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Studies on the Arthorography of the Elbow Joint

hly

Yoshitsugu Asakawa
Department of Radiology, Nippon Medical Schoal.
(Director: Prof. T. Saitoh M.D.)

It is of importance that attention should not be focussed only to the presence or absence of skeletal
damage in evaluating joint injuries with X-ray examination. Conventional X-ray examination affords
informations only on skeletal changes. It may be, therefore, inadequate in assessing damage to the
Jjoint capsule or ligaments or, if present, to discs and articular cartilages. In order to detect changes and
injuries of this type, joint capsule and cavity must be examined by arthrography.

The history of arthrography began with the work of Werndorf in 1905. Since then, many reports
-on arthrography have been published throughout the world. However, these studies have been used chie-
fly for the examination of large joints as knee, shoulder and hip joint, while the arthrography of the elbow
has not so often been practiced in spite of its clinical usefulness up to the present. Therefore, the author
intended to investigate findings which could not be revealed by meas of conventional X-ray examination
researching the course of disappearing contrast media mixed with radioisotope in the joint cavity by
photodensitometric and radioisotope temporal scanning.

The arthrography has been carried out in 104 elbow joints (dead bodies 35, living bodies 69). The
results obtained were as follows:

1) As for the contrast media, 609, urografin as positive contrast medium, air as negative contrast
medium and the combination of these media have been tried with satisfactory results. The suitable and
sufficient amount of contrast media injected into the elbow joint cavity have been studied and decided
as follows:

a) positive contrast medium: about 5 ml,

b) negative contrast medium: 10—15 ml, and

¢) double contrast method: the average proportion of the negative and positive contrast media
is 5 to 1.

2) The site of injection is chosen at the humeroradial interarticular space at the horizontal position of
the forearm with 90 degree flexion.

3) Multidirectional radiography, with extention, flexion or rotation of the forearm, enlargement
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radiography, tomography and cineradiography ofelbow joint were useful in order to know delicate findings

of the arthrogram.

4) The normal arthrogram of elbow joint demonstrated clearly the boundaries of the joint cavity
and contrast media entered chiefly into the three recesses; volar recess, dorsal recess, and annular recess,
of the elbow joint. Especially positive contrast medium was excellent to depict the structure of the joint
capsule.

5) The arthrogram with double contrast technic demonstrated often its characteristic effect.

6) The adequate amount of the 60%, urografin injected into the normal adult elbow joint disappeared
on radiograms mostly within 120 minutes after injection in the majority of cases. The absorption of the
injected air in the normal case occurred relatively slowly compared with the 609, urografin. Thus it dis-
appeared on the radiogram between 48 hours and 72 hours after injection, so this fact fascilitates the double
contrast study of the elbow joint.

7) The course of photodensitometric curves on succesive arthograms coincided with macroscopic im-
pressions in regard to the disappearance of the injected 609, urografin.

8) The disappearing course of the contrast medium in the joint cavity is so important that the author
has studied this on many clinical cases by means of photodensitometry on successive arthrograms and
temporal scanning of the radioactivity of the radioiodinated mixture of the contrast media. As a result,
photodensitometric curves and temporal scannings curves of the radioactivety revealed significantly
corresponding tendency in the majority of cases.

9) Any accidents or sequelae in many cases have not been hardly noted by arthrography.
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Tab. 1. Arthrography of the elbow Jomt in dead bodies,

s | Number of examin- | Number

JLE(t e]bow Jmm

of examin- | Right elbow joint |
! (— I

| | ed bodies _|__ed elbow Jcﬁ”lli_____;__. A 3 il ]
| Male | 20 ! 28 | 15 I 13
Female " 5 | 7 | 4 3
| — |
| Total 25 | 3 | 19 16
Tab. 2. Arthrography of the elbow joint in living bodies,
- ) Number of examin- | Number of examin- | 1 o S|
- Sex ‘ ed bodies ed elbow joints Ii Left elbow joint ; Right elt.)“w_ai joint I
! Male | 51 58 [ 20 38 |
Female 8 11 I 3 8
Total 59 69 23 46
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Roentogenogram
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Fig. 3. Arthrogram of elbow joint (Perabrodil *
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Fig. 4. Normal arthrograms of elbow joint in adult (602; Urografin 5cc).

