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Efficacy of Hyaluronidaseasan Adjuvant Therapy in Management of Lymphedema

Jee Eun Lee, M.D., So Young Lee, M.D

Department of Rehabilitation Medicine, Keimyung University School of Medicine,
Daegu, Korea

Abstract

Objective: To evaluate the efficacy of hyaluronidase (HA) injection as an adjuvant therapy for
complex physical therapy (CPT) in the maintenance phase of secondary lymphedema.

Method: A total of 17 patients with upper or lower limb lymphedema were treated with CPT and
HA injection. Subjective symptoms were elicited before CPT. HA injection was done at the time of
no circumferential change after CPT. All patients performed the circumferential measurements at
5 points every other day. The volume of affected limb was calculated from circumferential
measurements. The edematous volumes, which were calculated at the time of 3 day, 7 day after
HA injection and discharge were compared with an initial value.

Results: The subjects were composed of 17 women with 11 upper and 6 lower limb secondary
lymphedema. The average number of injection was 1.8 in the upper limb and 3.2 in the lower limb
affected group. After HA injection, the mean volume of affected limb was significantly (p<0.05)
decreased compared with the initial value in both groups. In upper and lower limb affected groups,
the mean volume at discharge was significantly (p<0.05) decreased compared with initial HA
injection. After injection, all patients were presented the improvement of stiffness which may be
the symptom of fibrosclerotic change of skin. No patients had significant complications after HA
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So Young Lee, M.D., Department of Rehabilitation Medicine, Keimyung University School of Medicine
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RERE WA DEH AREA HAFEA Re 2} PIE F3t 111

injection except mild flu—like symptom which resolved with conservative management.
Conclusion: HA injection is effectively attributed to additional reduction of volume and
improvement of subjective symptoms in the maintenance phase of secondary lymphedema

patients.

Key Words: Complex physical therapy, Hyaluronidase, Lymphedema
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Table 1. Patient Characteristics.
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skl 5]
177 9] s‘&x}—z— os oaxw e,

Number of patients (n)
Mean age (years)
Upper limb affected group
Lower limb affected group
Sex (n)
Female : Male
Affected limb (n)
Arm
right
left
bilateral
Leg
right
left
bilateral
Clinical stage (n)
1
2
3

17

52.0(43-62)
52.5(42-65)

17:0
19
12

— N0 W =1 = =3 W

17

Lymphedema onset interval after surgery (month)

Upper limb affected group
Lower limb affected group

Mean duration of hospitalization (day)
Upper limb affected group
Lower limb affected group

Mean duration of phase 1 (day)
Upper limb affected group

Lower limb affected group

26.0(1~72)
105.0(4~216)

24.8(13-41)
27.0(11-51)

9.8(1~15)
9.7(4~21)
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A7F o3k 2 52.041 (4341~6241), 3HA17} o] SAsin AR ads Frhsta fA71E A
& 52.541 (424 ~65A4)) %l th(Table 1). @etr] Sl A5 AR5 ol 5ol & WA o]
Ak A5 U E SN, FA7 =

2. o1 AR B aLE FARY) A3 24 5 3
d, 74, HE Al =4 S-S wHEesih =9
A Ak H Ao BE S5 AF, g SR A A FHA 95 ¥ (lateral
FEOoE Qg FH4 T4 o|gHA] ArLE Al condyle) & 7]F 22 342 =2 5 cm, 10 cm, 15
stol 71=stgon) olRA% A9 EdE 24 om L APROR 5 em, 10 cmelH AFsHo,
T 3 HEE Adbeid. Re ksl WA atA1 9 B FEMY AF AN dgor
532 X YARE Adstdon, §A7] 10 cm, 20 cmollA F-Eu o & FA A aH
ol A o E BFo] 7P A w9l S % 10 cm, 20 cm, 30 cmellA A% O}O*E‘r =4
of SATEA FARAS Votz FAAYT F B B gow 57 B4 BIS g9
N E EH AR AP UL BAARE A5 % TS FA031S ol 8ol AR 2
o7 APt (Fig. 1). A 59 S w3 olgA 9 =59 HuE A6
584 HZ EYAEY 37 4 I ARE At
Q9L 7170 ek o) AN, AR B oA
of A7 A& A 2417 Al9lstal B4 7 Q% V(mL) =hx (Cl + (C1xC2) +C2)/12/x
% a9ith e BAEY AF BS99 9 EEEEEES
A AA"E AgE S5t vwtel ddHe A5 h: #4372
shEel 302N 147 B fAlL $ES A CL: #4e 3% £4
SEE spglod, AT 2dE AFsty 1> C2: £A 9 AF =4
Aug ARk AFS A% 5 Ao 247}
Phase 1 Phase 2 HA* injection 3dayT 7day# discharge
CPT§
Circumferential measurement T T T T

was done everyother day
Circumferential measurement

Mean volume change calculation (with CPT effect)

