263-01579

R3 BFLHMEEROEE

) E¥EED - Bbk | SR S o AL s
R s £ | BEWm= TR A NEEE DRI IMEIBERDES
E—R 1914~ | AE - HEE EEZE | REIHEUFNIE | 77 Fe vz Eost
HFRER 1918 B - | BOVELINIAE | BBROERFETER
HFRIME | HEORREFEZ | (1917), FERMEOH
shTwxhoie | BRREEOES
Fleming : R=¥ | 1940
Y ORIRERE
-t 1939~ | EEhEE, T H MEMEDERA, ¥ a v 7 OFREERD
HEFLAHE 1945 | # VavZ | TAVAECBIT | #Er, MKEITR,
ZERGEE OREASE | VR DS, TR
TERF4.5% £ DR
il 1950~ | BBhE, AT Foyid 7 AV AEZBIT | IMEARIOES
1953 | #§ BETfe | 2EBEEORAS
TEiX2.5%
DFHEEOFRER | 1950 ERFEOES W X D4
B, 1K - mEk | £=R BCHES FRREEIA L 3R
DFEER % ¥ ERAE EIERERPEAR
BEEDES
RS A 1954~ | AV a3 /¥ — & 72 Y HEIZB | Trauma Center DJE
& 1975 HRTE | 2EMEE ORENSE | Bl (~NY 375 —
TEIX1.8% WX L early defini-
tive care)

BRLTWBORE LR,

& SHEER2
(multiple organ failure : MOF)

SMBARISESS 20 HIEDRE S S ¥ B L0,
b MRS RS 5 DT AT D
T3 r (B—KHEFAR, wound toxin £E 2
LR, 1930 ERICIEAMENY 2 v 7 E LTR
Bani), Mgy a v 7 ZABY Y7 VL
BRAORSC L VRETE 22 8 (BIRER
KE), s LB -8 X 2 5REDST+5
BEERAMBEREERELBIEMNERB I L

(ERERS), MY 2 v 7 8 U9 EE %
TR AREREE FH T 3 RRNETS %2
BRTL2EVI L (RMFLEF) ThoTe (R
3). Zh 5 DR IXEERIME » £REZOHR
CREFRICERAL, &5Eh 5k RBBREONFE
SV D TEEIRITETT 5 L0 3 94 7 VosghE
Mg nRsn-HERETh3,

7 A Y % Tk 1970 ERFTE O ERIEREE DB
MBS, 3LV #— b OF % (Swan-
Ganz # 7 —7 )V, EBRA LIRS, LIRS

=, EEFZE) Bk L EA’Hh, EEERE
VBE—JEFETE (T2, BTrE, BET2) T
WET A e@ZPeikolz, ZOXIRWT
EEisH 57 CEET 5 & 51k 2 72 DD multi-
ple organ failure (MOF ; Zlg14) L Xidh
LiRRETH 519, Eiseman 2’ MOF * & & 7= 7
“man-made syndrome” &£ L ATW3B X312, &
BEEFZDES L MOF ka4 Y OREDERD S
Lz B0,

ARDS £t MOF iZ» 67- 28 L TIEE &
hiz», HFZhsOHRE L IMEOBEREIT & <
bro Tz oz, 1977 € Eiseman & 1 “Mul-
tiple organ failure” & &3 %X T MOF 12f§-
TeAME B & MR EE 42 BIOMRET 21T\, Z 0¥
BCHERENRBYYED MOF OFR L Ez 6N 5 &
L7z, 72, Fry &1 1980 12 “Multiple Organ
System Failure—The Role of Uncontrolled
Infection” LET 53X T, MBRBECRET S
MOF QEREREEHE L LT OERFRLE (EhE, B
e, BRERAERR) THB L, “MOSF is the most
common fatal expression of uncontrolled infec-
tion" TH % LdBR?, Zh o OFFFRIZ X D 1970

153

— 115 —



FRBF B £ U 1980 F£HRETHIZ, ARDS 5 v

& MOF ¥ “/ 85— 5] & 5t < BE — ARDS/
MOF” &t iR CHHAINB L S iwk o7, L
L, EERICEE L MOF 12l - 7238, YD+
AV — > TRREEERE LT LS R RS
EZAHERVEES, TTRABK LV F—Y
DBHATINTWRERDFEEL, “MOF=RRIAE
FOHETENI LR LIELIEREBRE R T,
Tilney & I% 1973 FE I B ABIIRERZL O FME
WCHEET 3 “sequential system failure” ##& L,
Z D72 T MOF OFRIZLIMERDEREKE &
HRIGBRIEICHE D B - B EERTHh s L
HEHL T3, BEEOES W DWW TidfELT
WRnE, COHREFERFRE > T
“MOF =RR#fEHR" 721 ¢l MOF 28T E &
WZ ERRLTWBE, “MOF =RPEH" 12 & >
Trb2EZAPRE S NI DT 1980 £ %P
Tholz.

1985 %£ Goris % 1%, “MOF —— Generalized
Autodestructive Inflammation?” & &3 3 X
T, “MOF=RLEH" I2L > Thb 3 “MOF=
EEHEURERIGH” ZRE Lz, o1, /MBI
FED ERBIEE, HAVIERBYEIEL SN KE
RIGHEF I ks L EEFREORETSE, T4b
b MOF B2 Z % &#F 2 7=, T, MOF 12>
RRETREEERRL CLHL L RERSRE
TRVERP, BREERHABHCMEL T
MOF » 173 2 fEFIORERHBET 201 FY
BIRRTHY, BROBIILEEL TWwoTz,

—7%, BRIIAE (sepsis) DEERAFFEICEIEL T
1992 ££ “systemic inflammatory response syn-
drome (SIRS)” OELSHSREIEE N72®, ZHITRE
LfE (WE, EE, VI VAR, FERTRTCES
), MBI L HEBEE GVERat), JERYE
HRE (BERARY) 2EFCHT2EELL
TEBZ, INBHR L TERINDRENEE
KkEbD% SIRS & LTEZE L., £z, MOF
D F : failure (EETR) 33 CEEDF + >~
AL RVEEAEREEI L Lk, #ET
EERZEML LT CRFENLEDEZIAD»S
multiple organ dysfunction syndrome (MODS)
& LT D :dysfunction (BiEERES) ®» EHIcE