a) Antero-posterior, and b) lateral view;
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a b

Fig. 5 a. Enlargement radiography of arthrography. b. Tomogram of arthrography.

c. Tomogram of arthrography.
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Fig. 6. Normal arthrograms of elbow joint in adult.

a) Antero-posterior, and b) lateral view.
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Fig. 7. Normal arthrograms of elbow joint in adult. (602, Urografin 5cc-+ air 15cc)

b

a) Antero-posterior, and b) lateral view.
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Fig. 8. Cases of technical [ailures.

a) and b) Contrast media in extra capsular soft tissue. ¢) Note small leakage

of contrast medium at the site of injection. Arrow marks the contrast medium.

d) and e) contrast media (air) in extra capsular soft tissue.
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Tab. 3. Macroscopic observation on the disappearance of contrast media (6025 Urografin) in

normal and abnormal arthrograms.

| ed elbow joints

| — - The disappearance of
Number of examin- | the contrast medium
with in 2 hours after

The disappearance of
the contrast medium |
more than 2 hours af-
ter injection

o 4 | Fibrous dysplasia 2
4 (33.4%) | Post operation of

! | Lung the 1T
| seminoma 1
=D Eome

8 (61.5%) Tab. 4

injection

I i i ] n
Normal | .

elbow joints | 12 & (66.6%)
' |
Abmeral—— §
__elbow joints | N 13 - 5 (38.5%)
| Total i 25 |

13 (52.0%)

ks ]
12 (48.09%) i
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Tab. 4. Further description of the pathologic arthrograms.

Diagnosis or Symptom

X-ray finding Residual contrast

i tion medium after 2 hrs.
1 | 39 | & |Right !"'-_I;IthTda“tﬁ-ritis_ - " Swelling of the soft tissue | Present
' i . Fracture of the proc. cor- ’
2 i 13 & |Left Trauma ey Absent
3 | 54 #  Right | Epicondylitis Humeri Same | Present
4 | 40 2 |Right| Rheumatic arthritis Nothing particular i Present
5 | 48 @ Left Same Nothing particular Present
| | Fracture of the epicond.
6 42 | & |Right| Obsolete fracture med and. Fracture of the Absent
[ | capitulum humeri.
| | I Fracture of the proc. cor-
| Fl s e onoideus. Fracture of the ene
T 383 | 8 Enght ; Haemoarthritis epicond. med. Dislocation Present
S B ! - SOl Hjoin: L I
8 | 19 | & |Left Rheumatic arthritis | Nothing particular | Present
9 | 61 & |Right| Same | Nothing particular | Present
10 | 23 5 |Right| Trauma Nothing particular . Absent .
11 | 22 | & |Right| Same Nothing particular | Absent ;
| Fracture of the epicond. |
12 | 20 | 5 |Right| Same lat. and Deformity of the Present
| epicond. med.
13 | 31 Right | Same Nothing particular | Absent

E)t)\ )
£
SEANERS )

“ESh FE Bfip 'JJHBZ

2 BF[ES

b c
Fig. 9. The disappearance of contrast media (602 Urografin)

a. Immediately after injection. b. One hour after injection. c. 2 hours after injection.
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Fig. 10. Temporal densitometry of the contrast
media on the normal arthrogram.
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Fig. 11. The disappearance of contrast media (602 Urografin 5cc) in the abnormal elbow
joint of an adult.
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a. Immediately after injection. b. One hour after injection. c. 2 hours after injection.
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Fig. 12. Temporal densitometry of the contrast
media on the abnormal arthrogram.
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Fig. 13. The disappearance of contrast media (air 13cc) in the normal elbow

joint of an adult.

a) Immediately after injection. b) 24 hours after injection. ¢) 72 hours after injection.
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a b

Fig. 14. The disappearance of contrast media (ai
elbow joint of an adult.
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r 10cc+ 602 Urografin 3cc) in the normal

a. Immediately after injection. b. 1 hour after injection. c¢. 24 hours after injection
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Fig. 15. The disappearance of *'I-Diodrast (10uCi)
+702 Pyraceton(3cc).
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c. Temporal densitometry of the contrast media
on the arthrograms.
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A. Roentgenograms.

