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6 Hemiresection interposition arthroplasty
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8 £FEAETEEM
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-ERIOE, HEM b BEREENEET 24584
4EEMICL > C ADL BZBHcEEIhTL
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BEINTW 2EHEOR EEELFEHFL
BRI L - EREOEE OB IESTEET
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frTOBEEREREHE LT w32, TEIHTIZEHE
BT, SHEE 20BEORMAMTEET %
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FMHELER RFESHFEI LTS, EF
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BEEEEY 2 -2 ETURLOL, BE &
DEEEREE VY YOEDOL S CHAL, W
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DECEHET 2835 2, 3 PFEEHEE,
BEDHEOE S IEEEMBENTEAT S, 35K
274 ® 1.8 mm @ Kirschner wire 2 BEEE T
RXEVTE2 IPFELERHZEET 2, &
hic X D BAEE 2 FREBICHS 220 & 5 i
WEET AL TES (K8, HETHIIT S
A EHOHFRE BT %79,

3. ALESEnEHR

EEIDORE, K, FREOBENEFEEL, FEEHO
AIENE S B BB I DB I TS & 7 245,
HEDE IARHCOIVEELZRERZE>
TR,

1967 FE1Z Swanson D3 ETIC X L T flexible
By o ANTREE (B 9) ZEHE L, vV a2
NEERRA VT N OB ERE RES
BHoie, 1970 FRBF I ANTHEE LT
Meuli'®= Volz'®7z ¥ ® ball and socket ATE§
EILSERFE S NERIRIGH S iz, 1~2 EDEEARE
BEFTHo2, 5 EFHBORBTIEEND »
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60 meZetE, stage IV,

K= DW3HPHELREEREL, failure
rate I3 30%RIRICDIZTZ LW/ESI N TWB, £/
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Summary

Surgical treatment for rheumatoid arthritis of the wrist

Surgical treatment for rheumatoid arthritis of the wrist is detailed. Synovectomy of the wrist joint
is effective for the prolonged synovitis that resists medicinal treatment with retained joint space.
Darrach, Sauvé-Kapandji and hemiresection interposition arthroplasty are indicated for painful forearm
rotation due to the destruction of distal radio-ulnar joint. Limited wrist fusion, especially radiolunate
fusion is a reliable method for pain relief and the stability of the joint. Each operative intervention should
be selected according to the radiographic stages and demands of the patients, considering the condition
of the other joints. '

Jun—ichi ISHIKAWA et al, Hokkaido Univ., Hokkaido
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FREHAAOIME & U CREEERIRET,
FRREBIT 2 1E U0 LT 2FIRERR, ARE
AERE, =Z/AEERE (TFC) #1E, &I
BREE (DRUJ) BiF7%Z EBRENTH B,
INSDIMBIZHTTZ I NEYF—vavicdh
Teo T, ETFHEHOEHLNA T A=
AT DHGEBLETHBEE2D,. KET
FIZ CDWFEEIONA A A A =7 A 12D0nT
- &, FEEIMELMRS L UEITIZEL
e RF|HIMBIC X T 2 EEEEDOERIZOWT

WARBZEET S,

| . FEEIDNAAAXAZI R

FHEHIZ 8 DOFREBLUVBERBICLIVE
LG, FIREIGEMFRY & L THRE,
ARE, ZABD3IO>NDHY, BB LEEFR
B (radiocarpal joint) 2T 3. BB
BREFREHRICEBCEELEFE LF X
ph, ZHEFLOHHEHEEZET . BEUFIR
SNIRERE, NERE, BEE, BHEXD
BEL s, WIAIFRS L 0 H\»i2 CRRhRE
#i (midcarpal joint) Z#E T2 (M1). F
RREHESNI T FEES IS T 2 BEREIOFR
i, BRI X VIEENL, EALSFRID 61

5) FEIENELIIME

[EMH 5} 56 3 8 5 1 940~944, 2005]

-
A FIREE

1 FEHOEREE R B, U:
g S:ARE L:BRE T:=
g P ERE H:BHB C:HHE
&, To: /N\EES, T XEEE

UFHEFINEDL Y, ZhZNOFRE O
M RE L R O EME OHIFIC L D EHE» D
BBEN b33 (M2). FHEHE
BRFrEEESICERETHD, BEFR
BEEN, FARPIRBEHOmMANESE TS, Fh?
hOBE»EERESICc ST 28481, —g
CEE TEETFIREE | FRPREE =6 4,
EETRMITLI6 EELONTVE, T
RIBEBID 5 b EEIXH 70% 5 F 18 Fh Je B &
KBWTIThbh, RETREFENLETNRHS0%T
H5. EMFERIIGEECEIRABE E b

