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Clinical Consideration on the Treatment of Fractures
by Hoffmann’s Transfixation Method.

Sa Sang Chang, M.D., Byong Chun Jun, M.D., Yon Il Kim, M.D., Chang Uk Chei, M.D.
and Hak Hyun Kim, M.D.

Department of Orthopaedic Surgery, School of Medicine, S.C.H. College, Seoul, Korea

Open long bone fracture is frequently difficult to reduce and maintain, especilly when there is extensive soft
tissue damage. Infection, instability, malalignment and soft tissue complication often result in prolonged mobidity
or failure.

The Hoffmann’s apparatus have merits, that can easily correct distracted, angular or rotational deformity of
fracture site during early post-operative period, and stable fixation facilitates easily to the care of soft tissue injury. -
In addition, the affected limb can be elevated with balanced suspension, possible early exercise of neighboring
joints.

But we have exerienced some problems during treatment of fracture with Hoffmann’s transfixation method.

From February 1980 to December 1981, Hoffmann’s transfixation method was employed in treatment of
twenty-one patients that considered to have a poor prognosis with conversional forms of treatment.

The results were obtained as follows;

1. For correction of distracted, angular, or rotational deformity, the fracture site should be reduced accurately.

2. Hoffmann pins should be transfixed as one plane and parrallel to each other.

3. Rigidity of fixation can be increased by increasing number of pins, actually three or more pins should be ap-
plied at each fragment of fracture.

4. Hoffmann’s apparatus is more complex for management, more expensive and requires skiliful technique com-
pared with other external fixation apparatus.

5. The lateral view of fracture site could not be confirmed accurately due to overlapping of Hoffmann’s adjust-
able connecting rod and bony shadow.

6. The main cause of injuries was due to traffic accidents in 17 cases (81%), involving tibia in 18 cases, femur in
2 cases and humerus in 1 case.

7. In the sixteen cases which could be assessed, the average times for external transfixation was 13.9 weeks
and then followed by early weight bearing with P.T.B. cast or brace. The average time of bony union was
26.4 weeks.

8. The final result was excellent in 7 cases, good in 5 cases, acceptable in 3 cases, poor in 1 case.

Key Words : Hoffmann’s transifixation, Open fracture.
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I. M =

A AFAE d Adtazy &48 Ty AwA
247 E43d P 2AFAEL O AR we FAF
< Wzaz glel, #A%E Pin & plaster w4, Bohler-
Brown splint & AF-4-& #Z<14, Charnley 2} 24 3%
W Denham ¢z AAx] 5& o]43 Wy 5 o7
XNawdel g5 steh. ze FAEY HEI {3
7t w9 olel & Eul ol B4 A EAJORY A, F
AF-99 A, AN W A8 2y gHF Fo
2 AAdHe] 27Kk

Hoffmanne] ¢# Hq&e2 webslw Vidal 3} Adrey
o 2)s Rt /HAE Hoffmann x4 & 58 A
g 4P E AL 9lew  gh(compression) #
o] 7} (distraction)® =W 3 (angular deformities) 2}
A o) sl ojugt A FHANE A HLE S
low FAE AadA A oA fiEEsdet
el g R AeH &4F dAR/AY 2 E
Fol 7He ¥ A T8 AAo| A= geLeroizs0.20

ALY AYggEdddE 1980 2 €4¢ Ho-
fimann A E¢E A4t YWY A ¢ WA
AAE TR YA Baste vloloh

1980 2 ¥ ¥-€] Hoffmann ¢ 2% 4% & o] L3} 2)
By 20 F 1948 AY A% 2y &4 9y A
WA Aol Yrix 24 & wAwA ZHoldc)
219 7h&d AT FAHe] 182 714 B AEHIF
Aol 24, AFF o] 1%} (Table 1)

FAZIHE ZFALL 17 A gged, 1 3
9 BygF 29} 2EARYLH, 4 Telajo)
2 (motorcycle) & el7ld 3 2EAZYen 4 A&
g5 Atngdo. deiAe 289 3¢ Alng 29
FAE B 2% 2E Az (Table 2).

