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The aim of this study was to propose our rehabilitation protocol involving Korean medi—
cine for patients with patellar fracture and report its effectiveness. Further, for the same
patellar fracture patients, we created different protocols for those who underwent sur—
gical treatment and those who required conservative treatment. Among patients who
received inpatient treatment at our hospital for three years from August 2017 to August
2020, we included three patients who underwent surgical treatment for patellar fracture
and one patient who required conservative treatment for patellar fracture. The degree
of improvement of the patients was evaluated using physical examination findings of
the knee joint, numeric rating scale, pain disability index, Lysholm knee score, and
walking state. After each treatments, we observed that the range of motion of the knee
joint, numeric rating scale, pain disability index, Lysholm knee score, and walking
state improved in the patient groups. Even with the same patellar fracture, we ob-
served that different rehabilitation treatments involving Korean medicine should be
applied to patients who underwent surgical treatment and those who required con-
servative treatment. However, further studies are needed to design a rehabilitation
protocol involving Korean medicine. (J Korean Med Rehabil 2020;30(4):203-217)

Key words Patella, Bone fractures, Rehabilitation, Clinical protocols, Korean tradi—
tional medicine, Case reports
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Table 1. Rehabilitation Protocol for Conservative Treatment of Patellar Fracture in Korean Medicine Rehabilitation

Criteria for next
phase

Guidelines & goal

Patient education

Weight bearing
ROM

Acupuncture

Cupping therapy

Herbal medicine

DET

CMT

Phase I

-1
Declared by physician to
begin quad strengthening
exercise
PROM Ext.=0°
AROM Flex.=45°

Manage pain & edema

Prevent inflammation

Increase patella mobility

No quad strengthening
exercise

Ice & brace locked knee
ROM 0° keep

Braced locked knee ROM
0° keep on sleeping

Leg elevation keep on
sleeping

PWB (Crutch, Walker)

AROM Flex. 45°
PROM Ext. 0°

Remote acupoint needling

Dry & venesection cupping
therapy

Herbal medicine for
fracture union and
anti-inflammatory effect

Ankle pumping

Heel slide

Quad stretching

Gluteal squeezes

Hamstring set

Patella mobilization (2
wks~)

CIMT
FCT

Declared by physician to
begin gradual progressive
weight bearing with
assistive devices

Fracture union findings by
physician

AROM Flex.=90°

Decrease of pain & swelling

Manage pain

Minimize swelling

Progress to FWB

Start quadriceps
strengthening exercise

Fracture union

Ice keep

Braced locked knee ROM 0°
keep on walking

Leg elevation (as needed)

PWB (M-cane)
AROM Flex. 90°

Near & remote acupoint
needling

Continue phase i

Continue phase i

Continue phase i

Quad sets

Short arc quad

Long arc quad

Active-assistive single leg
raise with brace locked 0°

Calf stretch with towel

Continue phase i
MET

Phase 11

Declared by physician to
begin FWB without
assistive device

MMT grade 5

Loss of pain & swelling

Restore normal gait

Return to normal patella
mobility

Start hamstring
strengthening exercise

Ice (as needed)
Brace keep on walking

FWB
AROM Flex. 110°

Near & remote acupoint
needling

Continue phase I

Continue phase I

Continue phase I

Hamstring curls

Seated calf & hamstring
stretches

Seated active assisted
knee flexion

Active single leg raise
with brace locked 0°

Closed chain terminal
knee extension with
theraband

Continue phase I

Phase 1II

Restore full ROM

Beginning light activities
to return to daily life

Specific skills training for
sport or job (12 wks~)

Ice (after excercise)
Brace none

FWB
Full ROM

Continue phase I

Continue phase I

Herbal medicine for
assisting strengthening
knee joints

Continue phase I

Squat

Lunge

Active single leg raise
with brace locked 0°

Stationary bike

Continue phase I

PROM: passive range of motion, Ext.: extension, AROM: active range of motion, Flex.: flexion, MMT: manual muscle test, FWB:
full weight bearing, ROM: range of motion, PWB: partial weight bearing, DET: doing exercise therapy, CMT: Chuna manual
therapy, CIMT: Chuna joint mobilization therapy, FCT: fascia Chuna therapy, MET: muscle energy technique.

