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Treatment of the Long Bone Fractures Associated with Vascular Injuries

Myun Whan AhnM.D., Yong Seok Chol,M.D.*, Jong Chal Ahn M.D.

Department of Orthopaedic Surgery, College of Medicine, Yeungnam Untversity

Vascular mjuries combined with long bone fractures have heen infrequent and difficult to
manage, Despite of recent advancement in the vacular repair and fixation of fracuires, it is nof
easy to save the limb. In order to identify the factor assoctated with amputation or salvage of
the affected limb, a retrospective study of 14 patients whose injured vessels were repaired
primarily at the time of bone fixation was perfomed. The ischemic time, the degree of soft
tissue or bone injury and the method of treatment were evaluated with relation to the limb
salvage, 4(28.6%) of that 14 long bone fractures needed secondary amputation due to a
vascular insufficiency. In 3 of 4 fractures, in which vascular repair were delayed over 24
hours, afftected limbs were amputated later. Thus, the ischemnic time was determined as an
important factor for limb salvage after the vascular injury associated with the long bone
fracture(p<0.05). However, the degree of the soft tissue or bone injury and the method of

treatment were not correlated with the limb salvage.
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Table 1. Cause of injury

| Lause _ No. of cases

Traffic accident 10
motorcyclist 3

Pedestrian 3

Bicycle 1

Automohilist 3

Industrial 2

Other 2

Total 14 '

1435 AZ 4ol g2 /M4 Bgton, HHIS
H 34, gz de] 3deldu. ol 73 A 43
E df43doden vela 108e 2% Ay
=4 o| Ut Table 2).

ZE AR e T2 AF 2 daAdA e
dAsded, 7l @ 13 B3es HAs
ok T2 el qlelM 4 EAF gl W

Table 2. Classification of site & type of open injury.

Colsed ~ Opened
Femur 0 3
Tibia 4 4
Humerus . 0 B _ 3__
Total ! 10

&g ANsRen, 6l JaBes dAad
o YngE g8 F kS E£0nyE 34, AR
% Steimann W& 53 282 2FAH FFAU
F+ 4 (Interlocking intramedullary nail) 23 & 19

0‘1*1 Al 8% ok Table ).

2ARAF 49 Hired APdEen, g4
ﬁ"ﬂ A e 144 F ?}‘ﬂ"ﬂ:‘ﬂ‘?(end to end rep-

air) & 83, A7HA =] 4% (autogeneous vein graft)

& 6ol A A9 ATH Table 4).

Table 4. Method of vascular repair with relation to fracture

site. o
- _ End-to- end Vein graft
Femur 3 0
Tibia 4 4
Humerus 1 2
Total 8 6
ek

 BAdM e ARz B 29 &3 R, oF
AN, Adad 2 RduFFe] Fnydhy,
HHEYS F& At de]de g W) Uy
of wpg ARAGH & A R P Fog o
#atgon, ERFE 2 sHEU d71E Adsa
ot ApA S ddoffeh 37]a] Qxjele] #AE ¥
AR ez FAr) faNe X 25H S o £3H%
=3
%7']"4"]7}% EAH-E 1 FEA AN Z A
detgd e, FEAe AU Table 5). &4
A=t AHA ?H]J BAE &2lat7] H8), A5, A
4 dg g 285 ARz 40 Fe &4
AEE AOERYE"E o839 7hd Rt vl
A3 tH Table 6-8).
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'}‘able 3. Method of fracture stabilization

Internal fixation

external fixation

Screw
Plate or Interlocking

Wize IM nailing
Femur 2 0 1] 1
Tibia 0 3 1 4
Humerus 0 2 ] o ~ 1
Total 2 5 1 . 8
Table 5. lschemic time related to limb salvage.
Total duration of Limb salvage Amputation Total
ischemia(Hours) N -

6—12 0 5

12-24 4 1 5
more 24 k} 4
Total 10 4 14
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Table 6. The degree of skin injury according to AQ classification and relationship with limb salvage.

