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Surgical Treatment of Intrinsic Plus Deformity of the Hand
Moon Sang Chung, M.D, Goo Hyun Baek, M.D, and Keum Young Song, M.D
Dept. of Orthopaedic Surgery, Seoul National University College of Medicine

Intrinsic plus deformity, which results in severe functional impairment of the
hand, is caused by contracture of intrinsic muscles. This deformity can be
resulted from many causes such as ischemic damage, spasm of intrinsic muscles,
thermal injury, and so on. The surgical release of tightened intrinsic muscles,
may be the only solution to make usable hand, especially for severe cases.

Sixty five digits in 22 patients who were operated on from 1982 to 1992, were
evaluated retrospectively, to analyse the effects of surgery for intrinsic plus
hand. Among 65 digits, 13 were thumbs and 52 fingers. The mean age of the
patients was 26 years and 8 months and 17 cases were males and 6 females.

The causes were ischemic damage by laceration or crushing injuries in 11
patients, compartment syndrome in 5, cerebral palsy in 5, and burn in one.

Involved digits were thumb only in 4 patients, thumb and fingers in 9, and
fingers in nine. All the digits were classified preoperatively by Zancolli’s classi-
fication. In 13 thumbs retropulsion contracture was 4 and adduction-antepulsion
contracture was nine. All of the thumbs were treated by intrinsic release and Z
plasty (or rotational flap). Other procedures including arthrolysis, arthrodesis
and tendon reconstruction were combined in 9 thumbs. In 52 fingers, in addi-
tion to distal release, arthrolysis was combined in 12 fingers, and arthrolysis
plus volar plate release were combined in 4 fingers,

For the assessment, our criteria, based on subjective satisfaction of the
patient and range of motion, was used. The duration of follow up was from one
year to 9 years with the average of 26 months,

In 14 thumbs the results were excellent in 2, 6 good, 4 fair, and one poor. In
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52 fingers excellent was 12, 24 good, 13 fair, and 3 poor.
In summary we could improve the function of intrinsic plus deformity by
appropriate sugery, and their results were good.
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Table 1, Causes of Deformity

No. of Cases

Deep laceration 6
Crushing injury
Cerebral palsy

CO Poisoning

Forearm bone fracture
Burn

Total 22

— = O On

Table 2, Zancolli's Classification of Intrinsic Plus
Deformity

THUMB Retropulsion contracture : retraction
of deep thenar muscle adduction-
Antepulsion contracture : retraction
of all thenar muscle
Type 1 :Defect in simultaneous
and hook digital flexion,
without digital deformity
Type [ : Deformity with MP flexion
and IP extension position
Type I : Deformities similar to type
I, but with joint compli-
cation

Finger
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Table 3. Our Criteria for Evaluation

THUMB 1. Subjective satisfaction
2. Active stretching angle between
thumb and index
3. Passive stretching angle bet-
ween thumb and index
Subjective satisfaction
2. TAM(total active motion of MP,
PIP and DIP joint)
3. TPM(total passive motion MP,
PIP and DIP joint

FINGER

oy

29 FZo|y 417 wviulel & 2o 24 Fo
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B FL IA A gormz, £ed An
B +53 &% HE Flelig. F83 w
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43, 40-50%, 20-39%, 19% ©o|3t8 Z2t 4, 3, 2, & 7} 4 W o] AAEEL)

1d22 39} (Table 4). 553 &5 dde 180% olE 43, 150-179
£ 33, 120-149% 24, 1193 ©|3l& 1de= &
Table 4, Evaluation Method for Thumb gt £53 £ AS 210% o4, 180-
o Stretching angle () 209%, 150-179%, 149% °©J3t& Z7 4, 3, 2, 1
Subjective . . Score .
Active Passive Hoz 319}t (Table 5).
Much improved >45 >60 4
Improved 30-45 40-60 3 Table 5, Evaluation Method for Finger
Stationary 15-30 20-40 2 Subjective TAM TPM Score
Worsened <15 <20 1
Much improved >180 >210 4
Improved 150-180 180-210 3
232) 0]9l9] F#AHE ulRAE @zle] F@  Stationary 120-150  150-180 2
Worsened <120 <150 1

A Z %9l ‘Committee of the American soci-
ety for Surgery of the Hand °IX AZ&
TPM’9l 553 2 %3 $3HAE 7Igez & oA A 2ol i FHE 120t} H5E
gttt BHLFY Aoy F4A BE, 29 2 TS I o] 1WA 128 ALE oo _?_z,:
99 Azt B4 FE A8k =& AH B (excellent), 8¥olA 108 Alo]& $4(good),

Fig 1. Right hand of this 23-year-old man showed intrinsic plus deformity of index({(type 1), long fin-
ger(type I), and ring finger(type II) (upper column). Objective and subjective improvement of
the hand function, was obvious at follow-up of postoperative one year (lower column).
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64 °l3E &F

Table 6. Assessment of Grade

Score
Excellent 11-12
Good 8-10
Fair 6-7
Poor <5

* Total score = 12
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Fig 2, Ten years ago this 28-year-old man had deep laceration on his wrist, and showed adduction-
antepulsion contracture on thumb and type I contractures of four fingers(upper left and
middle). As adhesion of flexors were associated, tenolysis of flexors was combined with intrinsic
release of thumb and fingers, Arthrolysis of four fingers was performed because the deformity
was not corrected by distal release only. Picture of Bunnel test in this patient(upper right). He
could return to his job with reasonable function of the hand. This is the photograph taken nine

years after operation (lower colum).
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Fig 3. Crushing injury of hand and forarm made the right hand of this 33-year-old laboror useless
(upper column). Seventeen months after operation he could make fist and pinching (lower

column).
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Table 7. Subjective Satisfaction

No. of Digit
Score 4 3 2 1
Thumb 5 3 4 1
Finger 12 20 16 4

29 3 ¢ £33 34 &% e A
o] 2zt 1759 26 e, €F 30=9 43
=2 49D vex £21¢9 TAM TPM<
24 HF 8T=e 141EdA4 &F 154=9 183%
2 Z718ldch (Table 8).

Table 8. Improvement in Range of Motion

Thumb Finger
Active  Passive TAM TPM
Preop. 17 26 87 141
Postop. 30 43 153 183
Table 9, Overall Results
Thumb Finger
Excellent 2(15%) 12(23%)
Good 6(46%) 24(46%)
Fair 4(30%) 13(25%)
Poor 1(7%) 3(6%)
Total 13 52
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