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=Abstract=
Hoffmann External Fixation in the Treatment of the Fractures of the Tibia

Eung Shick Kang, M.D., Dae Yong Han, M.D. Sung Jae Kim, M.D. and
Jung Sun Kim, M.D.

Department of Orthopedic Surgery, Yonsei University College of Medicine, Seoul, Korea

External fixation was improved in its devices and techniques as a specific method of fracture treat-
ment. It was possible to immobilize the fractures firmly with the nse of Vidal modified Hoffmann ex-
ternal fixation and could be used effectively in difficult fractures with severe soft tissue injury.

From October 1981 to December 1983, 28 patients of tibial fracture who had been treated with Ho-
ffman external fixation at Severence Hospital, Yonsei University College of Medicine were studied.

The results are summerized as follows:

1. The age of patients varied from 14 to 66 years old, the majority (53.6%) being between 20 to 39
years old and males comprized 89.39%,.

2. Traffic accidents and machinary injuries comprized 96.49,.

3. Average duration with Hoffmann frame was 16.6 weeks and average time of bone union was30.1
weeks.

4. Many complications were noticed but majority were related to personalities of the fractures, not
due to Hoffmann external fixation itself.

5. Hoffmann device was relatively easy and quick to apply: sufficient stability was obtained: reason-
able anatomic reduction of major fragments was possible: facilitated treatment and care of polytr-
aumatized patients.

6. Secondary operations, e,g., bone grafting and even plastic surgery, had been possible without ne-
cessitating removal of the device.

7. It was useful in open fractures with severe soft tissue tissue injury and also in taking care of fu-
rther necessary managements.

Key Word: Hoffmann external fixation, Tibial fracture
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Table 1. Age and sex distribution

clamp, external bar, clamp 2 T4 5] &= “osteotaxis”
B 9mA A7 ALR E Vidalol sl A
slo] urk Ay ndo| s Hol web A

Age Male Female Total(%) A Fd, AALTE 2 L85 wol A&= 9
10—19 4 3 (10.7) o}, :Laiv} AnA el &gt ubd & oJAs AFH
20—29 7 1 8 (28.6) A, AAdFgee Sl A2 Hep Fz
30—39 6 1 7 (25.0) = 4%3¥ spare] &S AL Aty

40—49 4 4 (14.3) A2k 19814 10445 19831 124 7b=) o Al A

50—59 3 3(0.7) o B4 g Belldgl A esld]4 Hoffmann 2

60—69 2 3 (10.7) 1A A8 o)Lt i AT FTA A=

Total 25 3 28 (100. 0) 28el g 4oz 67Ul FAlske] o] 2bA|2| A

B d PP SEel sl #4 dTEld L AAE
Table 2. Causes of fractures FHIA 3 Rashes wbolr},

Cause No. of cases(%)

Out car accident 14 (50.0) O. Z=A Y 8 oy

In car accident 2(7.1)

Autobicycle accident 19811 10446 1983 1'2%71}:1] gk 2 374
driver 2(7.1) Ei;‘:m}d :l:f]f:_rlm L‘T}‘Dﬂ;{;—}:]—:‘ L]E—;]_—;iﬂé-‘?d;}
passenger 4(14.3) :T‘_ . : ) 5 2 crl= LOO]—OL jln]

Machinary injury 5(17.9) j;t’i = ;A ? ij}':gi Hdoe 4ey

Others 1(3.6) o l—% L n,é Zj f‘oﬂ +e 7‘5‘3]’:, 4

Total 28 (100.0) A A AL % YRASFA Asted

shaic. |
Table 3. Associated injury A oA % (‘}ustilo”" o el mtgtes A
A4 SRS Lom ol 4al B 9F, FAH