Mean volume change calculation (without CPT effect)
—_—

Fig. 1. Protocol of hyaluronidase injection. * HA: hyaluronidase, T 3 day: post injection 3day, I 7 day: post
injection 7 day, § CPT: complex decongestive physical therapy.
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YT EA Bal g4 1500 [US 1.5 cc9 FA}
& TRl £Fste] FstAtst dd AH T
FAF AR A, FAF AR F 3Y, 79 W Y A9
F35 S48 (Fig. 1). 1?4 3| UFEA 7
dlaie] FAF AR A, M ZE v wstr] $3]
of e AFE FAF AR F 39, 7Y 2 EHY A

A w5 RO BER BF HA Goh

(PVR: percentage volume reduction) & 73}

ok PVRE 7 A3 23 A7) A F4) A A3

x

Ag F 599 zolel A7 A H)9 vl A4
1247 A5 F3E Ry 14]. PVR 12 &
4 fx 2YAs §9 FF 79 gdagolv,
PVR 2+ 8|¢F24F Falah FA A5 A, 9
BE By 2082 PVR 13} PVR 25 v w8kl

H "14 T'q
NF1: 384 9 %aﬂgfméJ 32y
1L 489 Y2 §245 4 829 ¥
sl

#4259 )

NF2: 8¢ %sﬂ TARF 59 o)
[2: 3] 724 23 H§ FA A 459 -9

-
ot

>

et o
N w2

AT A33E Kolmogorov—Smirnov %
Shapiro—Wilk test® AA g4 #AL 43 C

v RE Adkhol HHAE BEee] By 42
PHE B BAAYE ATk LTEN B4
s FA A, 39 2y Fag vushy] g8 §
7o) Bagt 9 FEgke W Yug A va
Hel g EE t A4S AHEa AS Tad
F3) Wstele] Aw BAS dolry] Y& A B

BB K BIES 8529% 23% 2010

AW 5 Pearson ¥ A5 (Pearson correlation
coefficient) & AHESFA T AFA] o] 87t} 31| o]
SR AR, Hat Yol FE F HEEFO
A w7hA] 7)) Apo] & BY] Q8 59 t
A= APtk A8 Aee B4 Ae 221
#Ql SPSS Ver. 15.0 (statistical package for
the social science for Window, Version 15.0)

& AHESRSlaL, SAISA o F2 P<0.05E A

s,

24 Il_l.

4] o] 8
7174 9 7]
o 8 o3
ok, o)A = %

7Y AE & ol F F‘Jiv‘ﬂ—zOl !
2 A 267012 (1~72719) oA
& H7 105702 (4~21671€) ©]

1982 A 9 8pA 7} 242k 12

Zk
T

o, Ao S| FEA B EA FAbe] o8-8
ol gk A 119, sA7E 6. A Sl
A ot E Fat 1.83] (1~43]), 844 o] 8ht&
Bt 343 (2~43) & HAa 29 o]} AR
TARE Aldstsith A 7Rk A olgre
w24.89 (13~41) 0190 0H, oA o] g
274 (11~51) & 3tA ojgkel A o A7 e
wou BAACE foletA] ookt dd AlFE
FAR AR, S AT ARZI 1A 717k
47 OB it 9.8U(1~159), a4 ol

S Wt 9.79 (4~229) F F 7 Zbol| o8t o
7} 9191tk (Table 1),

?J% Ao} B Alel 54 AT Weg>
o|3hS Hit 1.9 kg (0.5~4.2 kg), 34

%% Hit 1.8 kg (0.5~4.5 kg)olglor &
< SAFA AFo] AP F kel B
AOF fFofst afol= st A o] gl A4
Al Al o] gk 9] Jﬂi‘ F9& 5147.4 + 625.6
TFAF A S] Bt F9=
4888.0 £ 453.2 ml, TA} 39,74 9 Y A
o Pt F9= 747 4749.1 = 463.3 ml, 4676.1
+ 542.2 ml 9 4662.3 = 542.2 mlglth. &4 o]
e g Al Ho FuE 237509 + 2147.8

E_

o



Table 2. Mean Volume Change at Study Time Points.
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Upper limb affected group,

Lower limb affected group,

ml (p-value) ml (p-value)

Mean volume change From Initial to 259.4 = 398.1(p=0.056) 2699.0 = 2721.6(p=0.059)
HA* injection 398.3 + 204.0(p=0.001) 2934.0 + 2911.6(p=0.057)
3 daysf 471.3 + 266.6(p<0.05) 2989.8 £ 2601.9(p<0.05)
7 days] 485.0 + 259.1(p<0.05) 3701.6 = 2523.5(p<0.05)
Discharge

Mean volume change From HA* injection to
3 daysf 138.8 + 275.1(p=0.125) 234.9 £ 625.6(p=0.400)
7 days] 211.9 + 387.6(p=0.10) 290.8 £ 635.8(p=0.314)
Discharge 225.6 + 327.4(p<0.05) 1002.6 = 726.7(p<0.05)

*HA: hyaluronidase; T 3 day: post injection 3day; 7 day: post injection 7 day.

