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= Abstract =

The Treatment of Fractures by the External Skeletal Fixation Devices
(Hoffmann Apparatus, Pin and Resin Fixation)

Yoon.Pyo Hong, M.D., Jong Gook Ahn, M.D., Hyon Oh Cho, M.D., Byung Jik Kim, M.D.,
Chil Soo Kwon, M.D. and Kwang Yoon Seo, M.D.

Department of Orthopedic Surgery, Inje Medical College, Paik Hospital, Seoul, Korea

We have employed the external skeletal fixation devices, that is Hoffmann apparatus and Pin and Resin fixa-
tion method, for the treatment of 44 cases of long bone fractures from Dec. 1978 to Dec. 1981. The following are

our impressins.

1. Hoffmann apparatus and Pin and Resin fixation method proved to be effective and useful measure for the
management of fractures of long bones, particulary in cases of the open tibial fractures.

2. Employing the Hoffmann apparatus to the tibial model, the possible limit of correction of the fracture align-
ment was calculated. It was found that the average angle of correction of deformity can be managed up to 20
degrees in varus and valgus deformity, 70 degrees in anterior angulation, 40 degrees in posterior angulation

and 70 degrees in rotation.

3. Pin and Resin fixation method is one of effective means in immobilization of long bones. It is simple to apply,
easy to manipulate and inexpensive while offering fair fixation without much complications and therefore we
recommend the method as the best alternative to expensive Hoffmann apparatus.

4. The complications of Hoffmann apparatus and Pin and Resin fixation method were pin tract infections and
ankle stiffness which were generally minor and prevented by more careful aseptic technique and encouraging '

early joint motion.

Key Words: Hoffmann apparatus, Pin and Resin fixation method, Fracture treatment.
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£ FAHAE 19783 12988 1981 12974A =
37, Hoffmann 9] 24 A5 At 835t F2 A o
FzA &4 B A FRFFAH 2098 A2
a2, 9 sx AFFH 2 AGEFTH UAIME
Pin and resin Ay & A& X Bl o]Ee AAH
DHHEE B o]F FHu A ¢4 Haste
wpolzh, W HAEL APHoE AT 2dE o),
Hoffmann A2 & #84 FAYHe 75 4
o #ate] o]EH o2 AFF v}, ofg o] F R
ol o},

I, Mg ¥ 2y

1) Hoffmann Zx{2| 7 9 A4y
Hoffmann &’?i‘f— 474 ¢ Universal ball joints, 4 7§ ¢}

Adjustable connecting roads, 4 7§ €] Articulation coup-

I

Fig. 1. Components of Hoffmann apparatus.
1. Four universal ball joints
2. Four adjustable connecting rods
3. Four articulation couplings
4. Transfixation pins

lings, 3482 o9 % 4] FH A3 A7 4mm
9 A5 FAHY o] F9 F4& Y BRI/ 7E]
sl e} (Fig. 1).

Hoffmann g2 #4yyL A% =9 % 44
Z#o 27t 3709 transfixation pinE& AJTE
Universal ball joints ¢} rod 2 3# 8}3 upper frame &
214-3l3, 4709 Articulation couplings< Adjustable
connecting rod § 2A43F o]E AR E I3 24
% Adjustable connecting rod el 4% JALE A3y
compression, distraction %-& neutralization 9] &3} &
del AL HEsgch W AYA FoAE ML A
Feo A&o] Ao AYstoiol HHo) Lol F
BFY Yy A We LA T4 FHsloek
Ang dHAAE dF 5 Jo A A AFAAE
led B BEANS AA 2024 Fo H FAADE &
d F U, v PRz A4 AEE o

2

Fig. 2. Components of pin and resin.

1. Half pins (Knowles Pin)
2. Connecting rod and wire
3. Resin

Fig. 3. Basic concept of correction of angle of Hoffmann apparatus. Four-Bar-Linkage System
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<F 9% g2 Fo 2HE o AR e
294 Utk FAHANEZE 822 FTHL S]] 95
o A g FSF AHBA 53] HFITHA A
2 F¥o oY HZWHY L Auslr] st 2P A
A E3H 24 A5 55 L FE BHLEL 4
A 5F o] 7FANE YL AANGLH JH P
49 2715 S dReldrh WF9 AANEBE NS
FFARL A& de] glon g AR Yol EF kA F
AzA7l2 2F oY 2~33 FAaskFig 7ARe] &
o}F I 7h9 7}t slod AAste ot Holsty
c}.
2) Pin and resion 2] 7tx U Alg2uiy