Key words : wrist, kinematics, physiotherapy

* Rehabilitation after traumatic injuries of the wrist

** J. Ishikawa, A. Minami (%) | ILEERFEER SR (Dept. of Orthop. Surg., Hokkaido University, School of Medicine,

Sapporo).
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3. Dart throwers motion, FEEEEENSEREANDES
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B CTRAREEARE T L T 206 &8 L

FEMHERE TR 1I0~ISEFE T Y, Lo
T, FHESOWETYL > L HIEBHEENFT VO
DFHRE R BERESETH S, bbb LRRE
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HIER XV EET 28N> Tws,. —FHB
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B RN EE 2 & & THREIVE S, 24
BEWIERTHRO=HAB Dz, ZEFRT ],
SOMEAREEEREIEZNERS. AR
B (FAE) Bk & TRHRE BIRE BB R
#wEICEE I N D, AREHREEIC LD AR
BOEEBSHRBCBLORBBILT, A
REVEE AREVERT 2, wb® 3
dorsiflexed intercalated segment instability
(DISI) BN FET LI L LR,

O TEFRSFOEETRESNCEHL T, R
HTIE7% L B FEE (dart throwers plane)
TOEENL VAR THS I LWFEHEINT
ETWB? NREFE»SEREDEE
(WbW35—Y%2EIT35IWDEH) THY,
BE COFHEHOBXIZIZ LAY ZOETOE)
EThrEV-oThLurd Ly (K3).
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L, B N, FEOEEhEESH*>BEEBENICITS X

942

—204—

SHEET L. O LB EROMEBITED R
9" V> complex regional pain syndrome
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WRU 7z & D WCFROHE) - MEREENT R 5 <
BLtEE L, ER FECFREOBEONIEC
BHZIEBRETHL. HEREENIERDHE
BEZEBERTHZY, BTy 7E3RB LD
i BEREENEITE COEBER B T EMRE
B3I HHEHET S, DRU] OFLEMHE
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FRHOFHEELEFS N L 2 2R H 5
2, BT ORI TIE % OREE 77 BRIE
BHBEeEbNh3.
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Influence of Distal Radioulnar

Joint Subluxation on Restricted

Forearm Rotation After Distal
Radius Fracture

Jun-ichi Ishikawa, MD, PhD, Norimasa Iwasaki, MD, PhD,
Akio Minami, MD, PhD, Sapporo, Japan

Purpose: To analyze the influence of subluxation of the distal radioulnar joint (DRUJ) on restricted
forearm rotation after distal radius fracture.

Methods: Twenty-two cases of healed unilateral distal radial fracture with restricted forearm
rotation were included in the study. The subluxation of the DRU) was evaluated using helical
computed tomography scan at neutral, maximum pronation, and maximum supination and pre-
sented as the percent displacement of the ulnar head in both the injured and uninjured sides. The
radiographic parameters of palmar tilt, radial inclination, dorsal shift, radial shift, and ulnar
variance were measured on plain x-ray films and the rotational deformity of the distal radius was
evaluated from the computed tomography scan. The differences of each radiographic parameter
from the uninjured side were calculated. The relationships between the restricted forearm rotation
and the percent displacement of the ulnar head and each of the radiographic parameters were
analyzed statistically.

Results: When forearm pronation was restricted the ulnar head was located palmarly at neutral,
maximum supination, and maximum pronation with severe dorsal tilt of the distal radius. When
supination was restricted the ulnar head was located dorsally at maximum supination with severe
ulnar-positive variance.

Conclusions: The subluxation of the DRUJ was related to restricted forearm rotation. The radiographic
parameters of palmar tilt and ulnar variance showed an adverse influence on the position of the ulnar
head at the DRUJ, which might lead to restricted forearm rotation after distal radial fracture. (J Hand
Surg 2005;30A:1178~1184. Copyright © 2005 by the American Society for Surgery of the Hand.)

Type of study/level of evidence: Therapeutic, Level [V,
Key words: Distal radius fracture, forearm rotation, subluxation, distal radioulnar joint.

