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A Clinical Study of the Pelvic Disruption

Myung-Sang Moon, M.D., F.A.C.S., Seung-Koo Rhee, M.D. and Joo-Tae Park, M.D.
Department of Orthopaedic Surgery, Catholic Medical College & Center, Seoul, Korea

The pelvis is a ring structure with strong ligamentous support. This support includes the symphysis pubis, the
anterior and posterior sacroiliac ligaments, and the strong sacrospinous and sacrotuberous ligaments. Since the
pelvis is a ring, disruption of any protion of the ring is always associated with disruption in another portion of the
ring.

Massive pelvic disruption is an important and often life threathening injury. It is usually due to a motor vehicle
accident, a fall from a height, industrial injury, and so on.

The authors reviewed 28 cases of unstable pelvic fracture treated at the orthopaedic department of Catholic
Medical Center during the period from January 1975 to December 1980, and the injury was classified according to
the Pennal and Tile’s method, and analyzed the clinical data as to the cause of mechanical violence, type of fracture
and treatment, post-traumatic pelvic instabilities, and the results.

The persistant post-traumatic pelvic instability was assessed by physical examination, and Chamberlain and
Trostler’s stress Roentgen view of the pelvis.

The clinical results obtained were as follows:

1. The incidence of the unstable pelvic fracture was 17.7% (28) of all pelvic fractures (158). The incidence of

injury in male was approximately 5 times more frequent than female, and most of the patients were in the 3rd
to 5th decade of their life. The causes of injury were road accident (54%), coal mine accident and fall from a
height in orders.

2. The four-rami fracture with posterior disruption due to the lateral compression injury was the most common
type of unstable pelvic fractures.

3. In conservatively treated patients, the pelvic instability persisted in 37.5% (6 in 16 cases) 6f the cases and all
of them necessitated the joint stabilizing operation. Twelve cases were treated operatively. Among them, per-
formed operations include wiring of symphysis pubis in 2 and sacroiliac joint fusion in 4 within 4 weeks after
injury. But for the other 6 cases in which pelvic instability persisted in spite of the sufficient conservative
treatment, sacroiliac joint fusion or sacroiliac joint fusion together with a symphyseal plate fixation were done.

4. Satisfactory results was obtained in 62.5% (10 in 16 cases) of nonoperated cases, and 91.7% (11 in 12 cases)
of operated group.

Authors consider that the most important step in the management of traumatic pelvic instability are; firstly the

g =R

£ 19819 A25A AT Y A GeviRe] FEANE, B £EES HEY FYYRQ GeAdTHE
SEXE

to

— 633 —



early recognition of the correlation of the fracture-fragments, the fracture mechanism, and the possible presence or

the post-traumatic pelvic instability, and secondly finalizing the therapeutic plan. Early surgical stabilization of the

duration of the treatment and the residual disability.

Key Words: Fracture, Pelvic instability, Traumatic.
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2ol A #4e sle 27H-°~l F2e AETH gt
AFBEE YANL o)FL Ol 2B, FF3 ahod
AZAYHE 4R C1¥A FHY T WA
Be Y4etod WE TP uxs ii] 3 5o
15 #4A Aok EWETAE F AF¥etel gL o)
AA He BYY AL GYN FAEG 377
B/ RE stn @ P Fol I Ao,

e ¥4 n43ho FEY HYKD 243
WY AHE 2dshl H9n 20l FE AnFYe] W
2 FhA olatel Egsldd o3 Furel AP ¥4
A7 F48a Aok ol oy TwIHe B
A3 A8E 48 77 Dunn & Morris(1968 ) ¥
Fol 3] o] 48 gou 159 FRPRo L
Egeel o 24P THEAS 1A oldss] Y
€ Aol Wolyth =y AMAe ¥R et B4y
FH2E2 A ¢ dste] HEY Y A8E
SEgE AR 9 AFAYY FoAel A5IE 5
F3 AFHe T8 X— A4 dehde 20 2034
5ol B A wANE2H, HAEL TR oY
A17) S4bA18 9o ZAE F Pennal & Tile(1980)'®
o BRHE o1, FTUITHE ARFY ¥ 649 o4
o) AAFA7} Fbsshedd 280 9] EbY FHIA o
4 YA WAy 2 AHE = INIA
F oprlsEle gAY B2 ade APl 9o
A7 2 % e $oHA AdE 294 ANE A
ML HEs72 sgch

nm xN =
1975 1 ¥4H¥E 1980 12494 o2& 67 7B
g oo et #—4 Aryeddy XN5E W 15849
ZuE o $ BAHNE ZE 280(17.7%)E A
o2 stgh
o, & Alg

