Is Arteriography Necessary for the
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Traumatic knee dislocation is associated with a high incidence of popliteal artery injury and
may result in serious complications if there is a delay in treatment. Routine arteriography in
evaluation of traumatic knee dislocation is still controversial. We reviewed 11 cases of traumatic
knee dislocation from 1991 through 1997. One of the patients had a cold, pulseless limb with
paresthesia. Arteriography revealed distal popliteal artery occlusion and the patient received
operative therapy immediately. The others showed no evidence of ischemia at the time of
admission. They received conservative treatment initially and were monitored by clinical
examination without arteriography. All patients were observed for at least 72 hours in the
hospital and no evidence of vascular injury was noted during their hospital stay. Regular follow-
up was performed after discharge and none of the patients had any serious delayed
complications. We conclude that careful physical examination and conservative treatment are
adequate for managing most of the patients with traumatic knee dislocations. Arteriography is
necessary only for patients with abnormal physical findings that indicate vascular insult on the
distal extremities. ( Mid Taiwan J Med 1999;4:135-40 )
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INTRODUCTION

Traumatic dislocation of the knee, a
relatively uncommon injury, is clinically
important because it is associated with a high
incidence of injury to the popliteal artery [1-4],
which, if untreated, results in limb amputation
in a high percentage of cases [255) Dislocations
of the knee are classified, according to the
position of the tibia with respect to the femur,
into five types: anterior, posterior, medial,
lateral, and rotatory. Approximately 60% of
dislocations are anterior or posterior. Absence
of a gross dislocation when the patient is first
examined at the hospital cannot rule out
dislocation because complete knee dislocation
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may reduce spontaneously after hospi-
talization. A severely unstable knee in multiple
directions is suggestive of spontaneously
reduced knee dislocation, careful examination
for instability of the knee in the emergency
department is important [6]. The rates of
vascular injury in patients with unreduced
knee dislocations and those with reduced
knee joints are similiar [6).

Limb loss is largely preventable if
treatment is prompt and adequate. Factors
contributing to the rate of limb loss include
the degree of soft-tissue injury, development
of infection, concomitant venous injury,
preoperative ischemia, and a delay in
diagnosis or misdiagnosis. Although some of
these factors are not controllable, prompt
diagnosis and treatment are factors surgeons
potentially have the ability to control. Failure
to or delay in recognizing popliteal artery
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Table 1. Demographic data and clinical features in 11 patients with traumatic knee dislocations

Case no. Age Sex Side Ischemia sign Follow-up duration (Months)
1 60 M Left Absent 10
2 60 F Right Absent 10
3 22 M Left Absent 6
4 25 M Right Absent 13
5 17 M Left Absent 5
6 42 F Right Absent 7
7 21 F Left Absent 11
8* 47 M Left Cold, pulseless 1
9 63 M Left Absent 6
10 66 F Right Absent 5
11 44 F Right Absent 4

*Angiography showed occlusion of distal popliteal artery and then he received surgical intervention. M=male;

F=female.

Fig1 Roentgenogram showing anterior dislocation of the left
knee.

injuries and restore vessel continuity of flow
after blunt trauma is a major cause of lower
extremity amputation and morbidity [25] A
detailed and rapid assessment of neuro-
vascular status of the lower extremity is of

Fig.2 Angiography showing distal popliteal artery
occlusion. There is an interruption on the popliteal artery
at the level of the knee (arrow).

paramount importance. To avoid delayed
diagnosis some surgeons advocate the routine
use of arteriography in patients with knee
dislocations to detect those with vascular
injuries, regardless of the presence or absence



Wen-Pin Liu, et al.

of clinical signs of arterial injury [1,78] On the
other hand, other authors have relied on
physical examination to determine the
therapeutic plan [3,9,10]. The issue of total
reliance on physical examination versus
routine arteriography is thus controversial.
The purpose of this study was to assess the
role of arteriography in patients with
traumatic knee dislocations.

MATERIALS AND METHODS

We retrospectively reviewed all admis-
sions due to traumatic dislocation of the knee
at the China Medical College Hospital from
1991 through 1997. Knee dislocation was
defined as knees with gross dislocation or
knees found to be grossly unstable with
multiple ligament disruptions. In addition to
physical examination, appropriate roentgeno-
graphic studies were also used for the
diagnosis in patients with equivocal clinical
findings. For patients with evidence of
vascular injures (absence of distal pulses,
paralyzed limbs, cold avascular limbs),
arteriography was arranged. Patients who had
angiographic findings of popliteral artery
occlusion received emergent surgical
intervention. Patients with normal physical
findings on their distal limbs received
conservative treatment and were observed in
the hospital for 2 minimum of 72 hours.