Restricted forearm rotation after distal radial fracture
is a common problem that occurs because of sublux-
ation of the distal radioulnar joint (DRUJ) and con-

From the Department of Orthopedic Surgery, Hokkaido University

School of Medicine, Sappero, Japan, tracture of the surrounding soft tissues including the
; Izi(e)gzwed for publication March 2, 20085; accepted in revised form July capsule of the DRUJ, triangular ﬁbrocartilage, and.
s . . 1
No benefits in any form have been received or will be received from a interosseous membrane. " It recently was stressed that
commercial party related directly or indirectly to the subject of this article. the congruity and stability of the DRUJ could be
Corresponding author: Jun-ichi Ishikawa, MD, PhD, Department of Or- . s . .
thopedic Surgery, Hokkaido University School of Medicine, Kita-15, achxev.ed when pe?formmg' cozr_rgcuve osteotomy for
Nishi-7, Kita-ku, Sapporo 060-8638, Japan; e-mail: ishi-j@med.hokudai. malunion of the distal radius.
“Cg’ b1 © 2005 by the American Society for S  the Hand Evaluation of the subluxation of the DRUJ is dif-
opyright © 2| y the American Society for Surgery of the Han . .
0363-5023/05/30A06-0012$30.00/0 ficult to a?ch1eve by plain X-rays becagse subtle fore-
doi: 10.1016/}.jhs1.2005.07.008 arm rotation can lead to misinterpretation of the ulnar

1178 The Journal of Hand Surgery
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PT: @-9

Figure 1. Each radiographic parameter was calculated as the
difference between the injured and uninjured sides. (1) Lon-
gitudinal axis of the radius. {2) Line tangential to the most
radial edge of the distal radius parallel to the longitudinal axis
of the radius. (3) Line perpendicular to the longitudinal axis
of the radius at the level of the ulnar margin of the distal
racdial articular surface. (4) Line perpendicular to the longi-
tudinal axis of the distal radius at the level of the distal ulnar
articular surface. (5) Line connecting the dorsal and palmar
margins of the distal radial articular surface, (6) Line tangen-
tial to the most dorsal edge of the distal radius parallel to the
fongitudinal axis of the radius. p1, palmar tilt; »), radial incli-
nation; rs, radial shift; ns, dorsal shift; uv, ulnar variance.

head position. Computed tomography (CT) is a reli-
able radiographic tool and several investigators have
advocated different methods for evaluating the sub-
luxation with a CT scan.”~'? There have been no
reproducible methods, however, to date. Recently Lo
et al'*? reported a new quantifying method to detect
the subluxation of the DRUIJ in a CT scan, which
they termed the radioulnar ratio. They compared this
method with other evaluation techniques (epicenter

method, congruency method, and Mino criteria'®'")
and proved the validity of their method. We have
used a similar method for evaluation with a CT scan
and presented it as percent displacement of the ulnar
head relative to the sigmoid notch of the radius. -

This in vivo study was designed to observe the
relationship between restricted forearm rotation and
subluxation of the DRUJ at neutral rotation, maxi-
mum supination, and maximum pronation and the
radiographic parameters after healed distal radial
fracture.

Materials and Methods

Twenty-two consecutive cases of healed unilateral
distal radial fracture with restricted forearm rotation
(pronation or supination) were included in the study.
The initial fractures were extra-articular dorsally an-
gulated fractures. Fractures that extended into the
DRUJ and radiocarpal joint were excluded. Cases
that showed restriction of both pronation and supi-
nation also were excluded to detect the influence of
DRUJ subluxation on limited pronation or supination
separately. The average time after the injury was 16
months (range, 6-36 mo). There were 20 women and
2 men with a mean age of 68 years (range, 29-84 y).
The initial treatments for the fracture consisted of
manual reduction with splint fixation (I3 patients),
intrafocal percutaneous pin fixation (8 patients), and
external fixation (1 patient).