1.4y o oAy
285 HA7l 239(82% )2 HEEE AL

o, AFHU2E W ¥A7} 1091(35.6%) 24 HE B
%T 2 &L 2009 4007t 7 5 el gl o} (Table 1).

2, 74 #el

ZEAT % Ao] 15424 Y weton Gee
Farel 4] 25 Abmsh Feabze) £o] ek (Table 2).

3. 28 ER

284 & Pennal & Tile'¥2] 24 Zul3d 5y
o we} TR gul(Tabled) 23 299 o3 4% o
7b 154 24 4 ggtes AW ek Hel o A
o} 9o, 28l 4dE 53 A Yol o Ao
wd= gl

(1)AFd utsgel] o5l B dle AP o
£ 9 ZFoll+ openbook 8 3} straddle fracture o] 2 7}
Z] o] glck(Fig. 1-A, 1-B).

OI-AY: 487 o] g SPon FF AT A
dell 7hsi A= A hutolv; HE FFo spsl A e A

Aol oHog AZAYYs) HoiAHq AGEAE o
2.3 Yo ol AFAFHEIL 25cm o] Hoxw
}5 ARBA el deid & U (Flg. 1-A).

@ 1-BY :288% 547t o] Yof Yo o}F =
e Al A slalizle ARAY sjyoz o] FH
ol A4 F ot WY HS S hupelye] A
2 443} (Fig. 1-B).

(I1) Z4} obab o) o) 2] 3}
=l 288 F 1587} el 43le
1=

O I-AY: 3ueizgo] §Fe AT 7lejan 1
g e AR WEo2 AL=He F32 T3 Ay
FaddE FAAINA Ho oo Kty A& 2
£ 334 o} (Fig. 2-A).

@ U-BH: 3u shat o] o) 4724 249 Fuk4|
e AEA A, WA F FH) AHF 94 T
ol sd$ dogA =k, 48] bucket-handie 39}
FH o] ol £3e AaAE dlFdA 45} old &
<} (Fig. 2-B).

Q@ U-C¥: N-BA3 fAsh) dE&He Zuke 718
A 72 39 bt de) o8 Fuke A FxEo)
A 40 2L 2709 NF A 24D AF Ay
sdo] defrthe Holrh o1z 4] A eHo] Fury

FReA4E 4714 yol 9
&4elgon g3
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Aztoln M AAAY £ AT Fyiels 427 N2 AAE, 4 AF A7 32 d A (buckling)
£ yos o Y9 FTAdAe WA AHE 4o WE Zdo| fdd XZ A2 A3l 999 (Fig
AF A EA A WREgo] Eape] AAE o 2-Dl), o] g FHL A& FU AA Hel A A
FlAde 6AZH 7% @kt (Fig. 2-C). Wreg 449 5 gk, AAEY d4F 385} of §

@ U-DY: 3] =F Y2 &Aolth, FrpA Yol olglet. 4 At& AT AEeFe A ¥t d

Table 1. Age and Sex

Age

Cases 0-9 1019 2029 3030 4049 5059 "¢’ Youngest Oldest Average Total
Sex 60 age age age

Male 1 3 4 9 4 2 0 9 57 34 23
Female 0 0 1 1 1 1 1 18 66 43 5
Total 1 3 5 10 5 3 1 28

I - A

N A

Fig. 1-A. Symphysis disruption (open-book type). - Fig. 1-B. Four-Rami fracture (straddle fracture).

Fig. 2-A. Ipsilateral anterior & posterior lesion. Fig. 2-B. Contralateral anterior & posterior lesion
(bucket-handle).
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Fig. 2C. Four-rami fracture with posterior disrup-
tion.

H-D2

Fig. 2-D2. Symphysis overriding and locking.

