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THE SURGICAL TREATMENT OF SACRAL PRESSURE ULCERS
—— ANALYSES OF 92 CASES —

Kimihiro NoJiMA

Department of Plastic and Reconstructive Surgery, The Jikei University School of Medicine

Recurrence after surgical treatment remains a problem in the management of pressure
ulcers. The records of 92 patients who had undergone surgery for sacral pressure ulcers from
1968 through 2002 were reviewed. Seventeen perioperative factors were investigated as
possible indicators of the risk of recurrence. Surgical outcomes were divided into 4 cate-
gories: 1) healed immediately after the procedure; 2) required conservative postoperative
treatment ; 3) required an additional surgical procedure ; and 4) did not heal or required 2 or
more additional surgical procedures. Ulcer recurrence was associated with preoperative
conditions, including the depth of necrosis, severity of wound infection, and presence of
adjoining pressure ulcers, and surgical method with or without excision of sacral bone. The
rate of recurrence was higher after reconstruction with myocutaneous flaps than after recon-
struction with fasciocutaneous flaps or perforator flaps. A thorough understanding of prophy-
lactic wound management is essential for the treatment of pressure ulcers. Furthermore,
knowledge of various surgical outcomes is necessary for optimal results. For small sacral
pressure ulcers (<5 cm in diameter), slide-swing local flaps or gluteal plication procedures are
preferred because of their lower morbidity rates. For larger sacral pressure ulcers (>5cm in
diameter), fasciocutaneous or perforator flaps are preferred to myocutaneous flaps because of
their lower recurrence rates. Future research is needed to establish long-term clinical benefits
of perforator and fasciocutaneous flaps in the treatment of pressure ulcers.

(Tokyo Jikeikai Medical Journal 2004 ; 119: 441-53)
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I & & FHE

T % JEAT U 7L E S 92 flic st L, (1)
RN (n=92), (2) F#s (2=92), (3) IGHIAR
(n=68), (4) TWEOFKL» o FiiE TOHM
(n=37), (5) TWEOEEE (Grade) (2=280),
(6) BITREOHE (n=T71), (7) EERBEOH
& (n=57), (8) RIEEEHEDOHIE (n=56), (9)
MBI S OB (n=51), (10) #FalD M0
HEAME (n=38), (11 #i7Lr 7 s fE (n=
33), (12) firEfMmta R & (n=41), (13) flf 7
CRP & (n=11), (14) FMHHE (n=54), (15)
& (n=61), (16) FUROHFEME (n=53),
(A7) FiAk (n=92) 2HREL, FEETF
RS & OS2 MRS U7z, 1BIE 1R D BLHE H3HH
HEICFCE S N TR WERE DL W72, Tl
EUTD4 7 v—71258 L (Fig. 1), #aH#
{17z,

(1) e fHER < —HREEL: (n=39).

(2) 1% seroma, BRZRHEDESHHENLE L
Te PMEERNC IR L 72 (n=15).

(3) TS, GHHEIC & v 1 B oBEINFm %2
TR L. (n=24),

(4) 2 BLLEOFM & AT L 72, FFE LR
FIEEN T FHRE LB R r o7 (n=14),

TN—7 4 D 14 5ERNZ, 2 BLLEOFM 2L
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Fig. 1.
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Surgical Results (n=92)

D Group 1
Group 2
Group 3
Group 4

Surgical results were divided into four groups

Group 1: healed immediately after the procedure

Group 2 : required postoperative conservative treatment

Group 3 : required one further surgical treatment

Group 4 : did not heal or required more than two further surgical procedure
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X 6.9+9.0 P HA A A~48 W B) ThHo Tz, 1B
FEERIZ G & TR 1B B E D HEA T2 ERIX
FiT & TORFHRFER SR EASR S i h
BEZIRD R,

(5)  BEOREOEIITMEZEIRT 20
BETEE B L, Shea? O EH L 7-.
Grade Il (&JEREHEE) » 141, Gradelll (B
EMERSIEN e 31815) #3843 B, Grade IV (F5IA,
&, BN Rs1E5)36 B TH -7z, Gradelll iX
Grade IV IZERNFHEREN R L, B IcEEE %
Fw1: (p<0.01) (Fig.2).