Palmar tilt, radial inclination, dorsal shift, radial
shift of the distal radius, and ulnar variance were
measured on plain posteroanterior and lateral x-rays
after the fracture was healed and the differences from
the uninjured side were calculated. Dorsal shift was
defined as the distance between the line of the lon-
gitudinal axis of the radius and the line tangential to
the most dorsal edge of the distal radius on lateral
x-ray. Radial shift was defined as the distance be-

Figure 2. (A) Each patient’s forearm was fixed to a custom-designed apparatus using a tourniquet band with 60° of elbow flexion.
(B) The handle that gears with the protractor was locked to keep the position of forearm rotation {(neutral rotation, maximum

pronation, and maximum supination).
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tween the line of the longitudinal axis of the radius
and the line tangential to the most radial edge of the
distal radius on posteroanterior x-ray (Fig. 1).'* The
ranges of each parameter were as follows: palmar tilt,
—~43° to 5° (average, —14°); radial inclination, —19°
to 5° (average, —4°); dorsal shift, —3 to +7 mm
(average, +2 mm); radial shift, —2 to +9 mm (av-
erage, +2 mm); and ulnar variance, +1 to +6 mm
(average, +3 mm). In 3 cases the palmar tilt was
greater than in the uninjured side because of exces-
sive reduction of the dorsally tilted distal radial frag-
ment during the initial treatment for the fracture.

Subluxation of the DRUJ was evaluated using
helical CT scan (Xvision, Toshiba, Japan). The pa-
tients were in the prone position and the forearm was
fixed to a custom-made apparatus using a tourniquet
band to exclude the influence of shoulder rotation
with 60° of elbow flexion (Fig. 2A). Patients were
instructed to grasp the pole of the apparatus for exact
positioning of the forearm rotation (Fig. 2B). To
exclude rotation at the radiocarpal joint patients per-
formed the active forearm rotation without passive
forceful rotation. The degree of restricted rotation
was examined using a goniometer attached to the
apparatus and was confirmed on the CT scan by
comparing the position of the groove for the extensor
carpi ulnaris tendon in the ulnar head relative to the
radius between the injured and uninjured sides.

The scan was begun from the middle of the fore-
arm through the DRUJ at intervals of 3 mm with the
forearm at neutral rotation, maximum pronation, and

Dorsal

Palmar

Figure 3. Percent displacement. The center of the ulnar head
(0) was determined by selecting 3 points on an outline of the
ulnar head. A perpendicular line was drawn to the line
connecting the dorsal and palmar ridges of the sigmoid notch
of the radius. The length of the palmar segment of the line (8¢)
was divided by the total length (ag} and presented as the
percent displacement of the ulnar head. BC/AB X 100 (%) -
50 (%) was used to express the position of ulnar head;
positive = palmar; negative = dorsal.

Figure 4. Pronation-supination deformity of the distal radius
was determined by measuring the angle (6) between the
transverse axis of the radial shaft proximal to the site of
malunion and a line tangential to the sigmoid notch of the
radius from the helical CT scans at neutral rotation. The
difference of the angle from the uninjured side was deter-
mined as the pronation-supination deformity. Positive =
supination; negative = pronation.

maximum supination. A helical CT scan of the un-
injured side also was performed with the same rota-
tional positions. Subluxation of the DRUJ at neutral
rotation, maximum supination, and maximum prona-
tion was evaluated according to the radioulnar ratio
proposed by Lo et al.'® The forearm rotational axis is
a line connecting the fovea of the ulnar head distally
and the center of the radial head proximally. The
distal radius rotates around the ulnar head at the
DRUJ. In a clinical situation, however, subluxation
or dislocation at the DRUJ usually would be ex-
pressed by the position of the ulnar head. Therefore
subluxation of the DRUJ was evaluated by the per-
cent displacement of the ulnar head relative to the
radius.

We chose the slice of the CT scan in which the
ulnar head and the sigmoid notch of the radius had
the largest outline of subchondral shape. If different
slices were chosen for each bone then they were
superimposed on each other and a 2-dimensional
evaluation was performed. The center of the ulnar
head was determined by selecting 3 points on an
outline of the ulnar head. A line was drawn perpen-
dicular to the line connecting the dorsal and palmar
ridge of the sigmoid notch of the radius. The length
of the palmar segment of the line was divided by the
total length and presented as the percent displace-
ment of the ulnar head relative to the radius (Fig. 3).
The measurement was repeated 3 times and averaged
at each rotational position.