AN  Karlstrsum!'# 3} Nicoll'” 52} £5o)
o8 3Grade 2 ¥5F3lgdc}(Table 3). v/} A2 F
A 2% A 1949 F 67} Grade Il 138 &
Grade Ilo] ¥H=¢on uiAtygd 3 2FH 24, 14
= BN F48 dage Fo TSP 2o
AYHYD H$2 Grade 1o £HHULy Unjzr |
gt Grade I o %34},

SnHFY |9} AlFwy

FAYS AR AAE 2EE) AN HAHA
% ¥ Hoffmann 9|1 A%< AA 35t A ppin)e &

Table 1. Types and localization of fractures

Localization Type No. of cases
Open Comminuted segmental 2
Tibi . Comminuted 14
foa Closed Comminuted oblique 1
Infected post-op.* 1
Femur Open Comminuted 2
Humerus Open Comminuted 1
Total 21
*Referred from a local clinic.
Table 2. Mechanism of injury
Mechanism No. of cases
Pedestrians 9 *(6)
Motor vehicle accident Riding on motorcycle 4*2)
In car 4*1
Fall down 2
Others Direct blow 2
Total 21 %9)

*( ); Heavily drunken state
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A4Z A shel 247 AUsE SHE o7t A ¢
dad 34Y AITE WAL selod FA A
J 9 5 nesta A 8 2 274 o4
Ao 2 el AP L guide & o] $54o] ¢

Fig. 1-1. $£%33% o8& A4 4] 7)1 continuous
irrigation Al A] &=,

-’

dAe A #ch. U5 3709 He AR, F
A Aste z Fdel AglsEE A FAFe YAle] ol
E AL WY A3 o] o] AE 9 A F
A BEF o2 Ao o]F& WAY 4 U4
c}. Aglg Aol Hoffmann A 7=} (fixation clamp) 4
NE T2 ¥ 275 F3b F% (diaphyseal axis) ol
AAEeE AnAe) Ata* A AP A F
€ TE HPE By 2~3 cmYAEE gty
4789 <% (conneting rods) & ¥ &4¢ & o|FuH
% (double frame system) g 2 4-dvzx A2 A
+ #AT 5 -

F4 %99 <tu}(compression) W o] 7] (distraction) &
v} 4 o1 2 & (thread adjustable connecting rods) ¢ 3] 3
YALE Aoz slestgden, 7 wgeE
2% 2cm9] ojFo] shEEAl AU JAF-4 9
Foboll 1A slx 5 Fo3idch

B

Fig. 1-2. A; 5<% X-Ray#} distractione] ¥.9]. B;Compression A1 ¥ A}z,

Table 3. Grade of damage

Grade Extent of damage to skin and soft tissues
| Skin perforation from within out
11 Skin perforation from without in caused by direct trauma
I11 Laceration of skin & muscle caused by direct trauma

(sometimes associated with injury to nerves & vessels)
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TER EYY

€F 1~2570L 33 939 ¢t &4 (compress-
ion damage) & W37 #3 o2 E AMAAHL. =
T¢€ AEYE A¥AE L d¥ 2 &4 A8E §
A E 2383 A9, 2 continuous irrigation-g A] 8 3}
Ax(Fig. 1) Mid FAANANE T 229 249 7
9& $A3T 229 We oA BT (drilling) & ¥
AAA A Kotz 4L SolaA stgeq, HA
¥ A7le HHolAE 5 B4 Ay AL L AuIY
o}, =¢ AL ¥ 39 (pin tract infection) & =] 5}
71¢i8) 3 ~59 wic) lodine AN A28 X832 A
=2 Yigdoh

ooy o oo F3W Y (angular deformities) )

w3 (rotational deformities) &2 o] (distraction)%
S e F 27 YL N EFHey, £ F 1~
23 o)lel ol REA ZAle] Aoy AL, ¢
YA ol 8-3te] 3 E3 Yt E dEE :YEgoh
(Fig. 1-2)