(6) AATAIREZERIX 36 B, WREHRE L &4
IARARERIERNZ 35 BITH - 728, TNZ DT
MRS I AHES X ZR D e o 72,

(1) FEFRITEHT, IR ZIH S B LT
TEIEHIT 128 TH-7-Dizxf L, EEDBK
W, BEOB s EMNR 6 THo 7
23, FTEGHE & OMHBSEGIEICAR D 3H > 1272
DIRNTNTE o Tz,

(8) AIEREEEEDREFIZ 56 FEBIDSEH & 0T, Al
& 0 DR S WIERID 5 B, MRSA Bk
370, ARIEEE 2 B, 39 B ESIES L EHEL,
DR 7§ 7 B 7% & H ARG OER Lk
PG E U7z, BB & I FATRES R <,
BRI & OicEREEZR2RS 72 (p<0.01) (Fig.

3).

(9) B LA OEAL I HEIE % B HF T 2 IER
FAE, KT, BEEL L ONEBES 8
ED B LIER L FNLNOEALCBE &0 2
FEB & T 7o, BEBEICHRIE O b BIERITIE K
OGN 14 H % <, DWTRE S, 15
B 1, KT 88 1H0ARF21H172- 7.
AR HRIE O 72 WEEFI I3 2 ), BEES & S 1
B, MERALICHHE DG HEL 2\ 27 D& 30
ThHolz, MIrEEEEOBBEHSICHE L& L7
FEFIO T IZE L (Fig. 4), et EE
#= (p<0.05) DI,

(10)~(13) 1T OIHEFIE O fEIRIN T, BlE
FOBIER T OIEE L & 2 oW % 5 & EH OF4E
1 6.73+0.78 g/dl, 7 NV 7 3 vl O T E 1
3.34£0.51 g/dl, IMEFREOFHE I 10.9£1.77
g/dl TH - T WMl EiE £ OMB Iz o7, &
7z, CRP 13319 3.6, BHE(RZ 4.1 Th o725, iE
B2 11 B & D7 S FETARRE T D - 72

(14) - (15)  FAHRFRI DX 3 KefE 5 43, i
B I O 490 ml TH D, FiEHRE & DO
BIZFED 2 dn o Tz,

(16) AlE OBV 25 Bl T L, 28 ik
Y 2 1T U s o 1o, TGRS & BYIBROF
1% Grade IV I B W CTHEI 2B D o 12 28,

2 B Grade I (n=1)
S25F
O Grade I (n=43)
20 @ Grade IV (n=36)

(Shea’s classification)
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Fig. 2. Grade of decubitus ulcer occurring at the site of the sacrum and the surgical results
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Fig. 3. Decubitus ulcer with bacterial infection and the surgical results
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(n=21)
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Fig. 4. Presence of decubitus ulcer in adjacent sites of the sacrum and the surgical results

(p values<0.05)

Grade II1 12 B 1J 2B VIR OB # & FTEHE O H
BlIIEEZ (»p<0.01) 2D/ (Fig.bh).

(A7) Ffr I TERE L 3 B, BESEAHRRTIER
L —HARRE S RASH (VUEREES) 12 01, JERTE# 11
#l, Transverse Lumbosacral flap (Fig. 6) 5 i,
WA 33 B, ARz 14 B, ZE@EB e 12 4,
zoM2BThHo7. RETEFILHONFRIX
four flap % (Fig.7) 4 #l, BEEEF6H] (55

Slide-swing Plasty (Fig.8) 3 %), V-Y Bt
F 1B o7z, FiEFO 33 FIONFRIE V-Y HisE
B o 5 B mgR g (Fig. 9) 22 #, Gluteal Plica-
tion (Fig.10) 6 I CH v, [EEKFHFD S b Par-
kash 39 28 13 Bl L e b 0o 1z, R F 14 )
OWERIE V-Y gL 7 (Fig. 11) 3§, [EEREZF
1IBITH -7z, G 12 Pl EEILE 50 2@
B 5 B, hEERe s s (Fig. 12) 74IT
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Grade IV (n=22)
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Fig.5. Results of surgery in patients with and without ostectomy of a bulging portion of the sacrum
(GradeIIl : p values<0.01) (Grade IV : not significant)

Fig. 6. Operation case of the transverse lumbosacral flap flap design (left) 2 months after operation

(right)
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Fig. 7. Operation case of the local flap (four flap
method) before operation (above) 6 months
after operation (below)
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Fig. 8.
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OAT4Y, ANV IFF—¥REICE B
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HEITS. HBEEB X UWEOERIKET 5 Z
Lz S HEOVEEPAIRE A YEE T 5 L AT
Ths. Fxlx MRSA 2AIE & 0 #H & nuiciE
Fhest L, sk ERWT R L HIZ2 [H
DY EIT> T 5, ERREKPMOYEIWR & H