Pin and resin 9] 72 (Fig. 2) &= Half pin, Connecting
rod ¢} resin &2 FAHA HEd, AzEe] ALy A
¥ Half pin2.2% Knowle's ping Connecting rod
+ iron bar v} Kiintscher nail &, resin-& 3} & resin
& AHg3ksich

Pin and resin & F2 A FHA) dAdAdAE LS A
PEF FHA R 2 fo], HBHFAFTE fstd A
g KHY B FHY AAH H2AE PGt
A FAAAEA A zA stdch F, HddAE A8
F $gHez IPL HEIF 9 P 49 THA 3
A &L 2 ol4be] Knowle’s pin B8 AFlstsd &,
AL F7HAF17] st B AIEEol ARy
HEE 39z, o]& metal bar 8} WA wire 2 %o &
A o]A) okA & F resin 2 A5} metal bar & 3 tiof
g2 #A resine] M3} 7R JhAF FAte) 4
ol et 33 == F4E NgEle Husgc 19
o 249 AEAAYE Y FHNzAEY PyFe=
g o4 WA Pin and resino2 gL ¥
FEHZAHE AAsE FPdFHAE A2k A 4y
Wk AZY AS oA FE S n s AUS 3L
A Zol Arqlstglond, dEFe) H$ A2 Al
o ol Fge] Loldta P Y AAEAL H}EE
XHskgdch -9 rod Abel9 A E H% 25cm o4+
ol =2 3o o|XA L&A A7} UEE st

M, Hoffmann Ztx| AIRA| 3o nd 7}
s25o| 5t olEY FF

Quadrilateral frame ¢) FH& o]& A 4% varus
valgus, anterior-posterior angulation ¥ rotation ¢} ¥
ol 7b53tx 439 o compression, neutralization,
distraction & & 4 slche Heolch AAEL ¢l g &
Aol dAatH o g Al4-5 &= Quadrilateral frame o] 4] of
“AE Jb5EstE 2Aslgoh. &  varusvalgus R

~
& ~
A'\ - BL;D

Fig. 4. Four-bar-linkage system
** §; angle of correction

a,c; length of pin between universal joints

b,d; length of connecting rod
anterior-posterior angulation & ¥ %3 o g four-bar-
linkage systemoll 28} ArZ&3}9 oo (Fig. 3,4) rota-
tion-& Universal joint & £7| Mo & 271550 trans-
fixation pin & Atqlste Z=st FA7F Uk 294
2AY7s Axel dFE vAE JAZE F W d¥x
A 2] A, transfixation pin 2] bending property, Hof-
fmann X9 FHMEFo] g} )5 Yug 27
& 71exoz e oz B ol W L B
Al &l A AHEe] Ayel A48 Hoffmann #x&
Howmedica A} A F 22 A4 Aoy ATL vaz
33871y Y2 & Yo oS5 2L A 494
<k

Four-bar-linkage systemol 98¢ ujxe dxazt

1) 7 connecting rod &1 Ze¢] 2) 1% w2} universal
joints A}e] ¢] transfixation pin¢] Zo] 3) TR s}
transfixation pin 7t8] 7 2)%o|= connecting rod ¢] z
°l€ 300 mm o)} AA) AFg-E & el 200mm W 9 o
= transfixation pin 2] Z o] 250 mm o] 1} A% A} &7}
% Aol 180mm wiejolglon ZHRgel trans
fixation pin 7t9] A2)& WA AF F1/3%399 23
of 4 &A3ted 100mm W o] i},

1) varus-valguso| WNI|s 45

Four-bar-linkage system-& #Hdu2 & A% 40° %A
#Ae] 7Hedtdey AR 5 dEE 2000
ol gich,

. 2) HYy o ®YorRel nysls Ax

Jlemez AR L o 100° 44 2 sHrstge
O A4 e AEE 70 Ao FuuhZe
NE AATAAY ARLE 40 7AA A5 sk

3) rotation2| WX

ol 4 7 9] universal joint & 2% Eojaut mA o)
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Hested A G4 AL A dgAezE
70" o)A M R 7H5 e e

v, Ad4EH 24

1978+ 12448 19814 12974A) & <lA & sl ¥
4 W Ayl Y ABE WkR 449 A3}

g 4 Aeddd.
1) oY % YYEER

% 4499 FAEA%F Hoffman ZA & AH43ld 20
#), Pin and resin & A}€-3l¢] 243 & A g3tg e o
F 2146 A 504 Atelg) Exi7h 34 o2 AHR @k
(Table 1).