21051.8
Al Hat FIE 7—%7—% 20816.9 *
20761.0 £ 1731.6 ml, 20049.2 £
A=

A AFAMEE S|UFEA BelE
A, & FANHA S} FAF & 3Y, %&?
e A7bA e B F3) Wk dA] o)g
FAF Aol 259.4 £ 398.1 mlellA Z+2+ 398.
204 ml (p=0.001), 471.3 £ 266.6 ml
(p<0.05), 485.0 £ 259.1ml (p<0.05) & Z7}3}
qom A o]ge 2699.0 = 2721.6 mlolA
77+ 2934.0 £ 2911.6 ml (p=0.057), 2989.8
+ 2601.9 ml (p<0.05), 3701.6 + 2523.5 ml
(p<0.05) & F 718tk

I+
—
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o
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>
=
ol
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J
e
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i
ro,

1868.0 ml,
1736.8 ml

& 1

)

I 1

>4
J
ne

OOHJ
i

w

TFAE A A FE FAF A8 & 39, 74 2 H
A7FA 9] Ht F3] Wghes A o] 77
138.8 = 275.1 ml (p=0.125), 211.9 * 387.6
ml (p=0.10), 225.6 £ 327.4 ml (p=0.045)=
W3lalgl o akA olgt 234.9 £ 625.6 ml
(p=0.400), 290.8 £ 635.8 ml (p=0.314),
1002.6 £ 726.7 ml (p=0.02) 2 ¥ 3}3}A ).

A AF A FE FAFF 7Y 2 EY AR
o] Fat F9) Wshs A 2 A o]F BT F

= 2t (p<0.05). 3¢
FAE AWOMTH Are B
stol = A o] gkt 1l &kA] o] gt ol A
A AAA G 3] Wstgel A FAA R
9l5F31Th(p<0.05) (Table 2).

A o]gr el 7% PVRI 18.3% % 2.1,

do fd Hz

Jue:
ot

]_

ol

2 o) ZHE 40.6% T A o) Bt g F
A 3 399 PVR2E 11.9%, FAF & 748 7.4%,
A A= 20.2% 9. 34 o] H$- PVR2

g =
= FAF & 390 13.9%, FAF & 74E -0.11%,
2

IUFEA Falas FAF X7 F dAHoR
oot 25 22 FAELS $4E 9L
U HEA AR S 348 BeloH, FAF A
55 9 wF9 A 282 gl

Az Wzt F-3) wselo] A= A o]
S AAALIE 0.602 FE5E] oA HAE3
AL 7M™ p=0.052 FAHCZ {513 o,
A o) Fr> AT ATTE 0.25 oFsh oFA] MY
AZ HAY BAFCE F98A= gt
(p=0.6)
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Lymphedema volumeof Lymphedema volume of
upper limb (mL) lower limb (mL)
*
6000.004 %
26000.00°
550000
24000.00 *
o €2000.009
4500.004 £0000.00+
o T T T T T Initial ~ HAT  3days  7days discharge
Il HAt 3y Tdays  discharge volume  injection
volume  injection
Fig. 2. Distribution of lymphedema volume of upper limb and lower limb at study time points. The box and
whiskers plots represent the median (middle line), the 25 th and 75 th percentiles (box limits) and the
5 th and 95 th percentile (outer whiskers) of the distribution. The dot line represents mean.
* Significant volume change (p<0.05) T HA: hyaluronidase.
25 50
20 40
10 20
5 10
o o
< . Q;\’ \?’ \.,\ &QQ’
< Qo“"\% Qo‘};%&’t;‘g 0T & & 6\(,&"’
upper limb PVR —lower limb PVR
Fig. 3. Percentage volume reduction of upper and lower limb at study time points.
1 & O bl F QIuH15]. o] A HEREL AL
b glont fek 9 Ag AR FEold A
B AL o 5% F ol YEpFe] AR F 3u¥ed 58 £ F A% AN 54
A S o R SYFEA B ahl F FAL ] vo] Foll e HEZEF| Y E
Ab &bl el Brbel Bokth HEFEES A kol & Helth[16].
07 714 Ao A7)= A x4 2 ATNN e F HEiFo] dAsH|7HA
oyt AR A7, 2, o Sl g8l " & O A A7 A oSt Bt 267 EE oA
Aol o7t st AV oA HE FF o]g o] 1057023 FAHOE Fo3 2fo] 5 B
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A=A, Aol leAE st e Ad
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