Table 2. Causes of the injury

Cause No. of cases (%)
Traffic-accident 15 (54)
Mine accident 7 (25)

Fall down 6 (21)
Total 28

WA AR E A g e AT AP JFAAA
= (overriding & locked symphysis pubis) ] 2} & 2]
dol e BASHA ehsth(Fig. 2-D2).

(m)s# < 93 (vertical shear)s] oj¢t F@L
25 dAdezy dAadgdgen EgA FAHoln 3
%, 314 53 R BFAFAHAY  GRAFTS e A s}

Fig. 2-D1. Superior pubic ramus buckling.

Fig. 3. Vertical shear.

o] AW AN Hel o3 LYY X— QA F2
w43t inlet view ol A Zdbe] 971 % R} (Fig. 3).
old ¥ Ity BAANE A 2o ¥F
29 =E A58 YS9 AdIPL & 7 Aok

V. X8 uhy

28¥% 168 vw) $¥HoR g8 128 BYH
2 85§ A9

N—1, A& X3

e e TARFY Y S4AEC det Addxg
on Al [AYL FAYY 225 25cm o) ojdd 2
b F529) &are] gldky Ny PYROT AHEEL 4
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=%z zgs& dAstden, A [Bye 2&3 A ZaAde AR sde] A& wel 105 )4 14H A
2F Ak A 11y 2 1Y) §Fas e A HolE 5ol AEHAY WA Hgo] Yz, AF

Table 3. Classification of the 28 cases of unstable pelvic fractures after Pennal & Tile (1980) and the Dunn & Morris
(1968)

Pennal & Tiles’ Classification Cases Total Dunn & Morris’ Classification Cases
Antero-posteiror [-A. Symphysis Disruption 4 Type. I11. Pelvic Dislocation 4
Compression (I) (Open-Book Type) 9

I-B. Four-Rami Fracture 5 Type. 1. Straddle (Tie-Arch) 5
(Straddle Fracture)
II-A. Ipsilateral ant. & 2 Type. II. Vertical Shear 2
posterior lesion
II-B. Contralateral ant. & 4 Type. V. Bucket-Handle 4
posterior lesion
(Bucket-handle)
Lateral II-C. Four-Rami with post. 6 15 Type IV. Lateral Compression
Compression (II) Disruption

II-D. Miscellaneous
D1. Superior Pubic Ramus 3

Buckling
D2. Symphysis Overridding 0
& Locking
Vertical Shear (I1I) 4 4 Type VI. Total Pelvic Disruption 4

Total &t 28 28 29

Table 4. Treatment adopted in each type of pelvic disruption

Type of disruption 1 11 III Total
Type of treatment A B A B C D
(cases)
Bed rest 5 1 3 9
Non-Operative Hammock traction 1 1
Treatment (16) Skeletal traction 1 1 2 2 6
Wiring of 2 2
symphysis
Operative Sacro-iliac (S-I) 1 2 4 1 8
Treatment (12) fusion
Plate fixation of 1 1 2
symphysis &
S-I fusion
Initial Non-Op. Tx.
followed by later (1) (1) (1) [¥4) 1) (6)
Op. Tx (6)
Total 4 5 2 4 6 3 4 28

— 637 —



8} X— 414} (Chamberlain(1932)* 3} Trostler(1938)'®)
AFAYFe AV H A AL AP Ha
2mmol4 A3 ol FHz Ut dedAE #¥H A=s
& st

V-2, *& ¢y

1-A3e 4dF el v BEA N8/ /M5l
U ez 34F 23 ALY AFAEYE AN
2 yzAfHz, & 13+ Lol hammock sling
oz Amstgoy AT AgRe sl ALHER
F&goz 2FS WaxAsty 34V 2YE¢E Al
ok, I1—-Bae 58 2% A4 A7IERLE A8
7t Assde 1589 Y3 gash, 449 M¥F
28 N YA o AEARL A BYA
w02 x g st i (Table 4).