f fr

)S AHgEt] 19 13] 1583 3t en A St A91FEe B2
AE Fote] 75 FHRY ERcH L S AF = BWHERC 2dH= B
& Sl 127478 297ES 99783 A A& Ao} gydio] ARgRITaL ezl

DS FUrelE

Ay= 2
= [HEHIS] &50]
tht(LI11), &&QLI14)

www.e-jkmr.org 205



< FsAa, 291 AP A AAERAU FHH R YA
A= EABIERS] Ei(GB31), 1i#(GB 32)% *3
Stod {RE(ST32), KaTH(ST33), JRIL(ST34), EKEEMHE 2
=R&3Z(SP6), THh(SPT7), FEFEIR(SPY), IMIF(SP10), &P
FalEfs 2] [k R (GB34), 4h(GB36), H##(GB39), Lk
(GB40), EXRPapbERSe] HARBL62), bl K
(LR3), FEH(LR4)ZE FHatAHy.

() Fat x=

AR & F A T2EIH FYsHA &
v Bl ot B 5l o] 23]
ene copolymer [ABS], 40x70, 50x70 mm; th7, A<, 3
D) FAZIABS 2], 260x47x125 mm, TS AL
sled 19 13 AlskTE 138y BEF X 59| 34t
o] A4 19AIRE T8 A 859 2 29 s 9
3l A Bl Fsted Y38 F&(polycarbonate [PC],
40%65, 50x65 mm; DEWITIZ, A&, =) A3t 2k
S WAtk A5 ARES L A5 20|
*M—t— &4% WAEl7] 8l 78 o= Alsich

}(acrylonitrile butadiene styr-

=4 7% 2 &5 19

7} ATk GEF AFERl| FEX ol Bt 9 E}
el =4t AE A7 A=E THEHER 4 ¢
=4 g, HA%E 8 g, B 8 g, BT 6 g, HIFIES 4 g
WE 4 HE 2 g HR 4 g KITE 3 g K 3 g B
2g Bl 4 g W) 4 ¢, BIE 6 ¢, WH 6 gF)=
AREEFETHT. o] & 3TA| R E = FEREYE 2 &
HAZ FHEAo] Ak ST BES LS MNkEEE
6g Hiidg K4 Mifideg 84 g FHE 4 ¢
E 4 g () 3.2 g BHERE) 3.2 g, HTRE 3.2 g,
M 32g M dg P32 g AZE32g R 32g
JIE 32 g, HE 2.0 g, OIS 32 g, BEM 4 g, Bl
32 gF)E 718 Ao E AuTHY. A 1Y 23S
33), /kpiste] AAL IAZE Fof] B-831A ST

(6) FLeH

O HH 7tE

A= G E FsHl st AleAes SRk S
oAl TS viEtR T A F At S3Ee| A
AE Zd(neck) FHHE LS7HAE & &S wAt
st ZIF AL oF A= Aol HERIT) o] % )
=39 Ao AU QS AAISTH?.

ftlo

206 ] Korean Med Rehabil 2020;30(4):203-217~.

olggt Walo g MEFRH T WX|5y] 915t
TREZ 1WA dERE] 34 /e 7S 19
1022 F 33] Aljatodct.
=3 FE3E F3 9007} 7e et AIHFE $xle]
IWE 55 A St vbde] #E Ths 3
UE Aldstdetl, Sk kel deiolA S
AL 905 23710 85 55 Alsxte] Y
7 flell AR F AEAte] o w At thE 9
oA ZAE 7o) Fa sho R AT o]
2te] ERE AlsAte] & 9o Axl H, Ao tiE
T o g 7% 7o) Fa oo g AL 3}
7FsE she WA o E Al FFo] ofskEA] &
A 13] 1084 F 33] APt

J

Jl}l‘ i Hlm il

£ e X v d

2 e

o

&n

A= 33
A= FYE N 3 H 835k W @Mi 672 fr
A g}, o] FATL & WA A ol AdE
g I F NZE AFZHA7A 25E& WA=