Hoffmann 94 4¢& ¢ 2~3d4d%H #1L5¢S
A e Xray $4€ £F oo e 44
2 T A% TAR LA o 4 Fuig A g e
b 7h2¥4e) FHRE o /F BE 3~474Y F
AFE3E AAstz A AL Ao, 23
44 el led Hoffmann $j w4 A& &7 slgdon,
ol Rx7) WA PTB. 4a%d 3¢ ¢ A3
3} (weight bearing) g & 439},

Table 4. Complication (4 cases)

Site Shape of fracture

Causes

Result

Open fx. with severe
soft tissue injury

Arterial injury

B-K amputation (post-op. 6th day)

Tibi . . . .
(3; 12 Open Pin tract infection Pin removed & long leg cast
Closed Interposition of soft Delay union — plate & bone graft
tissue
Humerus Open Loss of stability due Delay union—plate & bone graft
1) to technical error

Ai5A AF AR

B ; Hoffmann 9} 24 4 443 7] 4 (open reduction
4] soft tissue interposition & #4)3}-¢),

Fig. 2. 24 +24 249 AFo) & AgUd A4,
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Hoffmann ¢} A& 2 X &% 214 714 UAFA
7} FAsstdd 16 2 HFHEAIE26.4F
drh o714 FASEY A7le #4 F4E gFRz
7} 59 Eg9ol SAAFYst b5 VAR
Wl 1354 57F7x 9k, =% Hoffmann 93
FA2 e AL 10F0M 22F Ael2s BF 13
97 Ak

A; RAAF,
Fig. 3. A2#¢e ngd A¢4224 (Hoffmann 242 & A3 A4,

AT

B;4% 5A9%,

B;Hoffmann &} 3% A&

gHFozs 25 447 A== (Table 4), 1
g AZe 1384 W 148 A Y
289 A&S 0 A% AUAd FA24 Hoffmann
AgaHe AA F ¥ye Aol Ad 5 6YU el
B-K amputatione] £7}5 8¢ o o) YRR
A F e A Y] HAHAR eolch ulAMYA
AZZH lde, MIE2H =543 E F Hoffmann
dageg Aot ¢F e o) R FFHY
o] fAEgew, FEF 3NYAA FYA o] Ro|
A sko} AztFolAEE A FEVWLAST S AAY

Ci4e TARE(HZY 32 AARE)

C:a¢ A3d, g2y A4
(Posterior tibial art. 7} 2.%)

Fig. 4. Grade M9 A% 3 ZFA.
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F ARAHInAYE AAsdch o] A A4z
ol 22 Atolell 719l A& &4 HasA)
(Fig. 2). 1319 pin-tract infections] 3lg1e™ o] w
437 444 el AL AASZ FAN TG A
Algte] AEE stk = 1989 AUy 44F A

A A dfgol delton o1& a2 Wl ) Hoffmann
AnAHAANE 4o UEoT 449 ez ayY
¥, F4d R ARBAY 2795 S e 2
AFAS 32T GYAYo) Ay WEY Hoez 2
339 (Fig. 3).

Table 5. Definition of parameters in the follow-up examination

Factor

A

B

(Symptom)
Ankle joint symptoms

None or negligible

Moderate —some loss

Severe—clear loss of

function function
Aching or pain in None or slight Sx. Moderate symtoms Severe symptoms — pain
fracture area on exertion at rest
Difficulty in walking None Mild subjective Sx. Severe symptoms —limp
(Sign)
Loss of knee movement 0 — 10 degree 10 — 20 degree Over 20 degree
Loss of ankle dorsiflex- 0 — 5 degree 5 — 10 degree Over 10 degree

tion & planter fl.

