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Arterial Injuriesassociated with Fracturesor
Didocationsaround the Knee

Chang-Wug Oh, Joo-Chul 1hn, Byung-Chul ParKk,
[1-Hyung Park, Shin-Y oon Kim and Hee-Soo Kim

Department of Orthopedic Surgery, College of Medicine,
Kyungpook National University Hospital, Taegu, Korea

The purpose of this article is to delineate factors important in successful management and
subsequent extremity function of the patient with arterial injury associated with fractures or
dislocations around the knee.

We reviewed 25 cases of arteria injury associated with fractures or dislocations around the
knee which were treated at our hospital between 1994 and 1998.

As long term results, the salvage rate of the lower limb was related to the extent of the soft
tissue damage and the severity of infection, but there was no statistical difference according to
the method of vascular surgery(p=0.645). Compared with the salvage rate of the lower limb
according to the length of time from injury to vascular reanastomosis, there was no statistical
difference between two groups of the patients who were operated within 12 hours and were
operated during the time between 12 hours and 24 hours(p=0.084). In view of whether open or
closed fractures were combined, 11 cases(58%) among 19 cases of open fractures and 5
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cases(83%) among 6 cases of closed fractures were able to salvage the lower limb, so it could
contributes to the salvage rate of the limb. Finally 16 cases(64%) among total 25 cases were able
to salvage the lower limb, and its functional outcome was like followings : excellent results were
found in 6 cases, fair results in 8 cases, poor resultsin 2 cases, and amputation in 9 cases(36%).
In case of amputation, 3 cases were primarily amputated and 6 cases were amputated secondary
to vascular surgery.

Aslong term results, whether open or closed fractures were combined, the severity of the
infection and the extent of the soft tissue necrosis were the factors influencing on the salvage
rate of the lower limb. Other factors, such as the difference of ischemic time within 24 hours
interval, the site and the method of management of the fractures and the vascular injuries and
whether fasciotomy was performed or not were not important factors influencing on the salvage
rate of the lower limb.
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Table 1. Type of fractures associated with arterial injuries.
Associated fractures Open Closed Total
Supracondylar or condylar fracture of the femur 2 3 5
Proximal tibiofibular Fx. or tibial condylar Fx. 6 2 8
Distal femoral and proximal tibiofibular fracture 3 0 3
Kneedislocation 2 1 3
Femoral or tibial mid shaft Fx. 6 0 6
Totd 19 6 2
Table 2. Survival and its functional results according to the method of vascular surgery.
Method SUI'V.I va Amputation Total
excellent fair poor
Direct anastomosis 1 3 0 1 5
PTFE* interposition 1 2 0 0 3
Saphenous v. graft 4 2 2 5 13
Conservative 0 1 0 0 1
Total 16 6 2 2
* PTFE : polytetrafluoroethylene
H ) 6
SAS(Sttidticd Andlysis 3B%(5/13)
Sysem) , Fisher sexact test , 2
4
(P=0.645)(Table 2).
l) ’
) , 12 10 8
(end-to-end anastomosis) (80%), 12 24 10
5, (PTFE : polytetrafluoroethylene) 8 (80%) , 4
3 . 5 2
(sgphenousveingreft) 13 : 24
1 . , 12
12 24
(P=0.084)(Table3).
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Fig 1. Twenty five-year-old male patient sustained proximal
tibiofibular fracture and popliteal artery injury dueto
motorcycle accident.

A. X-ray and arteriogram showing abrupt disruption of
popliteal artery and tibial bicondylar fracture.

B. Immediate post-operative x-ray showing both internal
and external fixation of the fractured proximal tibia.
Popliteal artery was reconstructed with saphenous vein
graft. One year after operation, bony union was
achieved and the external fixation device was
removed.

C. Photograph demonstrating excellent limb function.

Table 3. Survival and its functional results according to the ischemic time.

Ischemictime Surv.l val Amputation Total
excellent fair poor
<12hrs 2 5 1 2 10
12-24 hrs 4 3 1 2 10
> 24 hrs 0 0 0 2 2
Totall 16 6 22

Table 4. Survival and its functional results according to the ischemic time.

L_e'v d 9f Survllval Amputation Total

arterial injury excellent fair poor
Superficial femoral a. 3 4 0 2 9
Popliteal a. 3 1 2 4 10
Arterial trifurcation 0 3 0 0 3

Total 16 6 22

9 7 (78%), (P=0.539)(Tehle4).
10 6 (60%), 3 ,
(100%) . 19 11 (58%), 6 5 (83%)
4 2
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(’P=O.520)(Table5). . 6 , 8 , 2

S 3% ,
, (fasciotomy) 9 (36%) :
(P>0.05). 6 i |
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Weaver  18) o

Table5. Survival and its functional results according to the fracture pattern.