4+%3 7lEE B 124F 6 de F4F 54, 1
2 UnA gdle HT 10F o149 AHA HE
= B7Ea 39 B el ALHe f£etart ¥
7t s A Hargtch S48 E HE 1280F 1-AY
2ds My 185 348 W3 % 2esde] s
ol olo] el TFFEA FeE ANFTAYYE AA
S&5008 TAd nAHgT, AR WAA{A] £
A€ 59 3¥E AF 457 At AN F
23 AEEy AA¢H aAEE AAsAch WA
6dle 24 fye W A XF AYE ¥8 =
£ Ageze Mot gled S0l ol E HANE
pelvic sling 3} 5% 9 &F HAA} 553 R AdFe &
HAAL AX A FF 1054 NEE A4 2
Hu gAY dd ks AR 39 aga 85
S Zo] WA sz kA ab9 (pelvic limping) § 4ol
Ax MERE X—AA ATAGEe Ag@e] W
A, AgPdo] i 2mmely AHst o|F=Hi gl
o] FEFAUL o4 HARY e A3t
ZFoE HT 12572 A ¢ pelvic sling F-& Buck 4

&

Awte s A4 A & F YL HLsr] Wl 4
27 AN EFE AR ol AAL o] &3 A
Z B 32 3439l Pelvic sling 3 hammock sling &
ol o2&t vFYH ARE P 16%F FE¢ A5AH
E 2e 108 AFA) A 5 dAG R
Tl AHY FF 9ol FHo] URD dEZH A
& 8F7e AAWA ARE Wk FeHo @ £4
¥ 12575 ARA) AFHHE LA

v.d H

vV—1, BEIE

AgAHe] gAL BPA Y FF F-F9 350l A&
e 2 A%, 2 {5, Gaenslen R pelvic rocking
Al FHgF g X—Aake] Moy FHHY A4
HEEL 71Eo2 BASNAY $5TFE X4 #
HEZT JAEA fE dE, YT X—A4 &
A HELS 9A FTRAAL dA4FA7 AL A0
7S48, 183 o] £ 25 F #F 28 ¢ A3 (accep
table) 2 Hstgx, BEFTL EH A B qA4F Aol
AR A2 slgch(Table 5).

v—2.d

ABFAA A& W} AHE 2L de YA A
2FAAE 62.5% 929 FEddME 91.7% 24 9
23 $58 2A4EF 42 A8/ ME HAL £
A ek

Vi, &2 % a0F

Malgaigne'® & ¥+A !—%‘é}%?é—% “Fracture of Hemi-
pelvis” 2t B atxm, A% 4oz FFot HFY 23
T AR 27 A TR Y THG AFA
AR eyl FwEe EygFyolst sgct. ol

Table 5. Results of treatment

Type of treatment Non-Operative Operative Total

Result (%) (%) (%)
Acceptable 6 (37.5) 6 (50.0) 12 (42.9)

Good (good reduction without painful limp)

Fair (less acceptable reduction with minimal painful limp) 4 (25) 541.7) 9 (32.1)
Un-acceptable

Poor (mal-reduction & painful limp) 6 (37.5) 1( 8.3) 7 (25.0)
Total 16 12 28
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Boby FubEAES AN FwFAEY 7~29% 'R
g xasgded A5 dde 1584 F 28« 24
17.7% & AN Ee2n 1 DA E = et e} v 53k
o 23 G vl 4.6 124 EA7 58] 2ot
o] BAl= B4 EFwr F Ao FAelA ke 7o)
olviel @atsl o S14§ Aol FAlslz gle] A E
4% 718t wobe Aoz BARg.

FAUALE ZEALIL 159 (54%) =24 1A @k
2 obgo] FAAlm, FHAae Foldirh. = F AL
2o HlE s 21% A S ZHALY 6~13% 1R}
IR L=

2ok FuEFA e EF& Peltier(1965)'2 9] 45338
oA FHE £ ERHel oy 94 47171 A
2, dwrd e 2 Dunn & Morris® 2] o &3 7] Ho] &
671A el EHHol vlxH §FaA ol&so $ich
v {2 REeI n43e) il o3 At
F7he AL fr¥dE WE 2APn G4 HYEE
A3te] Dunn & Morris® o} whyigte 2= 24 434
E737] EA sdch 53 B¢ g A ¥
I Y 47 o8 Fokste A4 gl AA
ES A &40 2AE F, B gelAda
Pennal & Tile'?2] #5754 & ol 43l TFAL A ¥
Folx AAY AsHE XA A2