The pronation—supination deformity of the distal
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Figure 5. The percent displacement of the ulnar head in
group S (restricted supination). The ulnar head on the injured
side was located dorsally at supination compared with the
uninjured side. *p < .05, paired t test between the injured
and the uninjured sides. @, Injurecl; B, uninjured.

radius was added as a radiographic parameter, which
was obtained by measuring the angle between a
transverse axis of the radial shaft proximal to the
fracture site and a line tangential to the sigmoid notch
of the radius in a 3-dimensional reconstruction of the
helical CT scan at neutral rotation according to the
method reported by Prommersberger et al'” (Fig. 4).
The difference of the angle from the uninjured side
was determined as the pronation—supination defor-
mity (range, —15° to +11°; average, —6°; supina-
tion: +, pronation: —).

The patients were divided into 2 groups according
to the direction of the limited forearm rotation: pro-
nation or supination. The pronation was restricted
(average, 24°; range, 15°-40°) in 1 patients (group
P). The supination was restricted (average, 31°;
range, 20°-50°) in 11 patients (group S). The percent
displacement at each rotational position was compared
between the injured and uninjured sides in both groups
and analyzed statistically using the paired ¢ test. The

A

differences of radiographic parameters between groups
P and S also were analyzed using the Student ¢ test. The
results of these analyses were considered significant
when p values were less than .05,

Results

Percent Displacement at Each Rotational
Position

The percent displacement of the ulnar head at each
rotational position was compared between the injured
and uninjured sides.

Restricted supination (group S).  On the injured
side the average percent displacements of 11 patients
in group S at neutral, supination, and pronation were
7% dorsal, 2% dorsal, and 8% dorsal, respectively
(Fig. 5). When compared with the uninjured side (3%
dorsal, 11% palmar, 7% dorsal, respectively) the
ulnar head was located dorsally at maximum supina-
tion in the injured side (p = .034), which means that
the dorsal translation of the distal radius during fore-
arm neutral to supination was restricted (Fig. 6).

Restricted pronation (group P). In the injured
side the average percent displacements of 11 patients
in group P at neutral, supination, and pronation were
17% palmar, 17% palmar, and 8% palmar, respec-
tively (Fig. 7). When compared with the uninjured
side (0% dorsal, 6% palmar, 4% dorsal, respectively)
the ulnar head was located palmarly at all rotational
positions on the injured side (Fig. 8) and the differ-
ence was significant at neutral rotation (p = .039).

Radiographic Parameters in Each Group

Each radiographic parameter was compared between
the groups (Table 1). Palmar tilt and ulnar variance

Neutral (15% dorsal)

Supination
(9% dorsal)

Pronation
Yo dral)

Figure 6. The injured side of the patient with restricted supination. (A) Plain x-ray shows the ulnar-positive variance (4 mm),
Palmar tilt and radial inclination are nearly normal. (B) The palmar translation of the ulnar head is restricted in supination.

—210—



1182 The Journal of Hand Surgery / Vol. 30A No. 6 November 2005

20 T i
15 + T

17.6 78
10 *16.8 T

5 %

~10
-15

supination  neutral  pronation

Figure 7. The percent displacement of the uinar head in
group P {restricted pronation). The ulnar head on the injured
side was located palmarly at the 3 rotational positions com-
pared with the uninjured side. *p <2 .05, paired t test between
the injured and the uninjured side. @, injured; &, uninjured.

showed significant differences between the groups.
Palmar tilt was decreased significantly greater in
group P (average, —21°) than in group S (average,
—6°) (p = .016). The ulnar variance was more pos-
itive in group S (average, +4 mm) than in group P
(average, +2 mm) (p = .010). The other radio-
graphic parameters showed no significant differences
(radial inclination, p = .080; radial shift, p = .062;
dorsal shift, p = .498; pronation—supination defor-
mity, p = .754).

Discussion

Distal radial malunion frequently causes subluxation
of the DRUIJ, which can be one of the reasons for
pain and limited forearm rotation on the ulnar side of
the wrist.!~® Although several cadaveric studies have
reported the effects of malunion on kinematics of the
DRUJ and forearm rotation, there have been few
systematic in vivo analyses that have shown alter-

Supination
(16% ar)

ation of the congruity of the DRUJ after distal radial
malunion.'®~'® This study was designed to investi-
gate the relationship between limited forearm rota-
tion and subluxation of the DRUJ and 6 radiographic
parameters including rotational deformity of the dis-
tal radius. The most reliable method to evaluate the
subluxation of the DRUIJ in the clinical situation
would be a CT scan. The percent displacement used
in this study enabled the estimation of the position of
the ulnar head relative to the sigmoid notch of the
radius.