AL 3-43] HEEITH), o]o] TlEo] Fato] AR
S o|ghAskey] flstel Faks Bkl FHlA F&
TS R AR A EAE Shake] BB )

ZIAAA FBA 2] ARG AT T FI

[o %

MelE Bl olF BATE %8 Bol4l @ ot
& 4 PIA B BV} BBL TASTFE WP
oz Al Yol 20% A= A s $HY 52

A7 AEAs 598 i 3 A8tk 6-7% &
5 o A =& WHAl SHHA olgkE AdElellA
2L A7 F5S AFAI7|IL o) 3& 3-43]
HHEGITHY), o]9} o whalo g ok F 7S F
S & Aldo] 7hsdkal diE RS $8e50] 7}
5 AN TREF 129ARE 1Y 3-48% 3 33
A&, FEIHE F3 9007 7Hesl A= AIFRE
= FEWE =2 90° AHolA FEAI o|hAslr]
W LS 202 7] Ut o|eh 73|y



dA =] B avh: S 2l !

S Z7tE AlFstET) =3 o]#F 7ol HEo] 1w
AREH 270 75 HAE 95t HEFR VIS508
Zuto| ¢S Wl

(6) =0l 252

O T =2 2589

IREF |19 TERE e 7= 4 1F
9] Z9EL X3y 93] WHE EZh)EAZE A

[e]
olgt 9%, T 2

b fo o

= stk =3 o] 24" AFFEE FEM 7
549 S3e St FEHoR FEm Vs 2se
/\16(1}?3‘},‘5% SkAAL, 12@ A A = 219 5ol Hste]
Hz7] 28 FEolA 4 52 o83 FHAZ ol
& 1WE = WAE fske] #H9] delA 1
< °o|&3 v Eolegr] &5, vl =Y
= 37171 flske] ek AElolM FEFES &
& T2 NFES stk o] F 29 A= 1 9
Ea flo] 222 0] S0ed7] 8, Yot &
THY7] S ¥Ee FUIE AW slal o

gt AFsFsrt 7bse 3R EE s}z] Aule] =
< AsAZ17] A8 ~FE, 1A 59 55 A}
EE 39t B 2582 2@A7AlE BEY)

ol Al Al 1Y 242 3034 A EE
O 2 3 WA oAk A& ol wHEA
|3 3HA SFATE o] Foll= FAF AHEH 0= Al
= 3= 530l SVHEA Ze 1 UlolA Al

¢

mlru

= 20HAlo| F

A ARAE F571 S8t Al —3:5}(}]%3 o], B4 ]L_(Thera—
m; The hygenic Corp., Akron,
< HE

Band Exercise band, Green, 2
OH, USA)E ©|&3% 534 A 245
30314 1Y AHE A8IES ST

ol
ot

2) & T Y MER 2 ZEEE(Table 1)

(1) CHHE 285

F& ASREH 4775 Z2EF 19AE A3}
Rom, o|& ThA] &9 ARt AlA Al we} A
S AASA RS 7L 1-1HAR AAEar, A
W A AT o] THE 12TAIR ATk o] A7)

=ik gl AgolE o] g3t A
T of 474
e 229 A% ThA] AlEsteRdETl P el L

A 0 AR 028 Z#%“}E% 3}

A8t7] flste] B9 SHHEE

= e A A B 2240 A, 55 2L 7S
S A= AL BEER 3l FERY 55 2L 2F
& HA&ZPE] flste] ofo]xdle A&EHoR AgSt
55 skl FERe] wolE ARG w1 fAsES
gt 3 F5w o] 7heS Aldele] 2R #9
< w7] g8l duEuldEs 28ese ARtsial 5
S 22 30° A H2T)E AEH 02 HB3 =S
ok AR 00 AR H2T]E H83ES st
T F wAUYCE st sERglo FFE WA=
e Hasletes Pt