154

263-01579

THEIEMEFIND LI T o7z,

& SMEICH T BEFORBURERIG

HeFAE

ERCBENPND S &, ERET—EDORIEER
¥. BMOKERIGEERTCEEN N Mbo7z2 ¢
WEDEZ 35 (fTEREITC L 2 RFADES,
BRI L2ETRERY), RESKE WiEEIzE
BORERIGRBRIZEEEEZOTEEIRE
BHRERIG). T LTEEORERIGPEETH
niF, BEEEOEEES (MODS) 2&EZ Ly
BEOBSRIBICES, ThoEEE Zhichs
LEBEREGE SIRS « MODS OERRRKERTH
3, ‘“BEOKESLEARIE EWI 74 F7R
$ TIZ Moore (Moore,F.D.) %% [Metabolic Care
of the Surgical Patient] (1959) TR T\> 328,
HERED “KEE” 2V N[ V2 EDR
T4x—F—RERTHE L L CHELEET
HEETEDLIIER oI LBRELER S,

1983 £ Faist 5 I3 % FHME B FE 433 Flic F %k
3 % single organ failure (SOF) & MOF DEg
BIRAT 28X & LCRRLIO. FHo ik, B L
TRETMPEEEsNE L, BREENIEC2
285 — i rapid single-phase MOF & delayed
two-phase MOF ® 2 Bl23H 5 2 &, Z/RIET
BHIMEY 5 v 728, BETEIREIKE(EE
LTwsZt%mLiz, &7, Moore (MooreF.
A) %1% 1995 FiZ Injury Severity Score (ISS)
2515 BLE DSBS % 5347 L, 448 D MOF OF
N — i early & delayed D 2 BUSH B C
ERHEEL TWBY, Moore 513, early D
MOF iF4M5%2 D b O DREP B Z—EB LR
FIET 5 DX L (one-hit model), delayed i3
SMBIT L DBl & Z &7z SIRS 2352 ZEER N
bbb ETHBINFEET 2 LF 27z (second-
hit model) (®1). Zh2/MEBORFATE
HT5EeE212®, $2bb, iMBIc X 5—X
BENKEEAT 12— —DEERTFIEES
LU, SIRS SFAC I NB T L LR B, EAEIIAEE
AFAL—F— %A TV —INT Y RTBTDE
PREMET A DA A Y REET 2, ZhiZERF
DEIEEERMFT 5, 2D 2 DDIREEDNT Y

— 116 —



263-01579

—RIZER
(first hit)

|

EHERIERIS

response)

#B#E1B1E —> | (systemic inflammatory

1

1

1

1

1

1

1

1
v

BESFAALBE —

ZR{REE
(second hit)

. [mcr]

RBOFZEE
PR g LK

\

REBOZEE
FFIC CLiREE

~— [ ]

E1 REEFL O DHE)

7 SR N\

T )
- - e
8 i
I 5

2 Moore b DiEFESFEERFEDRBR

AL BI2HE, ERREEICHUERE
FTED L3S, REHHBEL 25 LR
REEHHENR C 2 ERELE 5. 51T, —
FEBEDID - I BICZREE (ERRMESY
‘3 v 7 OB, FHM, IEMO7DONREERE
E) BRI LEHRAERIGSERSIN, %
I & RS L BE L RS, CORHET
13 B # MOF i & f£ SIRS T, B # MODS i
- SIRS IZ#E5T 2 SIS I RS 2 ¥ A fE
TBRIERXYRET S LHBEESNED,

o MEDRERIMBC D TIRD B L, —REGH
REZIY, $REBESIND2IEE ARDS/
MODS FELPFT W EWS Z itk d, ZhE
THRESNTWBEIMEEDARDSD Y R 7 7 7
I —3IMEE DL OMNEETHB I LE, T
Bstiz bk (59)9, 3% (Bt), APACHE
7;7} a7 (&fE), 1SS (&), mmE (K&,

ARt 48 BRI O 522), EikE (KE), K&
WE (BE) DR EBBITSNTRE, IASHE
RLTW30DIE, EESMEIEZE ARDS OV R 7
BEWEWI ZETHEH, BRACTEEME
WZHES B ATRBIAE & 1 3K EO R S RHEE DS
AThHhhE, ThZZKEGEL2->TSIRS H3
WIFZNICE| & EMENRE R EE L, BR
#12 ARDS/MODS DV A7 2 XS5 IZEH 3 =

LEEWRT S, BENCE—REER2EHTSZ
L IEAEHEER DT, ARDS/MODS %2B51E7 % &
VS BATRYEIREC X 28ERFDITY,
TR S RREE 2 7 4 SV T X EERTS C
ERFEERS, rzE, RERBEROES,
PR EE (BISEIEZEt) DA%
1TV, Z 0 2~3 HRIZBMMWARE 2 EMd 5 2
£ T, M85 ARDS OREXRF L2 2 8T
TeEMEESNTVWEY, ZlZREBER2 VI ITE
B2 HEETHY, BEEEOIME LM
o BMmBkkER Sk D, ZXKIEBEED ARDS
REERPETEIRE I LNTEETH o712 L OHE
bH B,

S424% ARDS DFBIZ DV TIE, FETZEHNNH
AELTBWEWIRESD2—H, BTER
ISS OEFEE L HEEIZ L T 7228, ALI/ARDS @
EH L BEERA SN0 T L0 D IREDDE
EESNMEEAH L EMMEERE BV T
ARDS 2#tH L B TRTEECPEEORECE
Ei3nL, GIFEOFREE, ICU HEHMP A
B DEE LBEL TW iz LW S WEH 22,

155

— 117 —



BRAEZ S LiciMEER ARDS OBE FEIZDOW
T3, FHREESR Bl 5 72 A TIER S, K
2 EEMI B, fR=ER A Tt (extracorpor-
eal membrane oxygenation : ECMO) 7% £ 254
HAHENTWAS, ECMO DWW T, MEEZEAD
ICFRIEEBRO D2 & 22750, KBESHEMOES
2 & D EREMERAME 2 1 D £ HMER ARDS &
FHICBAL, HMPTEEBOOSHERECT
£, BREPEREEBERES CE L LHES
NBEIWC2>TERD, [REGECEITN
ALRREE T, ERRMESETT2LI%
SME# ARDS BE Tl ATRPIRER T & 2 ZKHF
BELHE, TAZBOBE RN 57291 ECMO
DREHEA Y “Lung rest” 2EEL2BEDOLT 7
YarvELTEZTHLORYS LR,

3CER

—
~

Ashbaugh, D. G. et al. ! Lancet, 2 : 319-323,

1967.