289 9] Batd FukT AL 27t Dunn & Morris® ¢}
Pennal & Tile'®¢] whjo] wa} 2F§ 2z (Table 3),
7% FeA 47k wokd Pennal & Tile'?s) 11—C##
II—D3%-& Dunn & Morris o} E5¥jo g &= g3 &
¥ F 9o o)A 7XE Dunn & Morris®e] A 43
R 5322 ¥F HRAoE Addc). ne B4 F
yhZde) B {e FA7AE F4 o2 ¢ Pennal & Tile'™
9 wylo] AEAHY Y= NEuhgy HY a8z
A F2 9AFo oS aola} Az,

2EA 5id o8 B4 &4 FE g g 8
4ol Fa (284F 15912 83%) olEF 24+ 4
W AF B B5S BAa%g. 29 #FAA 0
7t Fbd 3el= FAXNGF X B2 E A4A PYo
2 K 71 AF Aldele {dgloh

A A8 Yo g dag Fd Yolgx
MY Fode wet o Hggel OF 5 2oy, 53
Y 4370 HABAE YY3] gtz o] E 2AR
FTHE Yo HeuPE FAd X—AY BolA @
T €2 A2 &4& detyte] HHAen, 24
el Agutepel M=o} & ol §& GALE)
24 3e pelvic sling® hammock sling z2lz 272
AFE ol 43 vAYA NEE A9 FF 80%l
A i ARARE ddvtm vastan glen, AA

B2 dAd 7 271A] ol Ao BgelYel 9 ofrEm
B 3 &AAES At A Sute] AF 9 g
I AAER e HE dosinag dAa HAde PEL g
Zatvizte 83 HZ Adsin Qlch. S8 A
Holvf ATAYFo Eelvl & B4 249 A5l
© 2ES 710 v BEA NEFAE Fube A
Ao AERS glo] Mo AT o gz P
} nHgo] aeisoof & ot}

AAEL v BEH R 283 1695 62.5%¢A, 2
g A4S FHsAY AT ALY A R 25
g WA 1249 HE 91. 7% FEY A3E Adq
th o2l @ HAE vBEA AEE P Fell A A
BEAAHEG 58 Ao2ZH, I i TARYY B
el Adfste] A gHel Moy Adeo] HEEHYA
v A8 d3te AT Ao} A T g
W3 522 FHAEI} AdY A5 EF U =@
Hzxo FAL vIVYHoE XEsr} Adse Fo
AZHE fgelt olE NFARRY WAL A4
T 647 AN AE A 89 oL HuA
b Yz

HTole uHEAH ez FAHe] A Eo Hoffmann s
A3y 7FE o4 E stx, Lewis(1979)® S&
AR FUEAE AP FUHAA YL W31 YA
Qd AN} FAFE Lo B o2 G-suit(Jobst anti-
shock trouser) & #H4-A)7]7]1= s} o]a§ Wy s
AAEo] o8 A= ulglich

Bucholz (1980} & ZWZAHZ Algg 4796 A4 A%
AEL A=Y AF ¥3e ¥ A BoA FuFAd
A ulfda B A 247 e HAA
k. AHA A 2ozl AdF A9 infolding &
A, ¥ AgFAd FHH] 7lo] UL AS AA,
F7HA ol Abe] Bty e s FAR Fule) AF 4
g oA Yo AF AHE = 3l) dEelet 8}
%13, Dommisse(1960)" = Z 44| &45 2 F7 A7}
FHY Alolel 7ld FA{HIY AEE AHHNE AS
7b Bt stgvh aebAd Ad 24 EaIFAs v
BY¥AoE XNu¥d F& AAE dA Ede A4t

< AL FAdy Adeln, AR F Fr1HA Fat
2 339 <A A& E Yol & Aot

FAF AT 1050139 vFEA ANEdE 73l
ARRE F9 @ 8¥d FZ3 T4 I (pelvic
limping) 221 Gaenslen 9 pelvic rocking ZA}X] %
Zo] of7]|= & &l A Fr)H Fuk X—A 3 Cham-
berlain(1932)®9 Trostler(1938)!9¢] M F x5 X—42
Hol NZAFT Ag[gol HAXNAY AR
H A 2mmel A} A o] EHE ASE RAAAe BEH
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Fig. 4. Evaluation of the Chamberlain's and Trostler’s techniques.