B. Arthrograrns.

Fig. 16. Case I. 24yrs. male, normal elbow joint.

a) Immediately after injection. b) I hour after injection. ¢) 2 hours after injection.
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(FEAIERAD WL 44 FF 2+ #910 uCi+
Table 7 The disappearance of '*'I-Diodrast (10uCi)

+T709 Pyraceton (3cc).

24y, male. (Right elbow joint)
(Contrast media)"'I-Diodrast 10uci+ 702 Pyraceton 3cc

H.V. 820

Window 6

E.V. 364+ 30.Gain 4

c.p.m.of the inj-

c.p.m.of the | pocigual cont
ected elbow joint | other elbow joint | rast medium
Bodybackground 70 90 alter lajection,
10 minutes later 45951 86
15 40999 82 Present
35 26698 105 Present
45 20263 110 Present
60 15532 99 Present
1.30 9383 95 Present
2,00 6302 68 Absent
2.30 4129 58
3.00 3160 60
4.00 1598 68
5.00 801 72
6.00 401 58
24 hours later 65 57
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a) and b). The disapperance of '"'I-Diodrast
(10xCi).
¢). Temporal densitometry of 702 Pyraceton
(3cc) on the arthrogram.
fir3% L < SR A At E 22T 5.
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A. Roentgenograms,

\

)

B. Arthrograms.
Fig. 17. Case II. 47yrs. male obsolete fracture.

a) Immediately after injection. b) I hour after injection. ¢) 2 hours after injection,
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Table 8. The disappearance of "'I-Diodrast (10uCi)+702; Pyraceton (3cc).

47y, male. (Right elbow joint)
(Contrast media)” |-Diodrast ca. 10, Ci+ 70%; Pyraceton 3cc 100/

H.V. 824 Window 6

E.B. 334+30.Gain 4

c.p.m.of the inj-| ¢.p.m. of the Residual contr.
ected elbew joint | other elbow joint | a5t medium
Bodybackground 82 96 after injection
10 minutes fater | 41262 130 Present 50
15 26685 129
20 14753 142
25 12721 138
30 9756 109 Present
45 5068 129
60 3317 120 Absent
1.15 2220 110 .
1.30 1512 87 xc%m ~— =
1.45 1166 101 ->hour 1 2 3 4 5
2. 00 784 102
2.15 529 105 b
2. 45 363 99
3.15 225 90

| 03
10x10*, u4|'\
03 . \_ .
| bl N
| %; T 70% Pyracetan 3ce+IDI0. 1003
| 0.9 :
runﬁ H’ T 05 Urogratin See
10107 \
, N dens|
t.p.m
howr= 4 7 3 4 5 Min.1020304050 6070 8090100 120 150
a c
a) and b). The disapperance of **'I-Diodrast (10xCi).
¢). Temporal densitometry of 709 Pyraceton (3cc) on the arthrogram.
91k R.I. EiMEERelE Ao N3G o sy A #Ta, FBaKIalwFhy cpm. DEEN

FEMES 0> eyt 2 SRIERV T BT L 72 H: 0 52 351 = [ WIS TH b, FTb, F8b, Fob, 3 4 =
FRfT o XKBURET & 0 iEERIo B G c.p.m. OREFFFHIETHS. L, FTc, F8e,
ARENCBZE LD 0T 5. FICIITOBY T & b v OB |- i &
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B. Arthrograms,

Fig. 18. Case III. 13yrs. male, trauma,

a) Immediately after injection. b) I hour after injection. c¢) 2 hours after injection.
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Table 9. The disappearanceof '*'I-Diodrast ( 10uCi)-+702; Pyraceton (3ec).