2) Matthay, M. A. et al. : Am. J. Respr. Crit. Care
Med., 167 - 1027-1035, 2003. :

3) Benjamin, T. S. et al. : Clinics in Chest Medi-
cine, 21 : Issue 4, 2006.

4) BAHE - fth : Intensivist, 11 15-32, 2009.

5) TANT v FeeSY I Ny R EEEDKAR

- IS R L BREETFEOES —. AETHGE

2 HARER, 1989 £,

Shires, G. T. et al. . Ann. Surg., 154 : 803-810,

1961.

Moore, F. D. and Shires, G. T.: Ann. Surg.,

166 : 300-301, 1967.

8) Petty, T. L. and Ashbaugh, D. G. : Chest, 60 :
233-239, 1971.

9) Pruitt, B. A. et al. : History. In : Trauma (ed.

=

6

=

7

~—

156

10)
11)

23)
24)

25)

26

=

27

28

=

29)

30)

— 118 —

263-01579

by Moore, E. E. et al.). McGraw-Hill, New
York, 2004, pp. 3-19.

Baue, A. E. . Arch. Surg., 110 . 779, 1975.
Eiseman, B. et al.:Surg. Gymecol. Obstet.
144 © 323-326, 1977.

Fry, D. E. et al. : A»ch. Surg., 115 : 136-140,
1980.

Tilney, N. L. et al. : Ann. Surg., 178 : 117-122,
1973.

Goris, R. A. et al.: Arch. Surg., 120 : 1109-
1115, 1985.

American College of Chest Physicians/Society
of Critical Care Medicine Consensus Confer-
ence . Crit. Care Med., 20 : 864-874, 1992.
Faist, E. et al. . J. Trauma, 23 © 775-787, 1983.
Moore, F. A. et al. . J. Trauma, 40 : 501-512,
1996.

Moore, F. A. and Moore, E. E. . Surg. Cln.
Nor. Am., 75 : 257-277, 1995.

Josh, E. S. et al. ! Injury Int. J. Care Injured,
40S 4 :S82-S89, 2009.

Hudson, L. D. et'al. : Am. J. Respir. Crit. Care
Med., 151 : 293-301, 1995.

Howard, S. et al. ./ Trauma, 59 : 713-723,
2005.

Martin, A. C. et al.: J. Trauma, 59 . 19-24,
2005.

David, P. et al. : J. Trauma, 63 : 1-8, 2007.
Pape, H.C. et al. : J. Trauma, 34(4) : 540-547,
1993.

David, P. et al. : The American Surgeon, 14 :
117-123, 2008.

Miriam, M. T. et al. : Crit. Care Med., 32 : 327
-331, 2004.

Ali, S. et al. | Injury Int. J. Care Injured., 39 :
30-35, 2008.

James, W. D. et al. : J. Trauma, 62 . 1201-1206,
2007.

Navid, M. et al. : J. Card. Surg., 22 . 180-184,
2007.

Ware, L. B. and Mattay, M. A. . N. Engl. J.
Med., 342 : 1334-1349, 2000.



SCIENTIFIC ARTICLE

Percutaneous Carpal Tunnel Release Compared With

Mini-Open Release Using Ultrasonographic Guidance

for Both Techniques

Ken-ichi Nakamichi, MD, Shintaro Tachibana, MD, Seizo Yamamoto, MD, Masayoshi Ida, MD

Purpose To compare the outcomes of percutaneous carpal tunnel release (PCTR) and mini-
open carpal tunnel release (mini-OCTR) using ultrasonographic guidance for both tech-
niques.

Methods We included 74 hands of 65 women with idiopathic carpal tunnel syndrome (age,
52-71 y; mean, 58 y). Thirty-five hands of 29 women had the PCTR (release with a device
consisting of an angled blade, guide, and holder, along a line midway between the median
nerve and ulnar artery (safe line) under ultrasonography (incision, 4 mm), and 39 hands of
36 women had the mini-OCTR (release along the safe line, distally under direct vision
(incision, 1-1.5 cm) and proximally under ultrasonography, using a device consisting of a
basket punch and outer tube.

Results Assessments at 3, 6, 13, 26, 52, and 104 weeks showed no significant differences in
neurologic recovery between the groups (p > .05). The PCTR group had significantly less
pain, greater grip and key-pinch strengths, and better satisfaction scores at 3 and 6 weeks (p <
.05), and less scar sensitivity at 3, 6, and 13 weeks (p < .05). There were no complications.

Condusions The PCTR provides the same neurologic recovery as does the mini-OCTR. The
former leads to less postoperative morbidity and earlier functional return and achievement of
satisfaction. (J Hand Surg 2010;35A:437-445. © 2010 Published by Elsevier Inc. on behalf

of the American Society for Surgery of the Hand.)

Type of study/level of evidence Therapeutic III.
Key words

Carpal tunnel release, carpal tunnel syndrome, minimally invasive surgery,

mini-open technique, percutaneous technique, ultrasonography.

drome (CTS), 3 options are available: open carpal
tunnel release (OCTR), endoscopic carpal tunnel
release, and mini-open carpal tunnel release (mini-
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OCTR)."? The OCTR has been used for a long time
and is considered safe and simple, although it is asso-
ciated with weakness, pillar pain, and a long scar. In an
effort to solve these problems, the endoscopic carpal
tunnel release was developed. Although it has demon-
strated less postoperative morbidity and early return to
work and activities of daily living, concerns persist over
complications as well as cost. As an alternative to
reduce surgical trauma, the mini-OCTR has been pro-
posed. It has closely matched the endoscopic carpal
tunnel release in the functional return and decrease in
pillar pain, but there still is a concern that part of the
procedure is performed blindly.'

We have used the OCTR (incision from just distal to
Kaplan’s cardinal line to the wrist crease) for a long

© 2010 Published by Elsevier, Inc. on behalf of the ASSH. « 437
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time and recently the mini-OCTR (incision 1.0-1.5 cm
at the distal carpal tunnel) in selected patients. For the
latter, we use ultrasonography to protect the critical
structures.” This provided the same neurologic im-
provement as the OCTR and better early outcomes
regarding pain, scar tenderness, and grip and key-pinch
strengths than the OCTR.? The difference was attrib-
uted to the limited dissection. We then hypothesized
that further reduction of surgical trauma could improve
the outcome of the mini-OCTR, and we developed a
percutaneous carpal tunnel release (PCTR) technique ,
also using ultrasonography. Although a different ultra-
sonographically assisted percutaneous release was per-
formed by Rowe et al. in cadavers, to our knowledge, it
has not been evaluated clinically.* The purpose of this
study was to compare the outcomes of the PCTR and
mini-OCTR, using ultrasonographic guidance for both
techniques.

