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Treatment of Phalangeal Joint Stiffness
Related to Proximal Phalangeal Bone
Fractures: Therapeutic Effects on the Range
of Motion and Finger Pain

Dongkeun Jun, Minkyoung Jeong, Donghyeok Shin, Hyungon Choi,
Jeenam Kim, Myungchul Lee

Department of Plastic and Reconstructive Surgery, Konkuk University School of Medicine, Seoul,
Korea

Purpose: Proximal phalangeal bone fractures with displacement are treated using op-
erative procedures. These fractures can cause stiffness of the interphalangeal or meta-
carpophalangeal joints, which can be relieved using various operative and nonopera-
tive techniques. This study analyzed the range of motion (ROM) and pain after a com-
bination therapy to treat finger stiffness following proximal phalangeal fractures.
Methods: Fifty-two patients who underwent operative procedures for proximal pha-
langeal fractures and showed finger stiffness from March 2015 to January 2021 were
included in this retrospective study. The patients in group 1 (n=24) performed elastic
resistance exercises, while those in group 2 (n=28) underwent conventional exercise.
ROM and pain score were measured at 5, 8, and 12 weeks postoperatively. Further-
more, a patient with a swan-neck deformity and intractable stiffness was treated us-
ing partial translocation of the extensor apparatus, and the postoperative outcome is
presented.

Results: Group 1 showed a larger ROM and less pain than group 2 at 12 weeks post-
operatively (p<0.05). Patients in both groups exhibited notable improvements with re-
gard to ROM and pain during the study period (p<0.05). In addition, the swan-neck
deformity accompanying hyperextension of the proximal interphalangeal joint was
significantly relieved.

Conclusion: Proximal phalangeal bone fractures can lead to stiffness of the interpha-
langeal and metacarpophalangeal joints. Joint stiffness was relieved using an elastic re-
sistance exercise protocol in the early postoperative period. Intractable stiffness show-
ing a fixed joint angle can be treated with thorough tenolysis and corrective surgery.
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Table 1. Patient demographics

Group 1 Group 2

Variable (elastic resis-  (conventional

tance exercise) exercise)
No. of patients 24 28
Sex, female:male 4:20 7:21
Age (yr) 36 (21-58) 32 (19-55)
Fracture site (neck/shaft/base) 1/5/8 14/6/8
Operative technique (closed/open re- 15/9 18/10

duction)

Values are presented as number only or mean (range).
The inter-group analysis did not show significant differences in the
number of patients, sex, age, fracture site, or operative technique.
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Fig. 1. Elastic resistance exercise methods. Resistance training can be performed using the opposite hand, and an elastic rubber band is
applied on the extensor-extensor (A), flexor-flexor (B), and extensor-flexor (C) surfaces. Patients undergo static stretching and resting to
obtain sensory feedback. (D) Alternatively, active extension and passive flexion of the metacarpophalangeal joint can be achieved using
a thermoplastic aqua-splint (D). (E) A custom-made prosthesis was applied to induce proximal interphalangeal joint flexion in a patient
with a swan-neck deformity. (F) Passive flexion exercise was performed with light tension.
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o7t & 1, 27 &5 HYE vustiS W & F 8F Al

710l 1 1914 179° £23°, 15 20014 171° £28°2 J1& 1°]
A U2 25 HYs Emﬂﬂr BAROZE |t o] & Ho|
A SktHp>0.05). & F 1259 & WA= IF 1914
223°£6°, 25& 2014 206° £ 9°2 15 10] BAZ Lz 9u] 9]
A o Y2 &5 MYE HUrHp<0.05) (Fig. 2A).

Table 2. Range of motion (ROM) of the phalangeal joints in group 1
patients (n=24)

ROM MCP joint () PIPjoint ()  DIP joint () Total ROM (°)
At 5 wk 49+6 47+6 48+9 145+ 16
At 8 wk 61+7 63+ 11 55+7 179+ 23
At 12 wk 7414 84+4 65+2 22346
Normal ROM? 90 100 70 260

MCP, metacarpophalangeal; PIP, proximal interphalangeal; DIP, distal
interphalangeal.
JAmerican Medical Association guidelines, fifth edition.

Table 3. Range of motion (ROM) of the phalangeal joints in group 2
patients (n=28)

ROM MCP joint () PIPjoint ()  DIP joint (°) Total ROM (°)
At 5wk 52+5 50+6 45+5 147+ 10
At 8 wk 57+12 6149 53+ 10 171+28
At 12 wk 68+8 77+12 6146 206+9
Normal ROM? 90 100 70 260

MCP, metacarpophalangeal; PIP, proximal interphalangeal; DIP, distal
mterphalangeal
JAmerican Medical Association guidelines, fifth edition.
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(oblique fracture)® WYsFAtHFig. 3A-3D). 4 3¢ 43 &
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e ZHAAL BE 4572 AT 2382 HALL, 5= 09 5
T 552 Bt YA AY 52 AEsisler, e ¥ 12
F A719] ZHARE 25 W= 80°% 2L, E54
o] 235 B KFig. 3E-3H). A8& 6/d F4 &
< Hol 14" WAE AlASHATHFig. 3D).
2.34 2