Fig. 5. 2o 1—A¥ 48/M) A4 E o 10emd) AFHYF Faot dol(V-1) 6574
hammock sling &% 2 24730] JemB H L2V —2)
Al Semol Ao R WolR FARE §Fo ATAYNY FHE AR (V- F UFFF A
D4 e Ngadch FYE 105 F58 AN Addn 67F 38 X—4d4
(V—4) AZEYYE 971 Hdse] glont 4xes dgpdd bgde] dof Juzy
o) A Ao} Apebxl Foldl.

hammock sling2 A A& o

;(0).



Fig. 6. Za13 (19/M) 4 A=) 243 A AN FAFH 9 #$2F(buckling)zt 3 A (overriding) 3
A3 FA4o] BAH(VI-1). FH22 HEo] Hx glon] @A zHHe] Qo Hojx gIch(VI-2,3). __

L
[o

2 #y3gdFig 4. & P2 Iy ¥
g7 A= MA TF AFF Ik X—4 4}

# ) 3}¢] 2 (Chamberlain’s techique) =3 o4t 2 Al
M)A A F5s 9 X—A #9498 stz thA] 4. 5kg
A5 R FoiUE S A AR L d F
Fol Ewi7tA A @ by X—A #49¢ 3o FAE
¥ 73} o} (Trostler’s technique).

Fig. 4ol xe} el 2 AFslgda AFA4L-E A=
AE 2o F Aol HYsA oAU 2mel A e]s} F
A& Fdre EdAAe] ot wdsigch. o4
#HyrNFez I—AFig 5), I—A @ I—-B3dq A =z
7t & 44, I—CH¥olME 24 2l MY &
o (Fig. 45 2% 6l FA4F Agaddd 2UAHA
o A& Halstgw ol Ay Aa=H ARHAE K
T£€ A¥sich

FEF HE 12779 APAAF AFHEHE H A
o Al AN 4578 5 & HEF A %3
e ddch

x 1o

[

to oX r
oX
o

el el $& AFAY FdEd AP, F¥

[+]

%
T4 125F AFFs X-AF(M-45) 49 ¥

T UFF X-A V-6 4 & J&F IUs R4F 7 gk

Vi. 2 of

1975 1948 1980\ 12494 ol2+& 6d7 71EY
Aeist ¥4 JEgel JUstd ARBLS 15849
FUeAT FWAA) AR 280 Aabo] YA 2
& S Ue AHE 2okaw g o

1. ¥4 29EA) UEE $ 15849 T0ER
Z 284(17.7%) Ak

2. A7k 234 (82%) £ Wokm dF2 e 30007
36.5% 24 7Vt wteh

3. 4UMEE BEARE AT Aol 154 (54%) 2
A4 WS B4 R 2 Axe olsich

4. Pennal & Tiles] £F4ol @& Fuahusly
o g 2ol 159 (53.6%), W rdsiHel o
Aol 941(32.1%) . SAADs Aol TRl 4 (14,
3%) 9%, $#¥YEE N—CYol 6 (2L.4%) 24 7}
% watch 7

5. 12d& $A4AFA BYHCE AFBA 4¢ 2
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oX

el AL g A T FE59 WA A
EE s 169 zAHee uPen o]F 64
£ 3T 10749 TAH A&5F AR 2Fd=
F713 FA7AE A st Fure] Bk el AL
 glgo]l AHY el ATAYR HRAS A
#Ha, A 5d& ARPAY FEEe A A

6. AEEAFA7 v2A RFagcla Bdd oA ¥
A¥Y AT AY 62.5%An FYH AT A¥
£ 9L7%EA WY 57 4HE Jehiideh

e AHer Ay BN FHEFHEF FEY
717k nAH A8 e FFea 2 AR7 HHLYA
2 Agoe e B AMe A&Hn dv AE
el gt W B AF A= AFAgT
A4 f¥gsg Aldgsteor &rlorh
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