MATERIALS AND METHODS
Selection of patients

We included 74 hands of 65 women, all homemakers
(age, 52-71 y; mean, 58 y), with idiopathic CTS, who
were candidates for either of the 2 ultrasonographically
assisted carpal tunnel release techniques, the PCTR or
mini-OCTR. They initially visited the orthopedic clinic
of our institute between November 2001 and March
2007. Two orthopedic surgeons performed the clinical
examination. The patients had either thenar muscle
weakness or intractable sensory symptoms with poor
response to nonsurgical treatment for at least 3 months,
including avoidance of overuse, splinting, or local ste-
roid injection. We included this group of patients to
provide a uniform model or to eliminate factors related
to work and contributory medical conditions.

The diagnosis of CTS was made clinically and elec-
trophysiologically. The clinical evaluation included ques-
tioning about sensory symptoms, tests for sensibility
and muscle strength, and examination for thenar at-
rophy. We performed Phalen’s test and, if this was
negative, reverse Phalen’s test (mirror image of Phalen’s
test). We also checked for Tinel’s sign on percussion of the
wrist. However, we did not rely solely on these tests
to make the diagnosis, considering possible false
positive results.

Electrophysiologic studies were performed by 1 ex-
aminer in the department of neurophysiology. The cri-
teria for the diagnosis of CTS were a median distal
motor nerve latency of greater than 4.2 ms (stimulation,
2 cm proximal to the wrist crease) or a median sensory
nerve conduction velocity (between the middle crease
of the long finger and 2 cm proximal to the wrist crease)

of less than 45 m/s. Patients with findings of a median
nerve supplying the hypothenar muscle’ and an ulnar
sensory nerve supplying the third web space® were
excluded, because these anomalies were contraindica-
tions for both techniques.

This study was approved by the internal review
board of our institute, and an informed consent was
obtained from all the patients before surgery.

Selection of surgical technique

One orthopedic surgeon, who was the most experienced
in ultrasonography among the authors, determined the
surgical technique for each patient. He obtained axial
ultrasonographic images of the carpal tunnel and mea-
sured the distance between lines drawn vertical to the
transverse carpal ligament (TCL) at the ulnar margin of
the median nerve and the radial margin of the ulnar
artery. The zone in the TCL between the lines was
defined as the safe zone.’

The mini-OCTR was performed when the safe zone
was greater than 3 mm at the proximal carpal tunnel.
Unlike the previous report,’ a distal narrow zone (3 mm
or less) was not considered a contraindication because,
at the time of distal release, the median nerve and ulnar
artery could be protected under direct vision. In con-
trast, the PCTR was performed when the zone was
greater than 3 mm at any level. The PCTR was not
performed if ultrasonography showed a hypertrophic
flexor pollicis brevis or palmaris brevis® extending into
the safe zone.

Based on these evaluations, 35 hands (29 women)
had the PCTR, and 39 hands (36 women) had the
mini-OCTR. The mean age was 56 years (range, 5271
y) in the PCTR group and 59 years (range, 54-70 y) in
the mini-OCTR group. The mean duration of symptoms
before surgery was 24 months (range, 4 mo to 20 y) in
the former group and 29 months (range, 6 mo to 15 y)
in the latter group.

Surgical Technique

PCTR: We used a cutting device consisting of an angled
blade (single-use), guide, and holder (Futaba Co., Ltd.,
Tokyo). A pneumatic tourniquet was not used so that
pulsation of the ulnar artery could be recognized. The
procedure began with ultrasonographic location of the
key structures. In longitudinal images, the TCL and
superficial palmar arch (SPA) were identified. In axial
images, the median nerve and ulnar artery were located.
The entry point was marked on the palm, distal to the
critical pillar rectangle,” at the intersection of the SPA
and a line midway between the ulnar margin of the
median nerve and radial margin of the ulnar artery (safe
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Gl e

Guide tip

Median N.

<-Radial

FIGURE 1: Insertion of the guide (14-cm long metal tube, 1.8-mm outer diameter). A It is inserted through the palmar
aponeurosis, beneath the TCL, from its distal edge along the safe line under ultrasonographic monitoring. The guide has a slot
(inset, a-b; 5 cm long, 1 mm wide) on the top, starting 1.5 cm from its tip (to right), to accommodate the blade. It is advanced
into the tunnel for 1.5 cm to bring the slot end (inset, a) to the distal edge of the TCL. Proper positioning of the guide is
confirmed by biplanar imaging. The guide, under which acoustic shadow is created, is recognized in a sagittal image B beneath the
TCL (outlined by dots) and in an axial image C midway between the ulnar margin of the median nerve (Median N.) and the radial

margin of the ulnar artery (Ulnar A.).

line). After administration of local anesthesia, a 4-mm
incision was made at the entry point. Under ultrasono-
graphic monitoring, the guide was inserted beneath the
TCL, along the safe line (Fig. 1). The cutting device
was assembled (Fig. 2). The TCL was divided as the
device was advanced proximally, with its tip (blade)
localized to the TCL along the safe line, under ultra-
sonographic monitoring. Release was done to exceed
the level proximally, where the enlarged part of the
nerve proximal to compression had the largest cross-
sectional area, usually 5 to 10 mm proximal to the wrist
crease. A single pass of the device completed the re-
lease. After device removal, release was confirmed by
communication between the inside and the outside of
the tunnel with a probe, under palpation or ultrasonog-
raphy. Because the wound was small, it was not closed.

Mini-OCTR: A pneumatic tourniquet was not used for the
same reason as for the PCTR. The distal edge of the
TCL and safe line were ultrasonographically recog-
nized and marked on the palm. A 1.0 to 1.5 cm skin
incision was designed along the line, with its center
crossed by the distal edge of the TCL. After adminis-
tration of local anesthesia, the incision was made. The
distal TCL was divided under direct vision. For proxi-

mal release, a device was used that consisted of a basket
punch (2.7-mm outer diameter) and an outer metal tube
(3.5-mm outer diameter). This was inserted through the
incision beneath the TCL in a proximal direction, and

~ the scanner was placed on the palm at the level of the tip

of the punch. Under axial imaging, the device was
localized along the safe line, and the proximal TCL was
divided in a bite-by-bite fashion. The extent of proximal
release was the same as in the PCTR. Release was
confirmed distally under direct vision and proximally
by communication between the inside and the outside
of the tunnel with a probe, under palpation or ultra-
sonography. After irrigation, the wound was closed
with monofilament sutures.’

