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Popliteal Artery Injury Associated with Severe Knee Trauma

Myung Chul Yoo, M.D., Bong Kun Kim, M.D., Il Hyung Cho, M.D., Seong Geun Jang, M.D.
and *Je Hwan Ahn, M.D.

Department of Orthopaedic Surgery, College of Medicine, Kyung Hee University
and Kum Kang Hospital, Seoul, Korea

Fracture dislocation or dislocation of the knee can produce a popliteal artery injury that may be
difficult to evaluate clinically. Diagnosis of disruption or thrombosis of the popliteal artery is fre-
quently delayed until the opportunity to salvage the extremity is lost.

22 cases of popliteal artery injury were reviewed from July 1978 to December 1983, associated
with severe knee trauma at the Orthopaedic department of Kyung Hee University Hospital, of
whom average follow-up for about 52 months.

The results obtained were as follows ;

1. In all 22 cases, 14 cases (63.6%) were amputated. The amputation rate was correlated with

ischemic time after injury.

2. Resection of all injuried vessels with reconstitution of continuity by the use of an interposed

saphenous vein graft is often warrented to avoid tension.

3. All 8 patients, which was managed conservatively, were amputated in all cases(100%;).

In cases of suspicious popliteal artery injury, early aggressive exploration and obvious micro-
vascular reconstruction should be mandatory.

4. Subperiosteal fibulectomy-fasciotomy should be done routinely immediately after vascular injury.

5. Diagnosis of popliteal artery injury was based on the clinical findings but the capillary filling

was not contributary.

6. The use of Doppler flowmeter and emergency arteriography was recognized to be an excellent

methods in determination of arterial injury.

Key Words : Popliteal artery injury. Microvascular repair.
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Table 1. Associated traumas with popliteal ar-
tery injury around the knee

Associated trauma No. of cases

Proximal Tibiofibular fracture
Knee dislocation
Supracondylar fracture of femur

L4 s B =2

Severe soft tissue injury
without fracture or dislocation

Total 22
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Fig. 1. X-ray of severely comminuted supra-
condylar fracture which was associated with
popliteal artery injury.

Table 2. Ischemic time after popliteal artery injury

Ischemic time

No. of cases Mean ischemic time

Group 1 6 hrs. >
12 hrs. >
24 hrs. >

14 13.8 hrs.

48 hrs. >
7 days.>
7 days.<

Group 11

1
7
6
1
4 ] 8 7.6 days
3
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Fig. 2. left popliteal artery injury with pro-
ximal Tibiofibular fracture ; in this case, severe
swelling, partial skin necrocis and no palpable
pedal pulse was noted, but capillary filling was
preserved despite of arterial injury.
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Table 3. Palpable pedal pulse in popliteal ar-
tery injury

Group 1 Group II
No pedal pulse 14 5
Weak pedal pulse 3
Digital blanching 6

Fig. 3. The patient sustained posterior dis-
location of the left knee, which was reduced in
closed method at the local clinic before transfer-
ring to KMC. Emergency arteriorgraphy after
the reduction shows acute cut-off of the distal
dye filling at the popliteal fossa and abundant
collateral circulations.

Table 4. Treatment procedures

Procedures

No. of cases No. of amputation (%)

End-to-end Anastomosis

Vein graft

Open reduction & internal fixation
Initial amputation

Conservative management

5 2 (40)

4 0 (=)

1 0 (=)

4 4

8 8 (100)
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Table 5. Comparison between decompression and amputation

Methods No. of cases No. of amputation
Fasciotomy with partial fibulectomy 3 0
Fasciotomy only 3 2
None 12 12

Total 18* 14

* Exclude 4 cases of initial amputation among total 22 cases.

Table 6. Amputation rate due to ischemic time

Ischemic time(hrs.)

No. of cases

No. of amputation (%) Total (%)

Group | 6> 1 0 ()
12> 7 2 (28.6) 50
24> 6 5 (83.3)
Group II 24< 8 7 (87.5) 87.5
Total 22 14 63.6
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Fig. 4. Severe ischemic necrosis of whole
compartments of leg after popliteal artery in-
jury.