Table 6. Relation of severity of injury to result

(“xrade Of soft Excellent Good Acceptable Poor Assessable Non-assessable
tissue injury
I 1
I 2 1 - > 6
Total 7 5 1 16 > 2

A ;<2 ¥ distraction, angulation o]
Fig. 5.

B;sae¥ 344
AxRAEA AGY Aol YEAD 2N AQH§e] gL,
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Hoffmann ¢ w442 Az Karlstrom™'? ¢ 37}
7Ee F2, TARY AN BELFFE FH2E
sle] % 7}slgd o} (Table 5). = excellent result & &EE&
474 Aol 433, good result B o]4}, acceptable re-
sult & ofx ¥ = Fate] Colxm vnAE 1 o494
e Rez Azl 1 A} excellent 7 (4 %),
good 5 #(31%), acceptable 3 #1(19%), poor 1#%
t} (Table 6).

vi. o %

A2 Z - 24913 3 x| (external fixation device)
+ 1907< Lambott 7} transfixation pin & A} 43 7lo]
A2 =eolg9len o]F Anderson(1934), Judet(1934),
Hoffmann(1938), Stader (1942) So] 77] 49 o3
AAxE ekstdel. 1938 Hoffmann o] ¢} 517 x|
£ 7Nut 2 gl Osteotaxis 2tz ¥8lc}>®, o] Hoffmann
9w A= 1968Y] Vidal & Adreyel 2]s] transfixa-
tion pin # double frame & A& 2o 24, <3 Hoff-
mann 34 Bop 2 gpEAe] 40v o] 4R FrHY
& Ao ez gy,

Hoffmann ¢jm 3 %-¢ & F&uys nas £ o
2 2 AW v 2 FHE B,

AA o] Aunsta 2 AANAE xF54A A8
& $olahA ¥ £U% B ohue Ay, THYE
< 7b5sbA ok Karlstrom $& HwpAd 249 9

oln

;o] Amahd ahd AR B B 7 &
el 94 ydLom s e,
B4 5 AFVH £AEAE AL S AL €

F 2~3d%E FAH dYBAY £F5E 7HEEA o
24 A} d9F £ $HZE AW + dd
1,7,15)

*ﬂvﬂ 1H$7 #% FAYAS gu W oAl s E

, AAEY FIWUYEL THE & APt o)A

< Hoffmann sjx 4%} 714 S22 FAelzt 47
e,

A AR Az g A g4 &4 Uy A
WA FHA, dgod F A5 EHAUsS, AAH
 AE7F Qs n, R2YE T2 F oo #AsH
ghale] Wa® of dA A mAYHPLE Abgo] 7H5d
o} U(Fig. 4).

oA A4 : Hoffmann 24X & A&¥F ZFHELH47
AdHEH2 A gnHe] frAFoR, MFRIHA 7L
TR AAY FRHY olHAE 27| BYE M g
=

<

oA L 2 gtell Bk FwkFHY o 2d, &
AN, A 81A] o= Rel} H 4T 7} glo,
B w3 PgE FAFYT R FAHAE FAE
chekatAl A 44 5 sl

a4 : Hoffmann A 7}A (Hoffmann fixation cl-
amp) & E2 FHY A E FHAsl Bd S o 2
Aol sy £4A4 AAEE A H4¥ 9l

28y Hoffmann j w4 Az)2] »14 EAHel A
22, EF o/ 3y Y AWy T wHe| 7}
ook shxiwt, FAHY HEY AKo] ol FoiAz
HRE de F4F9 2Yo] YEUH, d2e =4
o] qtd ¥wlolz}, 53] T EHAo|AHY A4
de e g% A2 Yd(Fig. 5). & A4 28 #7}
@2 st ", Rusking2 AF T4, A A
g3 HEo] shedta Pt L ¥ 5 AU A+61
months) ¢} o] 7o) Er}% A A fol Hd THFY
717(8.2 months) o 433 2o]7t 9l&-& Mastgl o,