Site of injury No. of cases(%) o 5 o]4te] Zwlade] ALk 5° o] AFe] ul 5| Al

Head 5 (17.9) Mol 20° ol 4e] 34 W] AL W £

Thorax 5(17.9) ZE A 1304 A9t de ASRaAT #

Abdomen 2(7.1) A2A L FHUF HF A D2 Y o

Spine 1(3.6) Ao TEE R AL AL JEoR s

Upper extremity 6 (21.4) FAF 6AYo A obF ZA A glo] AalFF-

Lower extremity 8 (28.6) B2 8 4 9 ASE Ha sgog PT 6

Pelvis 2(7.1) Aol Fol £ Fhafol YA hobe A4E A

Total 29 AR F& R Tshdst

Table 4. Precedures during external fixator application

Procedure No. of cases No. of patients
Debridement, decortication and

sequestrectomy 16 11
Remanipulation 4 ; 4
Skin graft 17 . 11
Rotational flap 1 : 1
Free vascular osteocutaneous flap 2 2
Electircal stimulation (semi-invasive) 2
Bone graft 13 12
Total 55
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(Table 3), 52 ¥F Fdo| Fubsdl 79+ 2609l AR T4 BF Ay 2z FLs7)
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2 1814
g TolAE 274 2065 2 40939},
Table 5. Types of tibial fractures o N

Type No. of cases(%) 6 g4gs

Closed oblique 2(7.1) HMFY FAdL F 64214%)Ha o] F HAA
Open segmental 1( 3.6) 9 TAsES g8 FAAL 2490, HA
Open comminuted 25(89.3) AZ ool AW TAA £Ako] R gl o} 1)
Total 28 (100. 0) AAZF 1 F2HA 3] 5o] A,

Table 6. Average duration with Hoffmann frame and average time of fracture healing according to the
types of soft tissue injury

Type No. of cases Duration with fixator Fracture healing time
(weeks) (weeks)
Closed 2 14.3 26.9
Open
type 1. 6 9.6 24.3
type 1I. 7 13.7 15.3
type III. 13 18.3 35.3
Total 28 16.6 ’ 30.1

Open fracture classification according to Gustilo’s method.

Table 7. Average duration with Hoffmann frame and average time of fracture healing according to the
locations of tibial fractures

Location No. of cases Duration with fixator Fracture healing time
(weeks) . (weeks)

Proximal 1/3 3 18.9 20.1

Middle 1/3 18 ‘ 16.2 39.1

Distal 1/3 7 21.9 35.4
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Fig. 1. Case 1. Fourty one years old man with open comminuted fracture of tibia & fibula. A) Preo-
perative appearance B) Just after application of Hoffmann external fixator C) After sequestrectomy, post
-injury 3 months D) Appearance after free vascular osteocutaneous flap, post-injury 3 months.
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Fig. 2: Case 2. Thirty eight years old man with open fracture of tibia & fibula. A) Preoperative appea-
rance B) Just after application of Hoffmann external fixator C) Post-curettage and sequestrectomy appea-
rance, post-injury 2 months D) Appearance of bone graft with Papineau technique, post-injury 4 months.
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shA 5L shbg s 264 1~2eme] L 15001 (636%)0l 4 HA Aot e AL
Fo| AL AF-g2 A A dy¥ e A8 249 A= 49d Aol ez At
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Table 8. Complications
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Table 9. Probable causes of delayed and non-union

Complication No. of cases(%) Cause No. of Cases(%)
Pin tract infection Infection 4 (26.7)
minor 4(14.3) Distraction 3 (20.0)
major 2(7.1) Bone loss with soft 4 (26.7)
Joint stiffness 5(17.9) tissue injury
Deep peroneal nerve injury 1( 3.6) Severe soft tissue injury 2 (13.3)
Mal-union 3(10.7) Comminution and
Limb shortening 2(7.1) segmentation 2 (13.3)
Delayed and non-union 15 (53. 6) Total 15 (100.0)
Table 10. Comparison of tibial fractures treated by the Hoffmann frame
Karlstrom'® Velazco®® Author
No. of fractures 28 40 28
Fracture type) 1 (10) 1 (12) Closed (2)
(Gustilo type) 1 (18) Il (28) 1(6)
m(7)
Im (13)
Type of frame Double Double Double
Cause, traffic accident 85.7% 0% 78.6%
Other injuries 75.0% 45% 89.0%
Associated surgery - 105 55
Chronic infection 1 osteomyelitis 5 pin tract 2 pin tract{major)
Amputation 1 5 2
Average time with fixator 4.9 months 3.1 months 16.6 weeks
Fracture healing 7.9 months 93% at 18 months 30.1 weeks
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