Fig. 9. Operation case of the muscrocutaneous flap
(rotation flap) before operation (above, left) after
operation (above, right) flap was elevated with
gluteal maximum muscle (below)

WA

Illustration of the local flap (slide-swing plasty)
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Fig.10. Operation case of the muscrocutaneous flap (gluteal plication method) before operation
(left) after operation (right) gluteal maximum muscle was sutured (middle)

Fig.11. Operation case of the fasciocutaneous flap (V-Y advancement flap) before operation
(above, left) after operation (above, right) flap was elevated with above maximum muscle

(below)

WL CEMTH 2MFELERNT WA, B
FLICERhEEZ Tw 5, REFCHL TRV
7y TV UERE, TOMOBEIIHL TiFI VR
PREI I —F AV, AIEREBEOE T
FMSAEE R E {AEAL, FFiL Bl L E
W (Fig. 3) 3SR T 48.7% (19 41/39 #1), B
eMERIT 76.5% (13 BI/17 ) BB RZERED
7z K2 2 A FRLA L OEBALICHE D B % FER L H
FEDOEIE L IEANFMAHE T B LD, S E O ET
(Fig. 4) THHEFM 2 I IBm L IERNIL, B

F DI ERIBIERER T 66.7% (20 B1/30 ) TH
DI L, BEEEREEATHESITIX 47.6% (10
/21 ) L BE R Z 2RO Tz, MEHALICEE 2 &
BE9 2EEGIOFiT 2 5T 3 2B, B 20808
DREGREEZR L, FHREROLANDBGALR 2D
TORHHICHRE T RETH S, LAlrEoBEEH
EBER B EHET 2R L % B Tz o — RIS T
B X, Lewis® IZ#8E D 23% (52 #1/61 )
WEBRDNEHL T & L, %7z Han? X
108 fiEFID Grade IV OFHED 5 b, it & HHE %
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Fig. 12. Operation case of the perforator flap (supra gluteal artery perforator flap) before operation
(above, left) 3 months after operation (above, right) flap was elevated with supra gluteal artery
perforator (below)
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Fig. 13. Methods of surgery and the results

PEFE L T2 EEBI D 56% (14 #1/25 ) 1B T GradelIV T 38.9% (14 #/36 #) (Fig.2) T
Hol:tHELTwE, SEIEHADERIINE Dol I L IFFBRDCHE BHMEDOGH L BHD
L poleds, BFREME2RIICHEBELEME BERRB L. RICMBRREOE L TSR
Grade III ® 74.4% (32 1/43 1) < xf L T L OB R <, WEFMROMEEE D 81.8%
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Fig. 14. Results of surgery with three kinds of flaps performed in patients with decubitus ulcer with

bacterial infection
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Fig. 15. Amounts of bleeding when each of the methods of surgery was used

(18/22 FEW) 73349 18.2 7 H THFEL, MMEHN X
WHRESHIIERERD kol G L2
Evans'® L Ee 2R k-7, COHEBELT
SR DT Tl SR T O MFRIAM 2 6.2 4 A
L, FRy YA R TOEBEHIHERR

AQUE - Yag Rt S Y (W

Rz, FERz2EAT 2 ERN L U THHEED
B CTHERIC % % » 2Rt 5729, 2ELUETF
it 2 1T U 72 2, FEFE ARG T & 716K
L7 o 7z 14 fEGI 2R L7z (Table 1), #&#



450 Liig IS
Table 1. Details between four factors and fourteen cases of Group 4 (did not
heal or required more than two further surgical procedure)
Case Grade Bactel_‘ial Adjacent Sacral bone
infection pressure ulcer osteotomy
1 v -+ (MRSA) + (Greater Trochanter) Not record
2 v + (MRSA) + (Greater Trochanter) Not record
3 v + (MRSA) + (Rt. Ischial spine) Not record
4 v + (MRSA) + (PSIS*+Iliac crest) -
5 Not record + (MRSA) Not record Not record
6 v -+ (MRSA) Not record +
7 111 + (MRSA) Not record Not record
8 v Not record Not record +
9 v Not record Not record —
10 v Not record — Not record
11 v Not record Not record Not record
12 111 Not record Not record —
13 11 Not record Not record —
14 Not record — — Not record