5041 EA SR} 25 A2 A 2RI 74T 42 WY

240
220 A
200 -
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160
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Pain rating scale
N
‘
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Fig. 2. Range of motion (ROM) and pain over time. (A) ROM
exhibited progressive improvements in both group 1 (elastic
resistance exercise) and group 2 (conventional exercise). Group 1
presented a larger ROM than group 2 at 12 weeks postoperatively.
(B) Progressive pain relief was noted in both groups. Group 1
showed less pain than group 2 at a postoperative follow-up of 12
weeks. *p<0.05.
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Fig. 3. Case 1. (A-D) A 42-year-old male patient presented with an oblique fracture of the fifth proximal phalangeal bone on the left
hand. (E-H) The fracture was treated using open reduction and screw fixation. The proximal interphalangeal joint showed a limited range
of motion (ROM, 45°) at 5 weeks postoperatively. The patient consistently performed elastic resistance exercises, and the ROM improved
to 80°. (I) At 6 months after open reduction surgery, bone union was noted and the screws were removed (1).

SATHFig. 4A-40). 4 74 T/ HEE 2 F5BS ol§
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Fig. 4. Case 2. (A-C) A 50-year-old male patient presented with a proximal phalangeal base fracture of the left second finger. (D-F) The
fracture was treated using open reduction and plate fixation. The metacarpophalangeal joint showed a limited range of motion (ROM,
40°) at 5 weeks postoperatively. The patient performed elastic resistance exercises, and the ROM improved to 75°. (G) At 6 months after
open reduction surgery, bone union was noted and the plate was removed.
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Fig. 5. Case 3. (A-D) A 58-year-old male patient presented with a proximal phalangeal neck fracture of the left fourth finger, and
shortening of the injured finger was noted. (E, F) The fracture was treated using closed reduction and percutaneous pinning. The proximal
interphalangeal joint showed a limited range of motion (ROM, 30°) at 5 weeks postoperatively, and elastic resistance exercises led to
improvement of the ROM to 80°. (G, H) At 7 months after closed reduction surgery, bone union was noted on radiographic images.

£ A8 & qirh sHARE 2YA A9 23 5 (flexion con-
tracture)®| 2F 70° o]Ao|AY A1 H (hyperextension) AE| =
IAE AAE Hole A%, B 2-671499] BleEd A=E 4
&ota: ofHs]| 71532l Agte] Sl AF SolAe &4 A

£ BHbsfjof 0}14'[12 13].

F&A A73E F2 £33 volar plate) YHY 2 9 A7
3} 54 19, F=4 O]Eﬂ(accessory collateral ligament), &=
Ax(flexor tendon sheath)29] -2+ X290 digt gte] 2 AA| 1}
A< &5l olFofXtH14,15]. ol& H8h 59 S5 A7 (mid-
lateral incision approach) ©|-&% 4= Ql=H], o] W42 &)
= = FZ¥(volar approach)dl H8f] 719 54 H-&(dynam-
ic splint) 5 &3t LA RE ]TSHC‘J_:_]— 2= QJtk= Aol Qo
[16]. §FeF AuFe]&(tenolysis) RO & 50] WA HA] & 4%
=& B E dA|<&(partial tenotomy) E‘: HE Ho|&(partial
translocation)& L8 &= JT}H7]. 7|20 LA T ] FHAH
9 2 E HYS W] A3 & YHOE Fowler 3HYEY
= AAlEo] =T, ol F5 7loste SHEUES
O & AA|ol= EoltH17]. THATEY A 524X °
ZN(extensor hood)& +4sk= ofg] +x0] 95 7tz

B 24 B9 RS DA AA 5L §AT 5 ek,

i O

o MeRz

260

XA AET FE AAlE= w0l og& A 715 Ao
HB 7Hol&(lateral band partial translocatlon)—g J_E%Q' L
o, 715 Q= 853 HZo 47 & =
H]'E}' WeFo g Afste] S A A8 ‘7'%] = ‘“L—T—ﬂ 4

& ot} 71& dd B& Hol&2 Zancolli-Tonkin &
(Zancolh—Tonkm procedure)2 A QloH, 7= QA L&
£ &ve BrFo 2 [t & AR E3 B (insertion) T}
g 15k olth18]. ol 71E EHolA Y4 olF
2YPH ZARATAEY HFAA 53 FotE A BE o] ot 2+
QXA AL Wt ATE Bk B AForME H=
75 /I E &ufe ko R At 3o 1nAstelon,
& T AXE0] 7H”£ gt & B271E A8oto] 554 5= 4

HY AP 2ol Hx e Al 29
;ggq olglon £EX LEX Q%
AESHE W &5 71 iV E55E AS IRl 5 A
+5 AEE w0l og}& 20 & wdsto] 54 A&

ol

o

2
i)
_?L
38,
i)
4>
1t
R
Mo
Jn
E
U
_\:‘_l‘
o
)
>
b1
A
s
rSE
_);1_44
o,
o i
N HT
(1.9

https://doi.org/10.12790/ahm.21.0123



Arch Hand Microsurg 2021;26(4):254-264

Archives of Hand and MicrosurgeryAHM

Fig. 6. Case 4. (A-D) A 29-year-old male patient presented with a swan-neck deformity of the right third finger. Fixed hyperextension
was noted on the proximal interphalangeal joint. (E-H) The intractable stiffness was treated with partial translocation of the ulnar lateral
band. The patient underwent active joint exercises using a custom-made prosthesis, and the range of motion of the joint changed from 0°
to 80°.
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