (/) is seen both on normal roentgenogram and macroradiogram. Irregularity of the
joint surface (/) is inspected exclusively on macroradiogram.
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