* PSIS : Posterior superior iliac spine

ERIVETHD, D MRSA DAL DRH &
iz SHEFID S B 4 FEFITIX LI B L 718
EREEL Tz, L L, SREOFHE TIIRE
HIRTCEHERTEERS L, EF LD
HEHOEHEHICRED D 5729, MikEEAT 5
KROMHABRZHFNSL Z EBNTERpo T,

2. FHRIE

FTERE X Campbell 23R T W 3 X 5 12,
BRDILK % TS 2720, FHEOAH I fili s
ORI E R ERICITS., EA 75 =i DB
R % AV, FIRE RN EE T 2 0 L2 BE R
Ty M RGO THIREICOREE 2R 5. %72,
B E 2 LHERZIEKT 2 HTH, il
BRI EZ—HE L TUIRT 2 2 B EEh 5,
FAERD 3 EBEE D 6 7 AL ERGRBZ L - &
HEXRE L, IE %26 LU IES OFFEERIL
14% (61 Bl 9 1), AilE#E 2 R L 72 o o fE
BIDOFFEHRIZT 32.59% (40 Fildh 13 #) & B O
PIBRTHEAL I BIE TR PRICT AT R LR R T
%, %Al Grade III CHFM 2 & 3 I2HE L 2iE
B (Fig. 5) 3 BYIBREET 92.3% (12 #1/13 1), &
FEVIERAET 27.8% (G HI/18 ) TH Y, Grade III
THo TUIBEFHEIRZILETH L EEZ 5.

3. MhEEE

MBIZ Ry R A4 R COBEHEKHNEZETH

, SHTRIGIZ 7 —~ v ORI MEEL S
NTWBZETHARMNZ oM TWE? E#HlE
SN, FRBREEVEOEVIDEZBE LY —<
MV ADBERS 2175 Tw 5, 2 BEREOERANE
HarEARL L, ¥—v, V3 UHEIZEBREOD
ROEMERHG, TNOSOPENTERVL I ICHE
B 5. LRI & BAT A OERBIRF I
THOIBIMb SR WL ST 5% EHE, BE
DOFPEFL E LT EERS BRI 2
HEEEE P2 10 E D W 7 B HEER ] O HUS 32
TChD, ZOPTIRRS N T 2B IR
BB O FHIZ D T S FMBROBEL2 LD IE
FECFMTE2bDEEZ 5,

4. FFiRIc oV T

PBIE O SR IE R O &9 O #4513 1938 4F
Devis' T, flfHl D RIS GEE:, FiiRHEE DT
H, BIEEOZWIES, NV —rOARIE LT,
KFW BT 2 A OFMENIL 1960 FEHEH 12 &
D S iz, 1970 R F TIHBE O/ RHIEIE
1X Griffeth'®, Campbell'V'” & 2 E S h, 584L
TREDOYIRR, B3 25O 2T, K&
—DEEEEfFTOFREN RS KENE W
N EEEE DT T2, 1970 FERF X VIRFEICE S &
THEMEEA DT, BEOFETEE
o, BT, WK, Gl L ik
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L TETWn3,

1940 FRICBEOHNEIHIER E L TEH L DfE
iAW 5972, 2o OEER /R
76.49%2% (51 ik 39 ) 67.7%2Y (60 il 44 )
THY, KREL—HEIORERLEAOMBEEL RV
& &Nz, 1946 £ White?? X Slide-swing 12 CTH5
& D 21T\, Olivari®® 13 Z O J5 % 50 fER
ATV, 34 H ORGEEIEE T 76% »35781R L7z &
ELTw3, Fallicz ), PR BEFORS &
ROA 2:1 F TThIXMITICRIER <, EE
N5em PINOTBIEICHEHIETH 5 LB TWw 3,
JEIFI R 3 DR 2 & B & IS TH]

EREBNC IS S 4L, AN S WIE I L T
HIESEWEIFEEZ D, £z, ERAOFEBE%
BELTHONERAOZE LEHHZIERTE 5,
LRICHFM 2 ¢ 3B/ L 72 BT K AERNIE
54.5% (6 FI/118#1) ThH -7z (Fig. 13).

1947 & Kostrubala'® 23 # 5 L 7z Transverse
Lumbosacral flap 1%, 1978 4&, Hill*® OB I &
DIBILSHIoND LD ko, FADEEES
DX 1:1.5 Th - Fe BT R & R R T
HEEL (KR ET 5L TIREEZ DD
1:2 LHRTE?, & 5 IZBEEIIRO S8R % 87
T252ETL:2 XV EVWHEESTREE &5, I
EREAL DHEIE THREE D L WEBNCE R Th % 13,
FATEI I 1 B33 51, Donor O #&kE 3 [E HE 7
2, FIFIENC VR OB T U TR B
RO B HG EDREE 5, KEEZHWI:Y
BOEBI D 5 & FFM %2 31 EME L ICESIE
60% #I/56)) Tho7: (Fig.13).