13y, male. (Left elbow joint) "0 Diograst 10u0i+10% Pyraceten 30C ook
(Contrast media)™l-Diodrast ca. ) 0uCi+ 707 Pyraceton 3cc
H.V. 828 Window &
E.B. 334+ 30 Gain 4 1
c.p.m.of the inj-| c.p.m of the Residual cont-
ected elbow joint | other elbow joint | ooy mediym
Bodybackground 84 79 after injection
5 minutes later 63955 95 B )
10 49842 97 Present |
15 45267 |
20 | 42194 | 114 | Present
25 16251 128 ] -
30 35531 106 Present
40 29419 113 Present
50 27642 112 Present
60 24235 126 Present
1.30 15607 109 Present
2.00 11319 102 Present \
2.30 8193 100 ] Ny
3.00 5334 97 Absent | xcom, o
3.30 \_,_‘__
: " —_
4.00 3355 115 —
4.30 2310 36 ] hour ! 2 3 ] 5
5.00 1450 70
5.30 929 76 b
XRFikoited il meb i)
[}
U1 Diograst 10uCi+10% Pyraceton 3CC noRek :: \
i ]
(1] \‘“"‘-w-_.__-_____
. - = '_'_-‘—u-.__._,'
[
\ (8}
0
[1]
it
. \\\
X \
cpm density
|
[ ]
bour ! 1 1 ' [ £ heur I " " 35
a [+

a) and b). The disappearance of '°'I-Diodrast (10uCi).
). Temporal densitometry of 7094 Pyraceton (3cc) on the arthrograr.
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a) Roentgenograms.
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b) Macroradiograms. ¢) Arthrograms (air 10cc+60%

capsular soft tissue,

Urografin 3cc). Bone fragment in extra

Fig. 19. Case I. 5lyrs. male. Trauma.
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a) Roentgenograms,

i

Fig. 20. Case 2. 19yrs. male.

b) Arthrograms (609 Urografin 5cc) small fragment in extra capsular soft tissue.
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Fig. 21. Case 3. 26yrs. male. Trauma (Osteochondritis dissecans).

a) Roentgenogram. b) Arthrogram (air 15cc) Arthrogram showing small bone fragment in

intra capsular. ¢) Arthrotomography
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a) Roentgenograms.
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Fig. 22, Case 4. 31yrs. male Trauma.

b) Arthrogram(609 Urografin 5cc). ¢) Arthrogram (air 10cc+6025 Urografin 3cc) Arthrograms
showing bone [ragment in intra capsular. d) Extracted bone fragment by operation.

NEE R Tk ek & 2N
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23 a), Tl 3 HEES50% V0 75 74 v 3ccd Flv
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a) Roentgenograms.
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b) Arthrograms (009 Urografin 3cc) Arthrograms 3 days after injury: rupture
of the medial articular capsule.

e d IS f

¢) Roentgenogram 3 days after injury.

d) Arthrogram 3 days after injury (602 Urografin Zcc),

e) Arthrogram 8 days after injury (50% Urografin 3cc).

) Arthrogram 15 days after injury (602 Urografin3cc).
The leakage of contrast medium (arrow).

Fig. 23. Case 5. 13yrs. male. Trauma.
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a) Roentgenograms.
Roentgenograms showing fractures of epicond-
vlus medialis, processus coronoideus with frontal

dislocation of the radial head.

i s it
| g P 8 P
B oo
Y b

b
b) Arthrograms (609 Urografin 5cc).
Arthrograms 2 days after injury: rupture of the medial articular capsule.
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c) Arthrograms 14 days after injury (602

HARE R 5 38 35260 W2 &

]

Urografin 5cc).

Fig. 24. Case 6. 33yrs. male Pitcher elbow.
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a) Roentgenograms. small loose body in the humero-radial cavity.

b) Tomogram.
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C

¢) Arthrograms (air 10cc+ 609 Urografin 3cc),
Not the change of contrast medias line in the humeroradial cavity, Arrow marks

the injury of the radial head.
d) Arthrotomogram.

Fig. 25. Case 7 16yrs. male. joint-mouse (Osteochondritis dissecans).
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a) Roentgenograms. Fracture of proc. coronoideus.

b) Arthrogram (609 Urografin 3cc).
Arthrogram showing bone fragment in intra capsular,

¢) Arthrotomogram.

Fig. 26. Case 8. 13yrs. male. Trauma.
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Fig. 27. Case 9. 16yrs. male. Trauma,

a) Roentgenograms,

b) Arthrograms (609 Urografin 5cc).
Arthrograms showing the annular recess not filled by contrast medinm.
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a) Roentgenograms.

b) Arthrograms (6025 Urografin 5ee).

Arrow marks the bursa bicipito-radialis.

¢) 3 hours after injection.
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