Table 7. Level of amputation

Level of amputation No. of cases

A/K 6
Knee disarticulation 1
B/K . 7

Total 14

Agsle] A A5x4
EAAA At 93] ¥
ble 7).

&AL FE A
< Aoz Hrsde(Ta-

5, #@eten x2dn

SEF S8y FREFE VAL #AA 9
S AAe Btes] Ast Table 544 Balulksh
2ol & THAAES A¥ 3AF 2ANA £
4 ¥ARE Ay wITAAE A 2AANE
&+ AT Al dE 1AE ARaA ggkon 20
AAEe AAeA e 12dE WA A B Dalsl
. @b EFAA 2R AEe] wBe AA o
A g we 2HAAE ARG AFuc) gHF
o $4%F #Yel F o F& A% Bl

m. 1 -4

1981'd Alberty¥ 52 Algt ¥ 4] sutdl &
HEd &Aool F SEo] £ FY &4 Y
AF9 Aol HF3led 1 ARAHY7 BFH2F A
2ty B wsig e 1946 De Bakeye}l Sime-
one 5& £H%59 AA¥ 72.5%9 ¥ AIEE
Rasigrh £359 &4 XNEe ¢ AAF
@S AYE E9 1954 Hughes? 2 1958 Ja-
hnke¢} Seeley” 52 <559 AAd¢2 AdES
34.8%~37% HE=2 23k £9589 &4E &
MY Axe A FGAA B 99 ZAHA,
WEAr 2 Aade &48 Fusie A9 W
ol £H 5 Ao 27 AdE FH FAF EF
At A zbe] A4s Ao AFL dAE A

e 7 EEX %ol £d5H &4 27 A
o] gAolrt, o] £ B &4 Aol 1981
d Fergusons} Gaspar'® S <34 F¢ AuA
AbA] wrE A 2 ¥ (Pulsatile bleeding) =& A&
F3Ao) gl FAEAE wEd o gty 8
ot 8x FYZFFeA B deldE 5R5E A
Al &% (Pain with stretch), ¥ dvo}u] £+ %A
wiw] (Paresis or Paralysis), #ztol4 =& #7&
24 (Paresthesia or Anesthesia), &9 (Pallor), =4}
& Al(Pulselessness) 52 2 %3] 7AAbsldof 31
1981 Mubarak e} Hargens® 5& E®&AHA] 4
4 A9 Wute] WA AR e AT 27
= F-o] 73 grHe] FrkstA gedie Aol 7
25779 dA3E FHgx slged F88
B &4o] AHBE 5759 gAML e FE
o =3 ¥} #d, JI5HF, =v UG43
I 2REHTOR QA 25% AT oA 2 a
o] 223 4 glornZ dot P &£4)e] A xHA
AFH ez wbiAdad FHALE Aol ok 2 A
g 33 (Capillary filling) & JAJFE4 F5 22
Hg x$o] Hx iy s, & AAREL
A1TE AAoA F5 NHubg 2284 Z3H A
279 5#A F59utg 2A35% E3lg )6
ol A 24823 (Capillary filling)g 4A S ¢
o olae] Y FA H FAE V2R =
£ 954 (Doppler flowmeter)2 o] 434 322
ZRauts v g ZM R4S vy HE
3 A 9l FeHd T35 dE5Y 9§
A 2H(Percutaneous transfemoral cannulation)s- 9
2k wyle g ZHA Fulzded st ¥
£ A, AGT &4 FH 2 E¥F AdE o}