=% Hoffman A& A4 «f, THLHY 4. &g
A Zzh Abglsted, 1% dFe 3709 WBE guide §
Abgaste] & HHE ) FEE fofsof a0 o)
o 2z} He] T} Qo) Foll Ay AHER WA F
2sfjof el A Fded H L W 374 ol4Y
olojof FF-F AHAYE F A3 A2z dFHARNS
B g B 1 olAY W A4 AAYLS FoE
v 2ARY R Adeelatel Ao AL Al o
dEdrt g, FAdA 7HE 7HEA 11%5}1: He F
Aol A Agle HA4d 3cmst HA A&l Foix 3}
4, Fgde] 3 Apdel AV FH4 T AP S
EFT Aed e A B

€ ZAAM AT vRE, B 2704 H4Pe o
€ 2 Aol FFad A e] AstEgden, H&
o2t Hoffmann 4 && 2| 88l d 42hZ 28X gt
Aol ¥F, AdRge Q] HAdm, =¥ F)4
o FRo2 24 JFd ¥ dd nHE Wer 3
A dd A Aay Ao HAYUYew ¥ F
3 53 5o Wyg mAEr s o Yok

Hoffmann ¢] 8% & Grade I, IMe]Aral A& 74w}
4 EE AR & 83 ¥ #9932 2 AFjE
o9l 2 Foxu R uslgdc} s 2

AR oS A FA-A vy FAwo) e
g PHA2dY de e NEPHeRE 94 F2 4
I}E d&5 9dAc) AAg Charnley ) 23 3%, De-
nham ¢ A3 #x), pin & plaster W 7], S. Inoue Zo)
71% % pin & resin® %8, Hoffmann #} w2 A} x9} 2+
< 94 A EFolAY, 2 F¢ 242 ¢ 2
gtz oo,
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v.d E

sHFEY HYPoAwA A 19800 2 Y¥E] 1981
Q129 Ato], AR AFAE Y AdFz2H &S F
wrgh A 224 2149 Hoffmann 9 244
£t o Fe AEL I
1. Hoffmann 9jn44¢& 248 & A3t g 9
e FAFLE, NGAE LolsA N8 5 U
otvet, &% 27 JAFHY &5 7HEdAE
FAERAS dAF 59 gEEF L Y s, €
A o) HA X FIAY S A §o|
A 2AHY F dow, 27 AF F3E sHEEA 3
At

2. Hoffmann | nA &9 A&d 714 F8&¢ AL
7hed & FAYY A HBoln ¥R RId &
F ool 23 ¢ AWy Fo wAzate] w4 oy
o}

3. ¥4 <ol Hoffmann #AE¢ A4 & 4, H=
HYstA & AL o] FEE Al stedel 2 dHA o
F ¥ gole} £F wAFxae] folaqrh

4. TAFAL AN wte} Ao A go] o
d7t dd e, 7 el 3 £ el AE A
£l g o 38 4HAES 4% F ddh

5. Denham %-& Charnley ¢ 2% # %), Pin & Plas-
ter 53 FL o & qzARR B £g F77 H R
A BAsty] el €219 3o sy, =¢ ¢
g 2

6. Hoffmann 4 ¢} A A A+ A A2 (threaded
adjustable connecting rod)e] Hxgle] X-ray Z9H4
#oo] J5x F HolA skt

7. £49U92 Z¥AL5MB1%) EMLdEUE, A
A 21 AN AFEH 184, dEHFZTA 29,
4REEH 134

8. AAFA7 7Headd 1684 AFTH] 13
#HE 80% ol Aeld e, oA A 4713k 10~22F 4}
o2 AF 13.9FH2H, FHF 71L& 13~57F Atel
2 HF 26459

Hoffmann 232 A <2 8% 219 7184y €434
7t 7hsskeld 16894 HF A excellent 79,
good 5 ¥, acceptable 3 #, poor 1 ¢t}

tio

A

3]

w2
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