IC* 10*
AQ Classification
] 2 3 4 b 1 2 3 4

Limb salvage o 1 0o 1 0 4 2 1 1
Amputation ] 1 0 1 0 0 0 1 i
Total o 2 0 2 0 4z 2 2
% [C1: No skin lesion.

IC2: No skin laceration, but contusion.

IC3: Circumscribed degloving.

IC4 : Extensive, closed degloving.

IC5 - Necrosis from contusion.
101
102
103
104 :

: Skin breakage from inside out.

A Ade] aste], dfEatol E el A oA
Ateo| aslE ko] gloy, FARHOZ Fo4
o] SIAUTHX® value=2.3625, p<0.20).
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: Skin breakage from outside in<5cm, contused edge.

Skin breakage Scm, increased contusion, devitalized edges.
Considerable full-thickaess contusion, abrasion, extensive open degloving, skin loss.

(33.3% )9 A Hdo] gl A7 2 e &9
AEst AR e FAd #AEE Ao A5 o},
FAALR ou 7t PAHK® value=0.525, p>0.
20).
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Table 7. Degree of muscle or tendon Injury(MT) and neurovascular Injury(NV) according to AQ classification with relation to

i ijb salvage

e o

No classification e
1 2 3 4 5
Limb salvage - 1 s oz 1 1
Amputation 1 9 2 0 1
Total 2 5 4 1 2 -

* MT1: No muscle injury.
MT2: Circumseribed muscle injury, one compastment only.
MT3: Considerable muscle injury, two compartments.
MT4 : Muscle defect, tendon laceraticn, extensive muscle contusion.
MT5: Compartment syndrome/crush syndrome with wide injury zone.

NV1:No neurovascular injury.

NV2: [solated nerve injury.

NV3: Localized vascular injury.

NV4: Extensive segmental vascular injury.

NV5: Combined neurovascular injury, including subtotal or even total amputation.

Table 8 Degree of bone comminution according to the AQ classification with relation to limb salvage.

A’ B*
A.O Classiﬁcation T Tt T T T T T T T T

1 2 3 1 2 3 1 2 3
Limb salvage 0 0 1 i 1 4 2 4 1
Amputation 9 0 1 0o 0 9 1 1 1
Total . 0 0 2 1 1 0 1 1 1
* Al : Simple fracture, spiral. B1:Wedge fracture, spiral wedge. C1 : Complex fracture, spiral.

A2 Simple fracture, oblique(>> 307). B2 : Wedge fracture, bending sedge. C1: Complex fracture, segmental.

A3: Simple fracture, transverse{<{ 30°). B3 : Wedge fracture, fragmented wedge.

C1; Complex fracture. irregular.

Table 9. Method of fracture fixation with relation to limb salvage. -
Method of fixation

Result - e S

) - Internal fixation External fixation Total
Limb salvage ) 5(62% ) B 5(83% ) TS

Amputation 3(27%) 1(17%)} 4
Tl i S DTS

Table 10. Method of vascular repair associated with limb salvage.

Method of vascular repair

Autogenous vein graft

o

[

Result - S
. ) End-toend repair
Limb salvage 5
Amputation 3
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Fig. 1-A. Roentgenogram of 41-year old male showed an open fracture of the right tibial metaphys is(AO Class-

ification - 41-C1/102-MT2-NV5). The popliteal artery rupture was associated.
B. The postoperative roentgenogram showed the fixation of the fracture with an external fixaton and two
screws. The popliteal artery was reconstucted with the autogenous vein graft.

C. At 15 months later. the fracture was well united and external fixater had been removed

The condition of soft tissue was gocd.
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Fig. 2—-A. Roentgenogram of 19-year old male showed an open fracture
of the right femur shaft fracture
(AO Classification : 32-A3/103-MT3-MN5)
B. The anglography showed a femoral artery rupture.
€. The femur shaft fracture was fixed with an external fixator
and arterial continuity by end-to-end anastomosis.
D. At 11 months later, the fracture was well united.
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