Adams'® investigated the kinematic changes by
creating a deformity of the distal radius in fresh
specimens and concluded that excessive radial short-
ening caused the greatest disturbance in kinematics
of the DRUJ, whereas decreased radial inclination
and dorsal angulation caused only intermediate
changes. More recently Moore et al'’ investigated
the 3-dimensional kinematic alterations of the DRUJ
in pronation—supination after malunited distal radius
fractures in vivo by using CT imaging. The location
and orientation of the rotation axis did not change in
the malunited wrists and no dorsopalmar translation
at pronation—supination was detected in the study.
These investigators attributed the reasons for these
findings to adaptation of the soft tissues after mal-
united distal radius.

It has been acknowledged that the ulnar head is
located palmarly relative to the distal radius in supi-
nation and dorsally in pronation because of the dor-
sopalmar translation of the distal radius in the normal
wrist, which was recognized on the uninjured side in
this study (Figs. 5, 7). On the injured side, however,
the dorsopalmar position of the ulnar head at the

Neutral (20% palmar)

Prounation
(11% palmar)

Figure 8. The injured side of the patient with restricted pronation. (A) Plain x-rays show the decreased palmar tilt (—20°). () The

ulnar head is located palmarly at the 3 rotational positions.
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DRUIJ was altered according to the deformity of the
distal radius.

The position of the ulnar head showed a significant
correlation with limited forearm rotation. In the
group with restricted pronation the ulnar head was
located palmarly at all rotational positions. By con-
trast in the group with restricted supination the ulnar
head was located dorsally at supination. Kihara et
al'® investigated the effect of a dorsally angulated
distal radius on the congruency of the DRUJ by using
cadaveric specimens. In their study they concluded
that the incongruency of the DRUIJ occurred with a
change of more than 20° of dorsal angulation of the
distal radius and forearm rotation decreased signifi-
cantly with dorsal angulation by more than 30°. In
our study the palmar tilt of the group with restricted
pronation was an average —21° compared with the
uninjured side. The increased dorsal tilt caused the
palmar location of the ulnar head relative to the distal
radius. The malposition of the ulnar head might
block the palmar translation of the radius in prona-
tion and also elicit changes of the tension of the
surrounding soft tissues including the triangular fi-
brocartilage complex, the capsule of the DRUJ, and
the interosseous membrane, which could result in
restricted pronation. By contrast the group with re-
stricted supination showed an average ulnar-positive
variance of 4 mm compared with the uninjured side.
The dorsal translation of the distal radius was re-
duced in neutral to supination and the ulnar head was
located dorsally at supination compared with the
uninjured side. The severe ulnar-positive variance
might block the dorsal translation of the distal radius
during supination, resulting in limited supination.

With regard to the rotational deformity of the
malunited distal radius Fernandez®? stated that the
distal fragment was flexed and pronated in Smith
type fractures with dorsal subluxation of the ulnar
head, which resulted in limited forearm supination.
In Colles’ type fractures the distal fragment was
extended and supinated with palmar subluxation of

the ulnar head.>* The rotational deformity of the
distal radius, however, showed no significant differ-
ence between the limited supination and pronation
groups in our study. Prommersberger et al'® evalu-
ated the rotational deformity in malunited distal ra-
dius fractures and concluded that loss of pronation—
supination did not correlate with the amount of
rotational deformity, which is consistent with our
results. In our study the number of patients was small
and the rotational deformity was less than 15°, which
might be why we could not detect exactly the influ-
ence of pronation—supination deformity of the distal
radius on the restricted rotation. A further study will
be needed to determine the effect of the rotational
deformity.

From this in vivo study we proved the relationship
between restricted forearm rotation after a healed
distal radius fracture and subluxation of the DRUJ.
The radiographic parameters of dorsal tilt of the
distal radius and ulnar-positive variance especially
showed an adverse influence on the dorsopalmar
position of the ulnar head at the DRUJ, which led to
limited pronation and supination.
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PALMAR DISLOCATION OF THE
METACARPOPHALANGEAL JOINT OF THE FINGER
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We report a case of palmar dislocation of a finger metacarpophalangeal joint. Disruption of all the
supporting structures of this joint and rupture of the flexor tendon sheath cansed marked
instability. Treatment was by open reduction and repair of the collateral ligaments.