ot oy



¥ 4 k. $A4F FADRAIL A8 Miller”
= 647}, Connolly®& 847, Jahnkeo} Seeley”
=& 9417, Gorman®& 11417 ool &4 ¥
9 AAL APtk AR AL Y 5 U}
7 Bustgd, zev 1981 Alberty®¥E& 254)
il AAEE At YF DAL A&
e A AL gos 4 AL AR H
B o w2 AES Adgd AR 2gE
AT dg)e 2AE HA & A EFAD
A7 HArges 2oEF Ao B HAE
o] el FaATFAIZEe) 124 gtol o] &7}
AEstedw dEFe 25%0A Bdslgdn HA Y
F 2] 4bol F7ttel uEl gl e A
g2 Ho] HFapuhA o] Ak A el
9 ez ety 19723 Eger'® % 19784
Szumacher? & ¥ & xichr]7te] A"k AL A
2}~ € (Silastic®) #-& &4 Aslto] Ao
AdAHe 2H2E w5 AR Lot o]y
Aol dAE 7] EHFANES A7 EE EFHADA
e FEAA YPHY JEEE wolv L A
32 glch "HEgAAA T W g7 AEHR 2
Aol NaAFe] Fo¥ J%E& v A} 19774 Da-
rt'?, 1980 Lim', 19813 Alberty®, 1981'd Gri-
mley 5 & FwiEl &£49 g7 9 4 59 b
g &% 94e Y Y A AAs=
2 33, $AF7) ol$ BAsn B 249 &
Aol Alsld T4 FE L 98 €& 3] ¥
23 AL JuHol MuzHEg 7| =3z, G
g, 2% %9 #3 9¥ HL A48z F
Z59 FHL Holmz fesicta g, &4
g 3¢ AA ¢z AYA g
el 4 22 vAFeFIE )4 nAER Y
oz wAsHAg £48F X5d WL TAHE
74 gk, 2 "ao W @)= & AV
52 oA =

T8 959 FHPAE A dHFE ddH B
3ol Aol AV Al £8P FHT o4
ste] 2E FAEeE WY E dov e AF =
PALSE 7T E Ao gI& B ozt YR
24 AAdE A ek g A3 =@ 3
e RREgEds @) eg &4o] A H e
2oE 2838 AANT TAgYe] ERE AR5 =
2H Y $& 4A34F d& 5 Uth F2 e)AYY
22y ¥& mE W2 sEF BAAHY] F
€ AR Y. B AAEY AYAHAE @
B3e A 5AF 2 A ¥ FHY AF
o2 YstE R A9 FREF THEFA

oy Adsigdon] H@olA oz HFFE AMNY 4
e Adgo] WA AU & AREL REH
o2 7IEG A deA ddad £YFY £42
2 A e A $el olae A&t wid s ¥
FANE Y e AYsHA 2 BREFH JIE
E A¥ste A YT e £9FY &4
o] SAE Ale #7F Yasgtdo) fAFHe o} ¥
oy ArEs e 1981 Mubarak®%-& o8 &
W EE Y5 ST FAE A Hy
o] A2 o] F A Huzly ¥EFAT 4]
4o 6~8A1% oA AFA=HW FAYYZ (Posti-
schemic swelling)2 & F8ZFF Fo] WA
3] ®(Arterial ischemia)® %74 FHFET ¥
(Compartmental syndrome ischemia) o] w43l =
2 19839 Qarfordt®? %52 29 d/NES €459
A AZ B4AH 242 FAsG. 2HHMEY
] o & ¥ 3§ty ¥4 ) (Limited skin incision)z® &
7] 38224 7} 4 (Subcutaneous fasciotomy) &£
ul g A olF3} P FEdE Hole Aol g2
U A 78 el di vlFstd Ee 2 3
o FH2EFe] BTl Fol I FH AA
Fo wxAoz Eshdsc, 19773 Mubarak ¢}
Owen® 52 ol Fu| 47 247§ &(Double-inci-
sion fasciotomy), 19673 Kellys} Whitesides®,
19703 Partmans} Thompson®, 1977 Whitesi-
dess} Harada?’% & w244 o247« (Fibular-
ostectomy fasciotomy or Transfibular fascioto-
my), 1980 Matsons} Winquist® 52 4—F 8 ¥
=3 2] Z2AH 7)< (4-compartmental Parafibular
decompression)5 -2 FHsgen o|FIy AN 2
DA Nee Fate] et T 4 $0 vl YA
we ggsedx 2HAME & 5 9dod, v
A FHANEe g zato) AF3) FHAs A
¢ 5, 2y 29 Y 45%, 289 ANEE
BolE Alg &4 A4%s mzeld B3 £
Za) Q2% &I AU Efo] HEZ £
S APAFA feld dHez FAHEHAG £ A
AEL Qubzql TRAAERTE 27 HFH
oz B WY THANE F vTHA ZH2AE
24 sty ie A 7Y Az FAAZ F
g olxt BIo o 22 A AF LS
BAaA A ARolAlg e g &z Yol v THAE
EA@e ANER B FAA THHME) F
Y 33y FHEFF A2 AEHAL =
B HNEr} Ndso] FFabFA zto] AbFE A A}
72 wE ZHANEL Agsigdais vy
(Gastrocnemius muscle)#}t 7} =] Z(Soleus muscle)