=slt= AT A7 5 YA,

DEE AR e

B ZREF 29AZ A5, ol 2-1

2 BH §% 270] 9 W 2294 AYT F 9

o} o] A9 BRE 459 BZ g BE A
FE3H o] 7HEHS oxl 2 3}x] Auto] Az 28-S
9 9= WAskE Ao

et webA o] dAR
He doeudzi2 LH% =9 w37 95t |

ST A% £FE Arses *Sh—, 529 7

% sho), WS 2 1A AT Yot 5

A4S Bl 321 22PAREHE U Ade B2V
2GRS E 2 )

ZREF 3WAIE BT glo] &g AlsHsht
7Fsste] dANE RS BT 7b5E 4 T 8F o]
SHEE AAson, o] AI7|Y Fxe ZY B
g FEEe] g 7 E I Eshe As B3

2 P,

(2 & x=

138 &% (Stainless, 0.3x30 mm)< AFE3I] 1Y 13

1587 38t on < 99 Rxr] A& 28 o
A T2EZ 19 F
RS2 Agshr] ffsl FEe A 6361 RO E 5o

-1l = si3q-91e] st

ANHE S AN, 128 Al HEI)E X4&3]
o7 2837 9ot AAY W M EF TS )

F7Fstnt. ol %

www.e-jkmr.org 207



Table IL Rehabilitation Protocol for Patients after Patellar Fracture Open Reduction and Internal Fixation in Korean Medicine

Rehabilitation

Criteria for next
phase

Guidelines &
goal

Patient education

Weight bearing

ROM

Acupuncture

Cupping therapy

Herbal medicine

DET

CMT

Phase 1

Phase 11

-i

Stitch out

Declared by physician
to begin passive
knee Flex.

PROM Ext.=0°

Manage pain & edema

Prevent inflammation

Protect surgical wound

No quad strengthening
exercise

Ice & brace locked
knee ROM 30° keep

Braced locked knee
ROM 0° keep on
sleeping

Leg elevation keep on
sleeping

NWB

No AROM &
AAROM

PROM No Flex. Ext.
00

Remote acupoint
needling

Dry cupping therapy

Herbal medicine for
recovery of surgical
wounds and
promotion of blood
flow

Ankle pumping
Quad stretching
Gluteal squeezes

CIMT
FCT

-il

Declared by physician to

begin gradual
progressive weight
bearing with assistive
devices
PROM Flex.=30°
Decrease of pain &
swelling

Manage pain

Minimize swelling

Increase patella mobility

No quad strengthening
exercise

Ice keep

Brace locked knee ROM

30° keep

Braced locked knee ROM

0° keep on sleeping

Leg elevation (as needed)

NWB

No AROM & AAROM
PROM Flex." 30°

Near & remote acupoint
needling

Dry & venesection cupping

therapy

Herbal medicine for
fracture union and

anti-inflammatory effect

Continue phase i
Patella mobilization

Active-assistive single leg
raise with locked brace

00
Calf stretch with towel

Continue phase i

-i

Loss of pain &
swelling

PROM Flex.=60°

Fracture union
findings by
physician

Increase knee Flex.

Return to normal
patella mobility

Start quad
strengthening
exercise

Ice (as needed)

Brace locked knee
ROM 60° keep

Braced locked knee
ROM 0° keep on
sleeping and
walking

PWB (Crutch,
Walker)

No AROM
AAROM Flex. 30°
PROM Flex. 60°

Near & remote
acupoint needling

Dry & venesection
cupping therapy

Continue phase I-ii

Continue phase I

Seated calf &
hamstring
stretches

Short arc quad

Long arc quad

Continue phase 1
MET

Declared by physician
to begin FWB
without assistive
device

PROM Flex.=90°

MMT grade 5

Prohibiting excessive
exercise for
protecting surgical
wound

Beginning light
activities to return to
daily life

Ice (after excercise)

Brace locked knee
ROM 90° keep

Braced locked knee
ROM 90° keep on
walking

None on sleeping

PWB (M-cane)

AROM Flex. 30°
AAROM Flex. 60°
PROM Flex." 90°

Continue phase i

Continue phase i

Continue phase i

Continue phase i

Seated active assisted
knee flexion

Closed chain terminal
knee extension with
theraband

Active single leg raise
with locked brace 0°

Stationary bike

Continue phase i

Phase III

Restore normal gait
Restore full ROM
Progress to FWB
Return to daily living
and work
Specific skills
training for sport
or job (12 wks~)