Level of Survival Amputation

arteria injury  excellent fair poor 1 2 Tota
Open 3 6 2 3 5 19
Closed 3 2 0 0 1 6
Total 16 9 25

Fig 2. Twenty three-year-old male patient sustained
popliteal artery thrombosis due to dislocation of
the knee.

A. X-ray and arteriogram showing knee dislocation
and abrupt disruption of popliteal artery. After
reduction of the knee joint, crossed Steinmann
pin fixation was performed with the patient’ s
knee flexed. Popliteal artery was reconstructed
with saphenous vein graft.

B. One year after operation,
the motion of the knee
joint ranged from 0 to 100
degree but the patient was
unable to dorsiflex his
anklejoint due to
combined peroneal nerve
injury. The functional
result was fair.



18 2003.5.20 1:41 PM 870 4%

870. | 12 4
517)
1519)
13 8, 5 4,
3 3
(P=0.645).
01114 1981 Albety 9 Grimey ©
,DeBakey Smeord) 2
72.5% . ,
HughesB) :
32.4% . 1969 ,
Rich 19 Steinmann pin
3% S , :
1980 Lim 1 6 31
1 , , :
,1987 Krige Spence®  10.7% ,
(p=0.204).
(ischemic time) 2,
Miller  Welch13)
6 0%
, Connally 9 8
. i ,
1981 Albety Y 16 (64%)
, 24
20 24
, , REFERENCES

, 1) Alberty RE, et al. : Popliteal artery injury with
, fracture dislocation of the knee. AmJ Surg, 142(1) :



18

2003.5.20 1:41 PM

871 4@7

. 871

36-40, 1981.

2) Champman JA : Poplitea artery damagein closed
injuries of the knee. J Bone Joint Surg, 67B : 420-
423, 1985.

3) Connolly JF, et al. : Femoral and tibial fractures
combined with injuries to the femoral or popliteal
artery. A review of literature and the analysis of
fourteen cases. J Bone Joint Surg, 53 : 56-68, 1971.

4) DeBakey ME and Simeone FA : Battleinjuries of
the arteriesin World War Il : an analysis of 2,471
cases. Ann Qurg, 123 : 534-579, 1946.

5)Gable DR, Allen JW, Richardson JD : Blunt
popliteal artery injury: is physical examination alone
enough for evaluation? J Trauma, 43(3) : 541-544,
1997.

6) Grimley RP, et al. : Popliteal artery injuries
associated with civilian knee trauma. Injury, 13(1) :
1-6, 1981.

7)Harrdl DJ, Spain DA, Bergamini TM, Miller FB,
Richardson JD : Blunt popliteal artery trauma: a
challenging injury. Am Surg, 63(3) : 228-231,
discussion 231-232, 1997.

8)Hughes CW : Arterial repair during the Korean
wars. Ann Qurg, 147 : 555-561, 1958.

9)Kim SS,Kim JO, Park BJ and LeeMJ : A clinicd
study of popliteal artery injury. J Korean Orthop
Assoc, 23 1 508-514, 1988.

10)Krige JEJ and Spence RAJ : Popliteal artery

trauma: A high risk injury. Br J Surg, 74 : 90-94,
1987.

11)Lee KS, Byun YS, Lee SH and Ha KH :
Reconstruction for rupture of popliteal artery. J
Korean Soc Fractures, 10 : 16-24, 1997.

12)Lim LT, Michuda MS, Flanigan DP and
Pankovich A : Popliteal artery trauma: 31
consecutive cases without amputation. Arch Surg,
115: 1307-1313, 1980.

13) Miller HH and Welch CS: Quantitative studieson
thetime factorsin arterial injuries. Ann Surg, 130 :
428-438, 1949.

14)Moon M S, Kim | and Ahn ST : Vascular injury of
lower extremity. J Korean Orthop Assoc, 8 : 169-
174, 1973.

15) O’ Donndll TF, Brewster DC, Darling RC, Veen
H and Waltman AA : Arteria injuries associated
with fractures and dislocations of the knee. J
Trauma, 17(10) : 775-784, 1977.

16) Rich NM, Bauger JM and Hugh CW : Poplited
artery injury in Vietnam. AmJ Surg, 118 : 531-534,
1969.

17) Wascher DC, Dvirnak PC, DeCoster TA : Knee
didocation: initia assessment and implications for
treatment. J Orthop Trauma, 11(7) : 525-529, 1997.

18) Weaver FA, Rosenthal RE, Waterhouse G and
Adkins RB : Combined skeletal and vascular
injuries of the lower extremities. Am Surg, 50(4) :
189-197, 1984.

19YWolmaF, Larrieu A and Alsop G : Arterial
injuries of the legs associated with fractures and
didocations. AmJ Qurg, 140 : 806-809, 1980.