Postoperative regimen

No splinting was used in either group. The patients
were allowed to use the hand as tolerated. No hand
therapy was prescribed. We examined them every 1 or
2 days for wound care and assessment. The wound was
defined as healed in the PCTR group when it had
complete closure, no discharge, and no separation with
the hand opened (full active extension of digits and
abduction of the thumb and little finger). In the mini-

JHS + Vol 35A, March 2010
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FIGURE 2: Device setup. A The cutting edge of a no. 138 blade (inset; 4 cm long, 0.9 mm wide, 4 mm high) is angled parallel to
the guide and placed in the slot. Its tip is advanced into the subcutaneous tissue. B The blade base is turned downward and placed
in the slot (inset). € The holder (11 cm long metal tube, 2.5-mm outer diameter) is applied (from left) to hold the blade and guide
together (inset). D It is advanced to the final position. Inset shows the side view of the assembled device tip.

OCTR group, the sutures were removed 6 to 8 days
after surgery, and then the open hand test was done to
confirm healing.

Evaluation

The hands were examined before surgery and at 3, 6,
13, 26, 52, and 104 weeks after surgery by a hand
therapist who was blinded to the techniques. Before
each postoperative examination, the patients attached
an adhesive, soft tape to the proximal palm to obscure
the incision. All the hands—35 in the PCTR group and
39 in the mini-OCTR group—were evaluated at the
initial time interval (before surgery), whereas 29 in the
former group and 34 in the latter group were available for
the evaluation at the final interval (104 weeks). The num-
bers of hands evaluated at each time interval are
shown in Table 1.

Sensibility was quantified in the long finger by static
2-point discrimination and Semmes-Weinstein mono-
filament testing. The latter was scored as 1 (normal,
1.65-2.83), 2 (diminished light touch, 3.22-3.61), 3
(diminished protective sensation, 3.84—-4.31), or 4 (loss
of protective sensation, 4.56—6.65).

Motor tests included manual muscle testing of the
abductor pollicis brevis (APB) (results graded 0-5),
and grip and key-pinch measurements.

In addition, the following variables were recorded
after surgery: pain scored as O (absent), 1 (mild, not
bothering), 2 (moderate, somewhat bothering but not
limiting daily activities), or 3 (severe, bothering and
limiting daily activities), time to wound healing, scar
sensitivity, and satisfaction (rated from 0 to 5 on a
visual analog scale). The scar sensitivity was measured
as described by Trumble et al.'® A pressure meter with
a 1.3-cm? base (Natume Inc., Tokyo) was applied to the
distal, mid, and proximal (wrist crease) carpal tunnel,
for 30 seconds at each location, and the lowest load that
produced discomfort was recorded. This was also as-
sessed before surgery, with loads of 3.0 kg.'°

The electrophysiologic studies were performed again
just before surgery in those who did not respond to the
nonsurgical treatment because their data often became
worse. After surgery, the studies were repeated at 13,
26, 52, and 104 weeks.

Statistical analysis

To compare data, we used Student’s or Welch’s #-tests
or Mann-Whitney U tests, depending on the data type,
normality, and vaniance. We used analysis of covari-
ance for comparison at each time interval, and repeated-
measures analysis of covariance to compare the results
of the 2 groups. Hands that were not available for the
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3 wk

6 wk

104 wk

13 wk 26 wk 52 wk

Preoperative Parameters 0 wk
Patient cohort™
PCTR 35 35 33 33 3] 29
Mini-OCTR 39 38 37 35 36 34
Static 2-point discrimination (mm)
PCTR 119 £47 11.1 = 43 89 +40 67 %29 5922 5717 5113
Mini-OCTR 12.1 £47 11552 10.0 = 5.7 8246 6.7 £ 3.1 6.2 £28 5929
p value 16 .19 33 .08 - .16 31 .09
Semmes-Weinstein monofilament grade
PCTR 3306 33 06 29 0.7 25 + 0.7 22 *+ 0.6 19+ 07 :1.6 £05
Mini-OCTR 31 +07 3107 3.0 £ 0.9 2.7 %09 23 £08 2009 1.7 = 60.6
p value 49 .10 .50 .23 22 .10 17

*Patient cohort shows numbers of hands evaluated and applies to all tables.

evaluation were excluded from the analysis. Variables
were presented as mean and standard deviation. The
reported p values were 2-tailed. The level of signifi-
cance was p<<.05. Power analysis (« error, .05; (3 error,
.2) revealed that, with the sample size (35 hands in the
PCTR group and 39 hands in the mini-OCTR group),
the true difference should be as great as .66 times the
standard deviation for continuous variables to detect a
significant difference.

RESULTS
Study population

There were no significant differences between the
groups with respect to age and duration of symptoms
before surgery (p>.05 for each variable).

Wound healing

The wound healing time was significantly shorter
(p<.01) in the PCTR group (mean, 1.4 d; range,
1-4 d) than in the mini-OCTR group (mean, 7.5 d;
range, 610 d).

Sensory data

The static 2-point discrimination and Semmes-Wein-
stein monofilament grade are shown in Table 1. After
surgery, the sensory variables significantly improved in
both groups (p<<.01 for each variable). There were no
significant differences between the groups (p>.05 for
each variable). The p values for these variables at each
time interval are presented in Table 1.

The numbers of symptom-free hands in the PCTR
and mini-OCTR groups were 7 (21%) and 10 (27%) at

13 weeks and 26 (90%) and 28 (82%) at 104 weeks,
respectively.

Strength

Table 2 shows the APB power, grip strength, and key-
pinch strength. Weakness of the APB was noted before
surgery in 29 hands in the PCTR group and in 27 hands
in the mini-OCTR group. It was graded as O before
surgery and was not recovered at all at 104 weeks in 5
hands in the former group and in 6 hands in the latter
group. The remaining hands showed significant im-
provement (p<<.01 in both groups). We found no sig-
nificant difference between the groups (p=.59). The
grip and key-pinch strengths decreased significantly at
3 and 6 weeks in both groups (p<<.05 for each variable).
The patients stated that the strengths were limited by the
pain. However, they were significantly greater in the
PCTR group at 3 weeks (p<<.01) and 6 weeks (p<<.05).
No significant differences between the groups were
seen at later time intervals (p>.05). The p values for
these variables at each time interval are presented in
Table 2.