Table 1. Age and Sex distribution

Male Female
Age Total
Hoffmann Pin & resin Hoffmann Pin & resin
11-20 - 1 1 - 2
21-30 7 7 1 2 17
31—40 4 5 1 - 10
41-50 3 5 - 2 10
51—60 2 1 — 1 4
6170 1 — - — 1
Total 17 19 3 5 44
Table 2. Location and type of injuries
No. of cases
Location Type Total
Hoffmann Pin & resin

Tibia Open Fx. 13 11 24

Communited Fx. 1 2 3

Infected nonunion 2 2 4
Femur Infected nonunion 1 6 7
Pelvis Unstable Fx. 2 1 3
Humerus Infected nonunion — 2 2
Knee Arthrrodesis 1 _ 1

Total 20 24 44

Table 3. Associated injury

Table 4. Procedures during the external fixation
devices application

No. of cases

Associated injury No. of cases Procedure Total
Ipsilateral lower limb injury 13 Hoffmann  Pin & resin

Other limb injury 7 Skin graft 10 9 19
Brain injury 2 Bone graft 8 6 14
Spine injury and paraplegia 1 Rotational flap 1 1 2
Pelvic bone Fx with femur neck Fx. 1 Cross legging 1 - 1
Total 24 Total 20 16 36
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2) £4¥eg 79

2 4% A2 3105 FEHdos o) F M
ZAo] 2442 7+ @tk e T A4 T B
 Gdez g ERyolden EuFe ¥UAETA
o Hoffmann &% 22, Pin and resin 1 #& 43
gov, 1#& Knee joint arthrodesisA] 4za%$
¢t 7 Hoffmann A A& 223t} (Table 2).

3) Surdyd

SS9 FUENSZE & N 4] 134,
F2 SAE AslY o9 AR el 74, HA#4
3 sAvhulE UG HEE4H AP FTLE B
¢ 2wFFHo| 27 1424 3 24 o] ek (Table
3). ’

4) O|XHH R &

AxARA }4%5 @ AEEF WYY F UddeH
s Hol4] 198, Fe]4] 14#), rotational flap skin graft
2@, cross legging 1@ 24 % 36% °)sic}(Table 4).

5) HYE

3 44F B AR Bdel 44, FBH AA
3@, HEWso] 1eden 2Ydes e by
254 4748 & ddevt ole A RA AR

Table 5. Complication

No. of cases
Total
Hoffmann Pin & resin

Pin tract infection 1 3

Ankle stiffness 2 1 3
Cavus deformity of 1 1
foot

Loss of reduction — — —
Total 3 5 8

719 g Felden Fubvlde FRPay P 27$
TLE olE $HFL AW sbesidch @Y dugy
A 243 FHAE fAd AAY d= g9 HTable
5).

o

e 21

3 1

624 A2 REALE 4 1 FIE B ol
g 842 2% dEFFAS 5 AF WA 24
A g #F A AAgYge] B, 358 s A
Hg APty ¢ £ Hoffmann A& #43sle] 5
MY RAAA 25 3 dEFe] ddHAYR

qr ul o of

Fig. 5 Case 1.; 62/M, Open communited fracture of the right tibia combined with ipsilateral femur fracture, A;
Before application of Hoffmann apparatus, B; After application of Hoffmann apparatus, C: Post-op, 32 months.
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07l Al 90" 2 &%= e} (Fig. 5).

& Agsn, 3 st Fxo AH B o)A Y
14 Adstsich FAF AUl AR Hol 54 2
olgem a7 sude] 2/)LFLE £EUNE

ST

°]

—Hu

Fig. 6 Case 2.; 17/M, Pathologic fracture of right femur due to chronic osteomyelitis, A; Pre-op X-ray, B; After

application of Hoffmann apparatus, C; Post-op 4 months.

Fig. 7 Case 7.; 48/M, Infected tibia fracture after open reduction and internal fixation with plate and screw, A;
Immediate post-op. X-ray after application of Pin and Resin, B; Post-op 1 month.
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Fig. 8 Case 4.; 57/F, Infected femur fracture after open reduction and internal fixation with homogenous bone
graft and scrw, A; Pre-op X-ray, B; Immediate post-op. X-ray after application of Pin and Resin, C; Post-op 11

months, D; After removal of Pin and Resin.