—506—



2] d¥-& AAs £ AdHq o] HEES
o] Fastth 4%, 4N AF T FEF F
dxeded I AFsie ¥ (Blood clot)e]u}
Y AR A R 3P A Aol wAsA X
A YPERES =3 ¢ £ 9l A" AHE
MAdsted 2 24 oz g ,

v, & =

2 AHAAEL £3H FH9 4o FwrE &9
T &R 209, 22408 HA 4 40E 9
AFAG A oS3 e AEL 240

1. 3 22815 1490 (63.6%) 91 4 Adslgon ¢
AF HFALGAT AA7L 1224 B UG gHF
28(25%)1 X Adsldn BF A 7be) 12~24
Al Zbel ) AA=HNY 6AF 5a(83.3%)N A B
o gFaADGAI 2 A st 244 Fe) Aol YR 8
AF 7A(87.5%) N A Adsle] F A 2te] A
I} £E & kgL 2y

2. €95 &4 2 AdHe By Ees Ad
A F &Y EF9E S DdFEgsie 2@
(40%) N A Adstden, 4 A= o)A s}
Ao A Adatx] gro} HHo)ro] B Zol
AZE gol 83 FAE F o 5T g
2 AR

3. REAHOE J5q 849 £HFY &£A48R
F AU Q00%)ANA sl sg5d 402 3
%El= 3 %o #3¢g Exploration 3 233 o]
2 A3 @A de] Pasiych

4. TEF FYSFTY WAL 47 8 AY
3 ZHAMEd A v FE ANEA ¢ AN
29 AL 38 F 28 Ao v TAHAL
GAEE 3 38 A A Asz go} 54
olx FAHAF AN Ee] s

5. €959 &4 Ade s IEAF 4
# ol 4 Capillary fillinge A 22 zde] 2l
HAY 25 47 Gl AXG AdY Fo
€ sstgrh

6. €959 &4 At =EYFA (Dop-
pler Flowmeter)s} Sz &0 5337 #HAF
rzredor dasqo,

REFERENCES

1) DeBakey MF, Simeone FA.: Battle injuries
of the arteries in World War II. Ann. Surg
1946, 123:534.

2) Porter, M.F., M.D. : Delayed Arterial Occulu-
sion in Limb Injuries. J.B.]J.S. 50-B;138, 1968.

3) Alberty, R.E, et al.: Popliteal artery injury
with fracture dislocation of the knee. Am. J.
Surg. 1981 Jul : 142(1):36-40.

4) Hughes. C.W.: Acute Vascular Trauma in
Korean War Casualties. An Analysis of 180
cases. Surg., Gynec. and Obstet,, 99:91-100.
1954,

5) Jahnke, E.]J., and Seeley, S.F. :Acute Vascular
injuries cases. Ann. Surg., 1953, 138:158.

6) Green, N.F,, et al.: Vascular injuries associa-
ted with dislocation of the knee J.B.J.S.(Am)
59(2):236-9, Mar. 77.

7) Miller, H.M., Welch, C.S. : Quantitative studies
on the time factor in arterial injuries. Ann.
Surg.,, 130:428438, 1949.

8) Connolly, J.F., et al.: Femoral and tibial frac-
tures combined with injuries lo the femoral or
popliteal artery. A review of literature and the
analysis of fourteen cases. J.B.J.S.(Am) 53:56-
68, Jan. 71.