Journal of Hand Surgery ( British and European Volume, 2004) 29B: 1: 90-93

Keywords: metacarpophalangeal joint, palmar dislocation, surgery

Although dorsal dislocations of the metacarpophalan-
geal joint are well documented (Green and Terry, 1973;
Kaplan, 1957), palmar dislocations of this joint are rare.

CASE REPORT

A 52-year-old woman suffered an injury to her left
hand when she was dragged with great force by a dog
while holding the dog leash in her left hand. Dorsal
dislocations of the proximal interphalangeal joints of the
middle and little fingers, and a palmar dislocation of the
metacarpophalangeal joint of the ring finger were
diagnosed (Fig 1). The proximal interphalangeal joints
were successfully reduced under local anaesthesia, but
reduction of the metacarpophalangeal joint failed. She
was referred to us, 6 days later and an open reduction
was attempted. Through a dorsal incision, the extensor
hood was incised radial to the extensor tendon. The base
of the proximal phalanx was found palmarly dislocated,
and the flexor tendon lay radial to the joint (Fig 2). Both
of the collateral ligaments were torn, and the dorsal
capsule was avulsed from the dorsal aspect of the base of
the proximal phalanx. There was a small chondral defect
on the dorsoulnar aspect of the metacarpal head. The
metacarpophalangeal joint could be reduced manually,
but it was unstable, and readily redislocated palmarly. A
palmar incision was then made, revealing a rupture of
the flexor tendon sheath and avulsion of the palmar
plate from the base of the proximal phalanx (Fig 3). The
base of the proximal phalanx protruded on the ulnar
side of the flexor tendon into the subcutaneous layer.
The radial collateral ligament was mainly avulsed from
its distal, and the ulnar collateral ligament from its
proximal, attachment. Both collateral ligaments were
repaired with suture anchors (Micro Anchor, Mitek,
Norwood, MA), stabilizing the joint (Fig 4). The
extensor hood was repaired and the finger was
immobilized with the metacarpophalangeal joint in 30°
flexion in a dorsal splint for 2 weeks. Active range of
motion exercises were then started. Eight months after
surgery the metacarpophalangeal joint flexed to 70° and
the extension was only limited by 10°. The patient

90

experienced no pain or disability in any of her daily
activities.

DISCUSSION

Palmar dislocation of the metacarpophalangeal joint of
a finger is a rare injury. Since the first description by
McLaughlin (1965), only 15 cases have been reported in
English language literature (Table 1), and its pathogen-
esis remains uncertain (Hargarten and Hanel, 1992; Lam
et al., 2000). Wood and Dobyns (1981) reported three
cases, and reproduced the injury in five of ten cadaver
specimens by applying hyperflexion and a proximal
translational force to the proximal phalanx. They
concluded that avulsion of the dorsal capsule from the
metacarpal neck and its interposition into the metacar-
pophalangeal joint as a result of a hyperflexion injury
were the essential pathologic processes in the injury.
Renshaw and Louis (1973), however, stated that the
mechanism of injury is forceful hyperextension of the
metacarpophalangeal joint, followed by distal attach-
ment avulsion of the palmar plate which is subsequently
entrapped in the palmarly dislocated metacarpophalan-
geal joint. However, they could not reproduce either
disruption of the palmar plate or the palmar dislocation
in any of 16 cadaver specimens. Betz et al. (1982)
suggested that a combination of active flexion and
forceful hyperextension was important in producing a
palmar dislocation, and stated that the lack of an active
flexion component explained why it had not been
possible to produce palmar dislocations in cadavers.
Rotatory force was thought to be responsible for the
ruptures of the collateral ligaments that occurred in four
of the 15 previously reported cases (Betz et al., 1982;
Misna et al., 1993; Moneim, 1983; Wood and Dobyns,
1981).