174 &#42 5 dsFe 7y spAdITde
saucerization & A3 F Ao 2 WAHITHE doA
Hoffmann %21 & 2433 244% Fo] L A3y
TAE 6744 ZHEE 2 5 Jded #3H +F
Hee 0 olA 1200 & # A 3ksd o} (Fig. 6).

&2 3

84 FAZH BEALZ A2 JE2EL 4oA ©
BRI 240 % A FUAREE L APOF 7
Qo] Yot} £4el WUH o = Pin and Resin 9 24 &
B3 FHNRYES AAsSAt 2F AR A
9 B4AHF B¢ AA PTByzgdnges =g
s}l c} (Fig. 7).

Eel 4

574 A2 et o s F A [AYAAE
€% Agsigd o Eqgte] o] vl FolAF &AL
2 Wz g st o] Ut o] AYHA
t}. Pin and Resin 2 ¥ & Al ¢F FE5Ae 7]
g uZe AASN AdE WARE Fol & AP
dtr}l. B o+ Pin and Resing 167897 HA3tg oy
a2zt AF 9 7delr) loosening S0l flKl2m™ Z ol
W& 274 A= (Lig. 8).

Fig. 9 Case 5.; 17/M, Right open tibia fracture with
ipsilateral femur fracture. Photograph revealing range
of knee motion in extension and flexion 7 days after
operation.
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174 242 A nEARE 5% dEFETE H T
M AEFETHE JAY #x2HA sty ddAE
9 729 Pin and resin 24 & A g3tger 25%
dEFe HYAPEEL sk FA Hunyd
o2 dEF YAYEEo Wy EHY A2
FEF 27 ¢RULELE LFHAE 0N 13002
FAHL AT FHYE VH27A APk (Fig
9).

v.a1 ¥

AETe] Yy dRzA &4 T AL
9] Aue glold HuuAe A4S A BAH, B
Ao 2% % HA5Ee AUy 27 e &
& o3 go] glo], oldl W ¥ WH2T guHE]
el Y2 sftslol Apgslo] ik, JmAEo] o
He £94 & 212+ 18539 Malgaigne™ s} ¢
NE FHE 27§18l “claw” & A&,
19071 Lambotte'™ & 89 4% ¥ A9 ¥ solid
rob& Aljsle JuAHANTE o5& dAsPoH, 19
341 Anderson?o] AR E st ALsHo
U 2y e duAe] Aojsel JFEol wux, 19374
Stader'®%o] Stader splint & 78}l o} & pin and
plaster Wi o]l 2w, 1938'd Hoffman® o] 74 2|
2 shubsle] Osteotaxiszt =9 stgdch, olald A
AA e o)A AF NUAAFH AA Y R F4e
ol o] &xgl o} 2§ Apg2 2 component failure
A g R R AFAAELE Q¥ Fadel W
sto] FloF 1943388 sl A9 AHEE A &)
od olzgrh ¥ sl 9¥riwdF 19704 Vidal*® %
Adrey® 7} Hoffmann 2} Osteotaxis & 7§ % &t Quadi-
lateral frame o8 zA &l % A2 AAAE dA
Hol §£& AH#E AAHA A AFE HAEHASG

Hoffmann Z 2 & 2 metallulogy ¢] Wt & go| 7l
gxlo] Ao AR} 40u] o] AL 2S5 A
tpaf 1Pl o o)) A L&Hs12 Osteotaxis (mo-

bility of the limb), compression, neutralization, distrac-

tiong & 4 dow FYHXs Lolsin, o) E 7179
7t ¥ RS A8 I HQ 2] ek 5o
o}, z#l HaSe] o] Hoffmann A x] & AlAl ] Abell
Al-&-3 =] Qloi varus-valgus, anterior-posterior angu-
lation 3} rotation 2] mAjo] FA e WSO o
+ A% el o2 oA WA s UAE
337 st AL 2 E dof AAEo] A4
e 7| FE old AETL vd2 st Az ¥ An
varus-valgus @] 3L < 20° o) sty Yol 75 L,

anterior angulation & % 7° 7} 7}% &9 posterior an-
gulation® 40" 7}x] 2 7}58&lgic. rotation2] WA
£ 7175 #A4421F 4709 articulation coupling 3} u-
niversal ball joint & F¢l Aefol M & E7b5sla ol &
& 2% Eo|E Add A u 7k5sbgl ok, 18 A rotation
@Y7t 5= transfixation pin 58 o AJBFE A7)
71FEE AF7FA 3 Ang AndE & 7
A He 49 E gzt ol 70°7A 7He st