1976 4F Ger®” 1% 23 Bl DA BF B+ % T
L, BIIE100% (FaRBIZiTE 34 » H) &
BAOBREEERHL 7., HIIKEH 2 REEL T
BEVIREM 2 RE L, 20 hicef@EE %217
otz L, RROBHRRE I L, EER
A, V-Y HiERi 75 &, B3 < 1508
OFBIZAWSNS X527k o 7022730 Fifz
FEOMSIZMAT R EE 725 72 DB OEHUHEL H
, WML, Hnr vy aro®REERx
T LTEHL DEFIITbN, L LEKF%
AOWIBEHECOVWIKRETI2ERL D 3.
Nola®V B U CHINIE R & D R
ZALPKE L, K & EEREE ORI T hoid

% Z L &L, Daniel®® i3I/ DAk O
FHIRGE I IXHANEEY T, HRF O EITE
HIORHEE L DICEHT LI L 2BRTnS, B
JR I3 ERIRT OB > S BiFr, B
BHErls Lic, YRICHFMEzETIEEL 7z
Gluteal Plication % f& < i ERIZ 55.6% (15
B1/27 F) THY (Fig. 13), BFFHHOEEREE
WCHEHATIE %o 7z (Fig. 14). WG085 1
U CHTR OB CIIAT OB 2 i K F 2 FIR L
TZRHAD D Y, F 72, IFEES & B OBE L 1 D
O [BlHE 7 F+ TH B T & % Parkash 39 8% » 5
Tz ehoSEOBITICEE LI EbFE LN
7z. U#» L Parkash #5350 BISEG Z F%° V-Y
RE I & N, FIMEIELSE 2 & v D Tk
REH\Es oz, BRI O RIlE» %
< (Fig. 15), 2 OECHZEMRIC L 2 HAENS
W Z e SIBERTEERE OH 1 E R, 513773
nTtns,

1983 ££ Buchanan®® {% Gluteal Plication i %
FER L 2VIEFNC T L7z IR EIHED B - 72
FEGI B & 7 19 il (90%) A% 8 FARGG IR L,
DD 2HNIEIEBID Tz 0, BFMET>Tw5, Z
DITEIEERE OVIERE:, WEIKERR % Il& B
L UOREO/MAlG THBEL, s L TIERERT
Bl U TR ZREE LT OB I LT b AR -
THIBE L IERESCHEFET 2 AEETH 5. B2 13
ZERCIT I > T2 e DB 3T R BRI D e~
DFEENL RN COFEDE—FEIRTHY, FAH
BB B VIBRIE 13 B K 5 cm~6 cm &N T
%, RFZEINC b1z 5 5iEE O RS BE T35
BT L L, iSRS 2 2 L 03h Y, &
TS BIIR O 228 2> © O B IS FATRF O HE
HTh5, YERICHTFM R 5IOBE L THERNIX
67% (4BI/64)) Th-7: (Fig.13),

IREL B 1 0D R SR Bkt 1k 1947 & Kostrubala'®
DFEAHEFI ORI E D CHE LI Z L 2%
HLTWDS, ZOHBEEF OB L Ponten®?,
Haertsch®® ic X D iRIE& 1, IS HE NS L5
Wi o tz, AR SO IIFERIEE O 24 Fih 23 {1
TR A CHEL, Mk 3FHEFHRE L Ka-
plan-Meier 7% FWw T 70% & & L7z, FERD
SIHIEIEE S 6 7 AN LREEEZE L, FRE
1% 21.8% (101 [EIFfir 22 B) TH D, #EF %
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XL T KRB V-Y [RAER F238% (25
26l LELEREMED ERE L, MK
FIH OB 2 < MAT S B 2 & S HILE IS
BEFMOE1EREEZ OGNS, BEOKEIE®
FBIL L, ZRRCEFOT A VA3 aRE CIa A
FIZ A, URIOBEFILAPI CHFR 2 ¥ 31
W L7 ERNE 71.49% (10 61/14 $) (Fig. 13) &
FMEBIIMOAE LKL TR BWFERT
HoTe.

Kroll®” |3 2887 0 AT X BoE s = F v % ot
EEEFEFE U THBEOBE T 2. B
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