Pain and scar sensitivity

The pain and scar sensitivity are shown in Table 3. The
PCTR group had significantly less pain than the mini-
OCTR group at 3 and 6 weeks (p<<.01 at each time
interval). No significant differences between the groups
were seen at later time intervals (p>.05). At 26 weeks,
3 hands in each of the groups still had mild pain, which
was relieved completely by 52 weeks. Before surgery,
the scar sensitivity assessment revealed no discomfort
with loads of 3.0 kg in both groups. The scars were
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104 wk

13 wk 26 wk 52 wk

Preoperative Parameters 0wk 3 wk 6 wk
APB power
PCTR 25 =20 2.5+ 20 2820 36 = 1.7 39=*= 18 41 * 18 43 £ 18

Mini-OCTR 25*x122 2.7*20 3122 3423 36 * 2.1 40 £ 1.8 40 = 1.8

p value .96 .97 37 27 34 .30
Grip strength (kg)

PCTR 21.9 =38 182 *40 20342 226=*41 237*44 24343 245*46

Mini-OCTR 237 +52 153*40 174+x41 217*+47 255*56 250*x55 251 %57

p value .10 <.01 <.01 13 ©33 .96 .99
Key-pinch strength (kg) ‘

PCTR 3412 27x10 3.0 1.1 3511 38 £ 1.1 40*12  42*12

Mini-OCTR 38 £ 1.1 24*10..28=11 39+12 42+ 11 44+11  45=11

p value .10 <.01 78 .64 48 .34

TABLE 3. Pain, Scar Sensitivity, and Patient Satisfaction

Preoperative Parameters 0wk 3wk 6wk 13 wk - 26 wk 52 wk 104 wk

Pain Gy
PCTR 0.0 £ 0.0 14 +05 09 =04 0.4 x 0.6 01=x03 0.0 £ 0.0 0.0 = 0.0
Mini-OCTR 0.0 = 0.0 21 %07 14+08  05%07 01=*03 0.0 £0.0 0.0 = 0.0
p value <.01 <.01 45 .89

Scar sensitivity (kg) ; : :
PCTR 3.0 £ 0.0 1.2 £ 04 1.8 =05 23 =06 2704 30+00 30=x00
Mini-OCTR 3.0 £0.0 1004 14 05 1.8 £0.5 26 =04 3000 3000
p value 03 <01 <.01 15 Tt

- Patient satisfaction e g :

- PCTR 37+ 04 39 £02 43+ 04 44+ 05 47 05 48 *04
Mini-OCTR 3.1+ .03 3405 . 41=*05 45 *05 46+05 47+*05
p value 20170 <.01 24 62 4 36

significantly less sensitive in the PCTR group at 3
weeks (p=.03), 6 weeks (p<<.01), and 13 weeks
(p<.01). No significant differences between the
groups were seen at later time intervals (p>.05). The
p values for these variables at each time interval are
presented in Table 3.

Patient satisfaction

The patient satisfaction is shown in Table 3. The score
was significantly better in the PCTR group at 3 and 6
weeks (p<<.0l at each time interval). No significant
differences between the groups were seen at later time
intervals (p>.05). The p value at each time interval is
presented in Table 3.

Electrophysiologic data

Table 4 shows the electrophysiologic results. Motor
potentials were undetectable before surgery in 12 hands
in the PCTR group and in 16 hands in the mini-OCTR
group. It was still undetectable at 104 weeks in 5 hands
in the former group and in 6 hands in the latter group.
The remaining hands showed significant improvement
(p<.01 in both groups). Sensory potentials were unde-
tectable before surgery in 19 hands in the PCTR group
and in 22 hands in the mini-OCTR group. At 104 weeks,
it was still undetectable in 2 hands in the former group and
in 1 hand in the latter group. In these hands, motor poten-
tials were also undetectable throughout the course, but
there was relief of sensory symptoms. The remaining
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13 wk

26 wk 52 wk

Preoperative Parameters 104 wk
Median distal motor latency (ms)
PCTR 63+ 16 47 0.7 42 *+05 40 =04 38 £ 04
Mini-OCTR 6.6 = 1.7 48 + 09 43 +0.7 40 *05 40 =05
p value .65 .58 32 12 .64
Median sensory conduction velocity (m/s) a2
PCTR 27.8 + 6.0 36.0 £ 4.0 383 =42 40.1 = 4.5 423 =42
Mini-OCTR 270 £ 79 382 43 40.5 = 43 436 = 4.5 439 £ 42
p value .76 .60 A3 19 .94

*The hands in which preoperative potentials were undetectable were not included in the statistical analysis.

hands showed significant improvement (p<<.01 in
both groups). We found no significant differences
between the groups (p>.05 for each variable). The p
values for both variables at each time interval are
presented in Table 4.

Complications

There were no nerve, vascular, or tendon injuries using
either technique. No procedures were converted to the
OCTR. Bleeding was minimal. There were no infec-
tions. No hands had persistent or recurrent symptoms or
signs of complex regional pain syndrome.

DISCUSSION

The PCTR follows the concept of the mini-OCTR:
protection of the critical structures under ultrasonogra-
phy, and it was made less invasive by shortening the
incision to 4 mm, placing it out of the critical pillar
rectangle,” and minimizing dissection. It provided neu-
rologic improvement equal to the mini-OCTR and
quicker wound healing, less postoperative morbidity,
and earlier functional recovery and achievement of sat-
isfaction than the mini-OCTR. Our previous compari-
son of the mini-OCTR and OCTR showed similar ad-
vantages in the former,? and this study indicates that the
PCTR has strengthened this trend.

According to the literature, recovery ensues, regard-
less of the specific technique,’? and this was also the
case with ours. However, our patients’ improvement .
seemed slow compared to other series’ outcomes. In
our series, the percentage of symptom-free hands was
less than 30% at 3 months and more than 80% at 2
years. The mean static 2-point discrimination was
greater than 10 mm before surgery, and it improved to
6 to 8 mm at 3 months and 5 to 6 mm at 2 years. The
mean Semmes-Weinstein monofilament grade showed

loss of protective sensation before surgery, which im-
proved to diminished protective sensation at 3 months
and diminished light touch at 2 years (Table 1). The
mean APB power was <3 before surgery, and reached
4 at 1 year (Table 2). Previous studies'? reported com-
plete symptom relief in 64% to 92% of the patients at 3
months, and 93% to 100% at 6 months. The mean static
2-point discrimination was 6 to 8 mm before surgery
and 5 to 6 mm at 3 months. The mean Semmes-
Weinstein monofilament grade was diminished protec-
tive sensation before surgery, which improved to di-
minished light touch at 3 months. The mean APB
power was >4 before and after surgery. We think that
our patients’ slower recovery was due to more severe
CTS, as shown by the greater 2-point discrimination
and Semmes-Weinstein monofilament grade and less
APB power before surgery.