Hoffmann A2} 2] # &0 257112103 R
A £AE Tyt A A EA, AR EA4Ed, B
fitE, BHENEY, Fd99 T BRY ugd F
2 AgEd 245 Tl 38 9 AdENLR 99
ol B¢ BT BPEE i) A T A
yyjo. 2, = cross legging skin grafti} F3 o) aA)
= A4 stsdid ARELS AFY A d¥xxAE
A& Furg B HF A 9lojA Hoffmamn g2 & #
43}e] neutralization§ ¥ FAAE Sojs}A &
e gRol FeolA g APl FAAF+=
EE 29 E dodA wn FHEE 4L 4 dda,
HEEF 31/3 %Fl T4 922 saucerization & Al 3
F o3t Fol WAHIHE 423 oA Hoffmann %
X & #4843 compressiong U3 Fo|A&& A Y3}
o F5de] 44T A 2/RHETF HEoZ 28
o FEHAE UF 284 A% A

¥ gHFer AFAYE, ZHAYA, AWy
ol U2, AHgx7 9 g Foiden FEA 2%
R ALF A FoE ey AFHFAAL G
g e Z2|AFN-8E et 77 &
3 FAYe HHE P

Pin and Resin 2&%-&- Denham, Oxford device 8} u)
=84 Half ping o] 4% uAAzsw =Y Inoue
e AU EFE, EHES S Bag v gl
o] ojmAuY - =4LF compression, distractiong F
2to] #7153tz Hoffmann A x| qhg o) 23 o) 21 8}%)
¢ A ot T4 A% R AN "y
& Adyez gozy vax Ang nHo) 7539
Aito] golstn, AAUYY 22T ARZA &40l 1
H]go] AAEdE HE 8 A 2= AYE "ol
AZYLT wyolety Ao},

AAEL AEFEFHA Al pin and ResinnAeg
Al gF 2718 H 2 %E 34592} pin loosening &
e AS dojuA $E5S Az AFN A
A 432 dgtch, = AEFT F1/35%44 FH R
F7tde] oJ& 7% Hoffmann#Ax £+ transfixation
pine] & ¥ WEE FEsto] ALY HYPo) g2
v} pin and Resing& o} £ & 9] 2o 5k Half ping 44) 3}
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2 JHEn n@d ¥ £9de 2V)E5L e
T Aol 2 o]He] 3le& Ukl 2P F39 gy F
AN T AZe) NYATAEA 7)) FIT I
WedAdA <& ¥ pin and Resing A 3™ o gz 22
Ao VEAAEA FYo Yu¥dny e 23
o] 7t °]Ho] sl

¥4 ¥4 F2 Hoffmannx) o} w) e}, 243 2
Ade " gl

v.g &

2 AN YA m A e 1978 129%
B 19819 1297t#] Hoffmann %2 & #23 2089 F
A3 pin and resinT Y& o] & 24 THYAE
AP w b FE AES A
1). HoffmannsinA A& Fig 4%z &4 §
& AZZAd slel Fato] HH: FHY 1YL
A3t A g ste Aol Az, wFolA gl Fola
& bedAs mg #HY 2725 E EEY S 9

£t o &

2). Hoffmann®jm 3 #px9] 244 ZFHHY ¢AAH
aHo] o] A AAE JsPA AF L vdEsd 2
A 7+-& A &%v} varus-vlagus = 20°, anterior angula-
tion 70°, posterior angulation 40°, rotation 70° ¢t}

3). pin and resin 2 ¥4 -> Hoffmann %A =2tg 93
o] AasAe F3vh, AAYE ARYPog 5o v
22X A3 2L A& F ddew FAAA £o],
ZaHe], AAEFEAF dF 2549 ¥ He

£3] Wlgo] AA Eo] S AH G H FA3H
o AHel gle] AAYURF dnyuhgen As=Hgd

4). Hoffmann 2] 3 %} A} 2] ¢} pin and Resin 2449} §
WEo2E AF94Y, AFWY T A2 Avje
A AT Foe 27|@AEF o dvpe] sy
2w FHAHEZ fAe AAI} g4 g

A7) . Hoffmann systen®] i3] 7}52t2] o] &4 A&
o slol FxAFA ArIE Y AAAA FAEol = u}
o]t}
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