9) Gorman, ]J.F.: Combat wounds of the popliteal
artery. Ann. Surg., 1968, 168:974.

10) Eger, M., et al.: Problems in the management
of popliteal artery injuries. Surg., Gynec. and
obstet., 134:921-926. Jan. 72.

11) Szuchmacher, P.H., et al,': Immediate vascu-
larization of the popliteal artery and vien; re-
port of a cases J. Trauma 18(2):142-4, Feb. 78.

12) Dart, C.H., et al.: Popliteal artery injury fol-
lowing fracture or dislocation at the knee. Dia-
gnosis and management. Arch Surg 112(8):
969-73 Aug. 77

13) Lim, L, Michuda M, Flanigan P, Pankovich,
P, : Popliteal artery trauma:31 cases without
amputation. Arch Surg 1980, 115:1307-13.

14) Grimley, R.P., et al.: Popliteal artery injuries
assoctated with civilian knee trauma. Injury
1981, Jul. ; 13(1);1-6.

15) Lefrak, E.A.: Kuee dislocation. An Illusive
case of Critical Arterial Occlusion. Arch Surg.
1976;111:1021-24.

16) #+54, A, <xd :dAY gAY ¥P ¢
A, WA Yo, 82 169, 1973.

17) A% %, A% €Y5q&4L g A2 2
A 24Xz, gAYy e FeI |, 104, 418

—507—



1975.

18) &5-%, 3EA, F349, AR A2 44
Hd &4 #A 208 R FHRYEF T
HzAdeo] g J4d =3, dLAY s
3 #a), 84, 363, 1973.

19) Ferguson, A.T., Gaspar, M.R. : Diagnosis and
treatment of arterial injuries in the leg. Ame-
rican Academy of Orthopaedic Surgeons Sym-
posium on Trauma to the leg and its sequelae,
Mosby Co. St. Louis. 1981:347-352.

20) Mubasak S.J., and Hasgens, A.R.: Diagnosis
and management of compasiment syndromes.
American Academy of Orthopaedic surgeons
Symposium on Trauma to the leg and ifs se-
quelae, Mosby Co. St. Louis. 1981:324-346.

21) Matsen III, F.A. : Compastmental syndromes:
Current diagnosis and management. Amevican
Academy of Orthopaedic surgeons Symposium
on Trauma to the leg and its sequelae, Mosby
Co. St. Lowuis. 1981:317-323.

22) Qvarfordt p. et al.: Imtramuscular pressure
after revascularization of the popliteal artery in
severe ischemia. Br. J. Surg. Vol 70(1983)
539-541.

23) Patman, R.D. : Compartmental Syndromes in

Peripheral Vascular Surgery. Clin. Orthop. 113
:103-110, 1975,

24) Mubarak, S.]., Owen. C. A.: Double-incision
fasciotomy of the leg for decompression in com-
partment syndromes, J. Bone Joint Surg. 59A:
184, 1977.

25) Kelly, R.P., Whitesides, T.E.: Transfibular
route for fasciotomy of the leg, J. Bone Joint
Surg. 49A:1022, 1967,

26) Partman, R.D., Thompson, ].E.: Fasciotomy
in peripheral vascular surgery, Arch. Surg. 101
:663, 1970.

27) Whitesides, T.E., Harada, H., Morimoto, K.:
Compartment syndrome and the vole of fascio-
tomy:its parameters and techniques. In Ameri-
can Academy of Orthopaedic Surgeons:Instruc-
tional course lectures, St: Louis. 1977. The C.
V. Mosby Co.

28) Matsen, F.A., Winquist, R.A., Krugmire, R.B.
: Diagnosis and Management of Compartmen-
tal Syndromes, J. Bone Joint Surg. 62A:286,
1980.

29) Fabian, T.C., Turkleson, M.L. et al.: Injury
to the popliteal artery, Am. J. Surg. 1982 Feb.
:143:225-228.

—508—



	sad: 
	asd: 