The PCTR protects all vital structures. Release along
the safe line protects the median nerve and ulnar neu-
rovascular bundle. The position of the latter should be
confirmed, because it often exists radial to the hook of
hamate.'""'? The SPA is protected because the device is
passed proximal to it. The flexor tendons are mildly
retracted by the holder and kept away from the blade. In
addition, the device was made thin, minimizing pain
and nerve compression.

We also took median nerve anomalies into account.
On the basis of Lanz classification,'® groups II (acces-
sory branches at the distal carpal tunnel) and IV (ac-
cessory branches proximal to the tunnel) occur radial to
the nerve and are not at risk because release is done
ulnarly away from it. Most group I anomalies (varia-
tions in the course of the motor branch) are present
radial or palmar to the nerve and are not at risk for the
same reason. The exception is a branch bent ulnarly at
the distal edge of the TCL.® This is associated with a
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hypertrophic flexor pollicis brevis or palmaris brevis,
which can be confirmed by ultrasonography. Unlike the
previous report,> we now do not consider group III
(high division of the nerve) a contraindication, as long
as the safe zone is greater than 3 mm.

Although the PCTR minimized surgical trauma, it
was still associated with some pillar pain and loss of
strengths. Our previous comparison of the mini-OCTR
and OCTR showed less pain and better grip and key-
pinch strengths in the former,? and this comparison of
the PCTR and mini-OCTR showed a similar trend.
Combining these results and the patients’ statement that
the pain considerably limited their strengths, we think
that the reduction of surgical trauma resulted in less
pain and subsequently in better strengths. Although we
did not investigate the origin of the pillar pain, we
speculate that it is a consequence of transient inflam-
mation, rather than neuromas, for the following rea-
sons: (1) It usually improves in months as the scar
softens and the reddish (inflammatory) appearance sub-
sides, and (2) if pain is the result of neuromas from
divided nerves, the pain is likely to be more permanent.

Because the carpal tunnel is not explored in the
PCTR, we evaluate the following before surgery: (1)
Local pathology, including bony abnormalities, space-
occupying lesions, and tenosynovial thickening, is ruled
out by plain radiographs and ultrasonography. Space-
occupying lesions tend to be found in unilaterally af-
flicted patients.'* Tenosynovial thickening often indi-
cates inflammation, as in rheumatoid arthritis or
infection.'® (2) Because the device creates an approxi-
mately 3-mm-wide acoustic shadow, the safe zone
should be wider than this at any level to confirm com-
plete avoidance of the median nerve and ulnar neuro-
vascular bundle.” The median nerve enlargement prox-
imal or distal to compression and the ulnar
neurovascular bundle radial to the hook of hamate'"'?
narrow the zone. (3) There should be no thick vessels
along the path of the cutting device. We screen out the
persistent median artery, SPA existing close to the distal
TCL, and other vessels by color Doppler imaging.
Thick collateral vessels are often found in hands with an
arteriovenous fistula for hemodialysis. (4) There should
be no hypertrophic flexor pollicis brevis or palmaris
brevis extending into the safe zone.® (5) Communica-
tion is ruled out electrophysiologically between the
median nerve and the abductor digiti minimi° and be-
tween the ulnar nerve and digital nerve to the third web
space,6 because the former crosses and the latter exists
close to the safe line. (6) The thickness of the TCL is
ultrasonographically measured and should be less than
3 mm. Patients with gigantism sometimes have an ex-

tremely thick TCL. Because we designed the cutting
device on the basis of the normal anatomy of the
TCL,'® the blade may be small for such patients. How-
ever, we have not had this problem with patients of
other etiologies. Among these factors, a narrow safe
zone constitutes the most frequent reason that the PCTR
1s contraindicated in our experience.

Although ultrasonography played a major role in this
study, its use for carpal tunnel release is not yet an
established method. Because it is examiner-dependent,
involving a learning curve and interobserver variation
in interpretation, the technique should be selected and
performed by a surgeon experienced in ultrasonogra-
phy, as was done in this study. We think that safety is
ensured not only by proper performance of surgery but
also by correct selection of the technique. Performing a
different technique (eg, the PCTR in hands with a distal
narrow safe zone) will not necessarily lead to poorer
outcomes, as long as release is done without complica-
tions, because improvement would ensue regardless of
the technique.'” However, this would risk the critical
structures.

There are technical tips: (1) The TCL might be deep
in a thick hand. If this is the case, pressing the guide
dorsally at the entry point will help insertion. (2) The
guide should be inserted beneath the TCL from its distal
edge. If this is properly done, the resistance upon inser-
tion is minimal. If there is considerable resistance, the
guide is likely to be through the TCL, proximal to its
distal edge, which would result in distal incomplete
release. (3) Release should be completed with a single
pass of the device. When division of the proximal TCL
is found to be incomplete, it can be divided by repeating
the surgical steps (Figs. 1 and 2) without making addi-
tional incisions or adding other procedures. In our ex-
perience, however, this is time-consuming.

There are limitations to this study: (1) The patients
were not randomized to the techniques. We initially
attempted randomization. However, this was not possi-
ble, primarily because of the variation of the safe zone.
Those initially assigned to the PCTR were often found
to have a narrow safe zone distally, and the technique
had to be converted to the mini-OCTR. Patients’ refusal
was another reason. Some of them, who had initially
been allocated to the mini-OCTR, later wished to have
the PCTR. Nevertheless, the preoperative demographic,
clinical, and electrophysiologic data from both groups
were comparable (Tables 1-4), probably because the
study population was homogeneous. (2) No standard-
ized instruments were used for the evaluation. This was
because none were available that had been cross-
culturally adjusted and authorized to use in our country
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during this study period. (3) The sample size was small.
To detect a significant difference, the true difference
should be greater than .4 times the standard deviation, a
conventionally used value,'® although we confirmed the
advantages of the PCTR in the early postoperative
period. (4) To test the aforementioned hypothesis, the
PCTR was compared with the ultrasonographically as-
sisted mini-OCTR, not with other techniques without
ultrasonography, especially the standard mini-OCTR
(incision, 1.5-2.0 cm) recently performed by many
hand surgeons. However, we think that our mini-OCTR
1s equivalent to the standard mini-OCTR with respect to
the extent of surgical trauma, except for using a slightly
shorter incision (1.0-1.5 cm). Therefore, the data on
pain, grip and key-pinch strengths, scar sensitivity, and
satisfaction scores, as well as neurologic findings,
would be similar to those from the standard mini-
OCTR.