From the history obtained from our patient, the main
cause of the injury in our case was probably a
hyperextension force applied during strong active
flexion of the digit. The chondral defect at the
dorsoulnar aspect of the metacarpal head and the
rupture of the palmar plate also suggest that a
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Fig 2 Intraoperative photograph through the dorsal incision. The
base of the proximal phalanx is palmarly dislocated, and the
flexor tendon (asterisk) lies radial to the metacarpophalangeal
joint. There is a small chondral defect at the dorsoulnar aspect
of the metacarpal head (arrow head).

hyperextension injury was the mechanism of dislocation.
The rupture of the collateral ligaments may indicate that
forceful rotation occurred during the dislocation.
Reduction in our case was not difficult, but the joint
casily dislocated palmarly until the collateral ligaments
were repaired. .
" The rupture of the flexor tendon sheath as well as the
ruptures of the palmar plate and the collateral ligaments
may explain the palmar instability. If the tendon sheath
is not intact, the flexor tendons run more palmarly than
normal when the metacarpophalangeal joint is flexed
and this makes their moment arm greater than that of
the extensors. In an unstable metacarpophalangeal joint
which has no support from the collateral ligaments, the
palmar plate or the joint capsule, this imbalance of the
flexor—extensor mechanism may make the joint unstable
in the palmar direction. This is why maintenance of the
reduced position was difficult in our case.

Fig 1 a) Radiograph of the initial injury. Dorsal dislocations of the
proximal interphalangeal joints of the middle and little fingers
and a palmar dislocation of the metacarpophalangeal joint of
the ring finger. b) after reduction of proximal interphalangeal
joints.
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In cases where the metacarpophalangeal joint is stable
after closed reduction, non-operative treatment yields
the favourable functional results (Boland, 1984; Khuri

S

Fig 3 Intraoperative photograph through the palmar incision. The
sheath of the flexor tendon (asterisk) is ruptured and the
palmar plate is avuised from the base of the proximal phalanx
(arrow head). The collateral ligaments (small arrows) still
attached to the base of the phalanx are also torn.

THE JOURNAL OF HAND SURGERY VOL. 29B No. | FEBRUARY 2004

Fig 4 Both of the collateral ligaments were repaired using suture
anchors.

Table 1 Reported cases
First author Age Sex Injured Injured Mechanism Surgery Time Surgical Articular Final flex/ext
(years) side  finger  of injury from injury procedure interposition  arc (degrees )*
to surgery

McLaughlin (1965) — — —  Middle — Yes — OR DC —
Renshaw (1973) 48 M L Little H.E Yes 2 weeks OR PP 60
Wood (1981) 17 F L Index H. F. Yes 9 months Arthrodesis DC 0

20 M R Middle H.F Yes 2 weeks OR+TF DC —

61 F R Middie H. F Yes 5 months Arthroplasty DC 60
Betz (1982) 70 F L Ring HE Yes — OR -+ repair of UCL, PP, UCL Full

PP
Moneim (1983) 59 M R Little H.F Yes 7 weeks OR + repair of RCL, PP 70
UCL, PP, DC+ TF

Boland (1984) 65 F L Ring H. F No 0 — — Decreased by 20
Khuri (1986) 3] M L Ring H.F No 0 — — Full
Hargarten (1992) 66 M R Little H.F Yes 4 weeks OR —_— 65
Qui (1992) 20 M R Index H. F Yes 3 weeks OR+TF PP 20
Misna (1993) 68 M R Little Yes 3 weeks OR +repair of RCL DC 65
Takami (1999) 20 M R Ring — No 0 — — Full

60 F R Ring — No 0 — — 75
Lam (2000) 44 M L Ring H. F. Yes 0 OR~+TF PP 80
Present study 52 F L Ring H. E. Yes 6 days  OR++repair of RCL, UCL PP 60

Injured side: R, right. L, left. Mechanism of injury: H.E., hyperextension; H. F.. hyperflexion. Surgical procedure: OR, open reduction; TF,
provisional transfixation with a Kirschner wire. RCL, radial collateral ligament; UCL, ulnar collateral ligament; PP, palmar plate; DC, dorsal

capsule; —, not described.
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and Fay, 1986; Takami et al., 1999). However, if the
instability persists after closed reduction or reduction is
impossible, one should not hesitate to carry out an open
reduction. Wood and Dobyns (1981) reported a case
whose metacarpophalangeal joint redislocated two times
after closed reduction, and underwent an arthrodesis 9
months after the initial injury. The results of operative
treatment more than 3 months after the injury are
generally poor (Qui, 1992; Wood and Dobyns, 1981).
At surgery, if the capsule or the palmar plate are
interposed in the metacarpophalangeal joint they should
be extracted and the collateral ligaments should be
repaired if they are torn. The suture anchor system was
useful in our case for repair of the collateral ligaments.
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