None

FWB

Full ROM

Continue phase II

Continue phase II

Herbal medicine for
assisting
strengthening knee
joints

Continue phase II
Squat

Lunge

Hamstring curls

Up on toes walking
Elliptical

Treadmill

Continue phase II

Flex.: flexion, PROM: passive range of motion, MMT: manual muscle test, Ext.: extension, FWB: full weight bearing, ROM: range of
motion, NWB: none weight bearing, PWB: partial weight bearing, AROM: active range of motion, AAROM: active assisted range of
motion, DET: doing exercise therapy, CMT: Chuna manual therapy, CIMT: Chuna joint mobilization therapy, FCT: fascia Chuna therapy,
MET: muscle energy technique.
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AEH7E A3 NRSE 49 Al 604 A 25 54, &
A A 22 7L/\o}giotn] PDI= 9 A 6004 Y 25
56, U 45 T R A4S SAPES BATh
Lysholm knee score= Y Al 158014 4 25 18
T 23302 Au|sHAl T4 % T Table
I, Figs. 1~3).

A, A 4

2) 34 2
AT 7]95o] Sl 494 E4F AR 2019 2
244 B3 F ATALE QT HF F5 TFo] A

stod YFigaYd SaAl WESte Alde e
WAMAAAL B AFE DS EIAA 29 = FEmW
Zd Ao 2 2019\ 29 27¢ H= F-Em o thg &
P JE= g YugdeS Al F 20199 3¢ 11971

Table IIL The Changes of Physical Examination, Walking State
in Post-operation Cases

Evaluation time
Admission Mid-period Discharge

ROM (passive)

Flexion
Case 1 135°/N/T ~ 135°/N/T ~ 135°/30°
Case 2 135°/N/T ~ 135°/60° 135°/115°
Case 3 N/T/135°  45°/135° 105°/135°
Extension
Case 1 0°/N/T 0°/N/T 0°/0°
Case 2 0°/N/T 0°/-5° 0°/0°
Case 3 N/T/0° 0°/0° 0°/0°
ROM (active)
Flexion
Case 1 135°/N/T  135°/N/T  135°/N/T
Case 2 135°/N/T  135°/N/T  135°/90°
Case 3 N/T/135°  35°/135° 100°/135°
Extension
Case 1 0°/N/T 0°/N/T 0°/N/T
Case 2 0°/N/T 0°/N/T 0°/0°
Case 3 N/T/0° -5°/0° 0°/0°
Walking state
Case 1 w/C w/C w/C
Case 2 w/C M-cane Self
Case 3 w/C Walker M-cane

ROM: range of motion, N/T: Not testable, W/C: Wheelchair.

MRS

. Admission
. Mid-period

Discharge

Casal Casa 1 Case 3

Fig. 1. The changes of NRS in post-operation cases. NRS:
numeric rating scale.

PLI

70

. Admission
W Mid-period

Discharge

Case 1 Case I Case J

Fig. 2. The changes of PDI in post-operation cases. PDI: pain
disability index.

Lysholm knee

sCore g
48
40
38 —
0 -
26 . Admission
n W Midseriod
Discharge

Case | Case l Case I

Fig. 3. The changes of Lysholm knee score in post-operation cases.
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Table IV. The Change of NRS, PDI, Lysholm Knee Score,
Physical Examination, Walking State in Conservative Treatment
Case

Evaluation time

Admission Mid-period Discharge

NRS 6 3 1
PDI 53 47 41
Lysholm knee score 27 31 38
ROM (passive)
Flexion N/T/135°  45°/135° 130°/135°
Extension N/T/0° 0°/0° 0°/0°
ROM (active)
Flexion N/T/135°  40°/135° 120°/135°
Extension N/T/0° -5°/0° 0°/0°

Walking state Walker M-cane Self

NRS: numeric rating scale, PDI: pain disability index, ROM:
range of motion, N/T: Not testable.
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