RESULTS

There were six men and five women
with a mean age of 42 years (range, 17 to 66
years) enrolled for analysis (Table 1). Six
injuries involved the left knee and five
involved the right knee. Two dislocations
were associated with fractures around the
knee. All patients were hemodynamically
stable and had no evidence of head or torso
trauma. No patient had bruit, pulsatile
hematoma, or cyanotic extremities. Ten of the
patients had normal physical examination
results (distal pulse, sensation, and motor
function). The remaining one had a cold,
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pulseless limb with prolonged capillary refill
and paresthesia, but the motor function was
normal. Roentgenography showed anterior
dislocation of the left knee (Fig. 1). Arterio-
graphy was immediately performed on that
patient which showed distal popliteal artery
occlusion of the limb (Fig. 2). Emergent arterial
repair, fasciotomy and debridement were
performed. The operative findings included
thrombosis of distal popliteal artery, swelling
and ischemic changes of all the compartments
and partial necrosis of anterior and lateral
compartments. Systemic anticoagulation
therapy was used after the operation. After 11
months, the patient suffered from dropped
foot, knee and ankle contracture and needed a
cane while walking. None of the patients
without evidence of ischemia at the time of
admission received amputation and all could
walk without any assistance; the range of
motion of all 10 knees were within normal
limits after 4 to 13 months of follow-up.

DISCUSSION

In our study, distal pulse examination was
a sensitive indicator of significant popliteal
artery injuries following blunt popliteal
trauma with knee dislocations. Patients with
abnormal pulse should undergo diagnostic
arteriography or exploratory surgery.

Owing to the great technical advances and
improved general knowledge in vascular
surgery, the amputation rates in patients with
popliteal artery injuries have been decreased
from 73% to 5% [3,9,11,12]. Since delay in
reestablishing blood flow may result in
irreversible ischemia within 6 to 8 hours, early
diagnosis and repair of the popliteal arterial
damage is the most important factor for
improving prognosis. It has been reported that
normal pulses, Doppler signals and capillary
refill cannot detect early vascular injuries in
patients with traumatic dislocation of the
knees [13] Some authors suggest that routine
arteriography is needed to identify clinically
occult vascular injuries that may cause
temporally remote vascular compromise [8,13].
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However, routine arteriography is not
without complications. Femoral arterial
puncture may cause local hematoma, intimal
disruption with resulting dissection and limb
ischemia, false aneurysm formation, and
arteriovenous fistula {14] Other complications
included allergic reactions to radiocontrast
media including urticaria, angioedema and
airway obstruction, with or without cardio-
vascular collapse [15] and deterioration of renal
insufficiency in patients with diabetes or
impaired renal function [16]

Currently, the routine use of screening
arteriography in the absence of signs of
arterial injury is being questioned [3,9,10]. In
most instances, the majority of injuries
identified by arteriography in otherwise
asymptomatic patients are small intimal
defects, small pseudoaneurysms, or occlusion
of noncritical vessels that may heal spon-
taneously with few untoward sequelae [3]

Therefore, some researchers have
suggested that arteriography should be done
on patients with abnormal physical findings
for whom the incidence of arterial injury
requiring surgery is 79% to 100% [3,9,10]

Only one of our cases received angio-
graphic examination. This patient suffered
from traumatic knee dislocation with
ischemic signs and arteriography showed
distal popliteal artery occlusion. Although
emergency arterial repair, fasciotomy and
debridement were performed, he finally
suffered from dropped foot and knee and
ankle contracture. Some investigators believe
that arteriography is usually time-consuming
and may delay emergent operation [3,14-16]
Our results demonstrated that abnormal
peripheral pulses are highly predictive of
arterial injuries and the evaluation using
arteriography is questionable.