In summary, the PCTR provided the same neuro-
logic recovery as did the mini-OCTR. It led to quicker
wound healing, less postoperative morbidity, and earlier
functional return and achievement of satisfaction.
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TURT7 4= IVEHT, FEEZITBITHRSIA
BEZREEAMERL T & 72,

— &9\ RSI TIIEERFE ISR, SEBE, HitE
ERHVON L, BEISCTES T ERTLY —
% B9\ Z$EBF 2121 thiopental, midazolam 7%, $E 7§ &
\213 fentanyl 2%, Fat#EHIZ1E SCC(succinylcholine),
VB (vecuronium bromide) % &DSHV:HN 5,
BT 2EHIEKE 2, BEEEL SV, EEH
T % fentanyl i3, BRICKXLZEEERS2 2V
YOO, HEKELEORWER Y b L, TEBED
% IERMGHWER © 0. HEEIL, ERET
DVERDORBREFHRPLE LWL OD, ThIZEHK
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TAKT A - VEETORRTERE

EiE=si
RE B N
TEDME BT amAg VRt MR E
ESESE 0TS B I %L A LHRHT B8\ T
FEOME RO Apagy it
EEOH X L BWVTWnb G
TURZ D& & ZL 1-2EDNE2BE BLWEr&
MO X %L 1 2@DPNS 2B & BB E
2 SEEEROREIMORE
| FHEEE
R®E = R
THOME 21 (95%) 1 (5%) 0 (0%)
WEEE SR I 0TS B KT 21 (95%) 1 (5%) 0 (0%)
EEOME 13 (59%) 9 (41%) 0 ( 0%)
OB E 13 (59%) 9 (41%) 0 (0%)
MU D& X 11 (50%) 9 (40%) 2 (10%)
HRRE OB & 10 (45%) 10 (45%) 2 (10%)

+5SCCIx, BIEEE LTHA ) Y A, BEE
AELS, BELSE, EATLR, BRESHOBAR
ZE%R b0, VB REEBERTAHHEHT &
EEERERICAERMEE 2D, U FH L VT

FOY Y 2BRESTAMELH ), BRI EEL
EMEVZ B,

S, BiEER EE L2 VA BEENEE S
TV3?, REBEEEOGHCEE SN TV, &
MBRELPFERLZWIETRSID2DODKE %R
27 (@ full stomach DEREHEE R T AHIEMH: - 32
BB, QELMRSHICERINDIFENOE
ERE) YRBARL 2D, TD2DNDYATITE
CIBEBRECREL 25, PHBELER L2
T, B - EEESEHO fap valve HEEATE ) 1B
H - EEO ) R ARB SN, FENOBERERS
Db ERIFEAH B T L TRILTEE & o B, £5HIE
R EET 5 L EEARERSY, Rl OHE
PEECR Y, BICEEHOMRIC L) BEREAEGD
PHEATBERELH 5. HEBETHELLVE
RTREFE L2 %o, Hibi@Emm I
FREAEE LwE WL B, E eI
PESIREL LD ICHREENLETH L, A

HEEMESE (JJSEM) 2010 13 : 5258

DMEBEEIL, A TEERESEIEEL TV
IF TR, TLBE - REODHANRZERETS
&, BE - REORESHATL L CEYZHT L W
22V

TORT = VB ECHESENDLEIX 2 0,
HEMNOBERDRERR L TEMORYEI R
T, BERERICIIERE CTHEENORBIIRT S
LT EBYY, HIMVEE & EEE RS O BEIERE %
BFL, BHMEERD WY, Lo TTER
74— JVEEZ L B RSTiZ, full stomach, HER
HO200KELR) A7 %2 R/IBICTE 5, B

S EEEIL, RREMER LA L, REIMELRMER

EEFHDEATH A", BEHROEEIELLT,
BERLVANVORRISLELERNME - MIEES,

EEZOHEBICE L TW5, 17 ERIEER S
HO, MEERETE2E&AT720, & OARERED
LEIIRHEZALL, Wolk NVEETHIEPUE
THA)e Ty av ik &L TVEERE~NDEK
5 3EEICTARETHE, MEBEFRLLEED
Wh,

BHBEEZEAL2VWREFEORENE (T,
5 438 12 Midazolam 0.03mg/kg % B R N #& 5 %,

527
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RAE -

EHII7TORT +—Vo2mg/kg N7, 90F
BIZ remifentanil 2 4 g/kg % alfentanil20 4 g/kg %
BIRNES B S 5270 R 7 4 — )V 2meg/ke %10
itULTWFQI%EWﬁﬁ@T%E%ELt
lidocaine 1.56mg/kg # Hix 5T A2HE D H L, Th
LOEXOFERICL ), BENZAEFESRORE
2RI RER 720, TUR 7+ — VEEITOREE
BERiHil L2 HRETE DO TR, Z—ZEFS
HBARETORSITIR, 565 LOEHFHST
B LR, SESIREHERFTAILIIRESR
HEVEV, RELEE, CHETEINHE LW
BREOHFHMIZETHE, 7uR7 1+ — VEHIT
DRSI i, HEBBIBVIEETES LML
TWao BERTHEE (awake intubation) 1, & -
AEEAEO flap valve BEESCIHER S I BRE L

REOTREFEL KEBEZT N TIREREL L
TERED 1 Dk %2508, BEOHIVLETER
BT ET D, %+ 5 —Tik, ZOMEERIC
ESE, Z0%% b M 100 - 200 B0 RS OAERS
z 70R T+ — VEEITIT, RSI ORI
L7z, BEREED SHBISERRRE 2o /264,
—RHMEERT2 &4 L7203 528, 3rickE
ZHEEE R ol-flid v,

EFt's)

TR MR DB & A58 LV BB L7 b,
REHELES T BEHOELL 2, 7O%
74— VEHIT, HBEEZIIBITARSITERELZIK
BEAERTE B,

528
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