Patients who sustain knee dislocations
and present with intact pulses and no signs of
vascular injury may be successfully managed
conservatively based on physical examination
alone. Since delayed thrombosis may develop
24 to 36 hours following nonocclusive injuries
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[1,4], careful observation should be performed
with consideration of delayed thrombosis.
During ‘this period, circumferential casting
should be avoided to allow accurate
neurovascular monitoring and for potential leg
compartment constriction. Ten of our patients
had normal physical examination results and
received conservative treatment. None of
these patients needed amputation and the
resulting function and range of motion of
their injured legs were within normal limits.
Therefore, routine arteriography may be of
minimal clinical benefit for patients with
traumatic knee dislocation. Diagnostic
arteriography is not necessary for patients
with knee dislocations without abnormal
clinical findings.

REFERENCES

1. O'Donnell TF Jr, Brewster DC, Darling RC, et al.
Arterial injuries associated with fractures and/or
dislocations of the knee. J Trauma 1977,17:775-84.

2. Green NE, Allen BL. Vascular injuries associated with
dislocation of the knee. J Bone Joint Surg Am
1977:59A:236-9.

3. Treiman GS, Yellin AE, Weaver FA, et al. Examination
of the patients with a knee dislocation. Arch Surg
1992,127:1056-63.

4. Jones RE, Smith EC, Bone GE. Vascular and
orthopedic complications of knee dislocation. Suzg
Gynecol Obstet 1979;149:554-8.

5. Mendonca JM, Norton de Matos A. Arterial injuries
associated with trauma to the knee. Am J Surg
1984;147:210-1

6. Varnell RM, Coldwell DM, Sangeeorzan BJ, et al.
Arterial injury complicating knee disruption. 4m J
S1rg 1989,55:699-704.

7. Alberty RE, Goodfried G, Boyden AM. Popliteal
injury with fractural dislocation of the knee. Am J
Surg 1981;142:36-40.

8. Welling RE, Kakkasseril J, Cranley Jj. Complete
dislocations of the knee with popliteal vascular
injury. J Trauma 1981;21:450-3.

9. Kendall RW, Taylor DC, Salvian AJ, et al. The role of
arteriography in assessing vascular injuries associated
with dislocations of the knee. J Trauma 199335:875-8.

10. Applebaum R, Yellin AE, Weaver FA, et al. Role of
routine arteriography in blunt lower-extremity
trauma. Am J Surg1990,160:221-5.

11.DeBakey ME, Simeone FA. Battle injuries of the
arteries in World War Il Ann Surg 1946,123:534-79.

12.Hughes CW. Arterial repair during the Korean War.



Wen-Pin Liu, et al.

Ann Surg 1985147:555-6L

13. Mccoy GF, Hannon DG, Barr RJ, et al. Vascular injury
associated with low-velocity dislocations of the knee.
J Bone joint Surg 1987,69B:285-7. :

14.Hessel §J, Adams DF, Abrams HL. Complications of
angiography. Radiology 1981;138:273-81.

139

15.Erffmeyer JE, Sigle RL, Lieberman P. Anaphylactoid

reactions to radiocontrast material. J Allergy Clin
Immunol 1985;75:401-9.

16. Gomes AS, Baker JD, Martinn-Paredero V, et al. Acute

renal dysfunction after majory arteriography. AJR
Am J Roentgenol 19851451249-53.



140

§bﬂlﬁ?ﬁsﬂ£ﬂ1§ dad): IJHQEIEPEEM\E?

BISOR BB ARIEAT BAESS
ISR BEE REEER

ST R B BT 1 PR B AR RS - A REEE s v R & B B0l ErVR 8 -
14T 14 15 P BRI 2 SR AT M B AR 75 R PRk 1 - MMVIKEE 19914 211997 1 1ESH B 1%
FRBRBHA A0 - Horp—EE = 4PREH BRIk ~ IRERL - REBRE - £3REY
FRREN HOR IR B 3Z 18 - W6RE RN 2 IR iaia B o HER B I w3 iR - EER
HERVBRZHRTIEGR R EARRBEREE - WRRZEIBY - iERERIER
Be#RER72/MRF » T EL {5 e SR O S fn B 2 BAVB & - FEHIBE 218 - BT BE R EE R
> 36 T IE R A EREE - TAMR %%?1@?&&%Wﬁﬁﬂﬂfﬁﬁm%%ﬁ%ﬁﬁﬁ”
RRET AR T - A BRE R RN SR - FIBERTR/E - (
LaEEs 1999;4:135-40 )

FAEEET
EARES - IRRAETRRED - MBS

WHBIES « BRIEAS
o ik SFRmEEERSR
MERERSRENRER 25280
WOXHE = 11/14/1998 1B EE : 12/30/1998
BZEM : 1/18/1999



