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Surgical Management of Traumatic Knee Dislocation

Samir Abdul Razik Ibrahim, F.R.C.S., M.D., Fawzy Hamido F. Ahmad, F.R.C.S., M.Ch.,
Mahmoud Salah, M.D., Abdul Rahman Khalid Al Misfer, M.D.,

Samy Abdul Ghaffer, M.Ch., and Shrief Khirat, M.D.

Purpose: The purpose of this study was to evaluate our method of surgical treatment of traumatic
knee dislocation, by use of a standardized protocol, and to report our clinical results. Methods:
Thirty-six consecutive patients presented with a grossly dislocated or reduced knee. Ten of these
patients were not included in this series. Five had vascular or neurovascular injury. Three had open
fracture dislocation, and two had associated severe injury. The remaining 26 patients were treated by
primary arthroscopic reconstruction with autologous grafting of the anterior cruciate ligament,
posterior cruciate ligament, and collateral ligaments. The anterior cruciate ligament and posterior
cruciate ligament were reconstructed via the gracilis and semitendinosus tendons of the uninjured and
injured limbs. The collateral ligaments were reconstructed via artificial ligaments (LARS Ligament;
J. K. Orthomedic, Dollard-des-Ormeaux, Quebec, Canada). Of the 26 patients, 20 returned for
subjective and objective evaluation at a minimum of 24 months after the operation. Early mobili-
zation via a continuous passive motion machine and active exercise were started on the fourth day
postoperatively. Results: At a mean follow-up of 43 months, the mean Lysholm score was 91 points,
the mean score on the survey of daily activities was 90 points, and the sports activities score on the
Knee Outcome Survey averaged 86 points. On the basis of the rating of Meyers et al., the results were
excellent in 5 patients, good in 12, fair in 2, and poor in 1. The final International Knee Documen-
tation Committee rating was not normal in any knee, nearly normal in 9, abnormal in 9, and severely
abnormal in 2. The mean loss of extension was 0° to 2°, and the mean loss of flexion was 10° to 15°.
Conclusions: By use of the described method of arthroscopic-assisted reconstruction of the cruciate
ligaments and repair or reconstruction of the collateral ligament and other injured structures, 45% of
the patients had good subjective results and functional stability and 45% had satisfactory subjective
and functional stability within 2 to 3 weeks after surgery. According to the International Knee
Documentation Committee scale, 45% of knees were nearly normal, 45% were abnormal, and 10%
were severely abnormal. No patient’s rating returned to normal. Level of Evidence: Level IV,
therapeutic case series. Key Words: Knee dislocation—Cruciate ligaments—Collateral ligaments—
Autologous graft.
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raumatic knee dislocation is an uncommon in-
jury. The incidence may be higher than recorded

ecause of spontaneous reduction or because the reduc-
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ion was performed at the site of the accident and not
ecorded.1 Most of the dislocations occur as a result of
igh-velocity injuries, mainly road traffic accidents, yet
islocation can also occur from low-velocity injury, as
n sports. The associated morbidity is significant be-
ause of vascular and neurologic damage.2

Urgent operative treatment is indicated in patients
ith an irreducible dislocation, in patients with open
islocation, and in cases in which there is vascular
njury.2-5 Complete dislocation of the knee is possible
ithout disruption of the posterior cruciate ligament

PCL).6,7 The management of ligamentous injuries of

he dislocated knee is variable, with one option being
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179TRAUMATIC KNEE DISLOCATION
nitial immobilization followed by active rehabilita-
ion.8,9 Advocates of this option claim that it results in
pain-free, stable knee with a mean of at least 90° of
exion.
Another option is early ligament repair, and its

roponents have reported good results.10-16 Recently,
t has been reported that early ligamentous reconstruc-
ion using allografts has also yielded good results.17-19

utologous grafts have also been used for anterior
ruciate ligament (ACL) and PCL reconstruction and
epair of the collateral ligaments.20,21

There are currently no reports in the orthopaedic
iterature describing a consistent surgical arthroscopic
pproach for the management of these patients with
utologous grafts of the gracilis and semitendinosus
endons of the uninjured and injured limbs for recon-
truction of the ACL and PCL or reconstruction of the
ollateral ligaments using artificial graft (LARS Lig-
ment, made of terephthalic polyethylene polyester
bers; J. K. Orthomedic, Dollard-des-Ormeaux, Que-
ec, Canada).22-24 This study presents the results of
rthroscopic reconstruction of the ACL and PCL and
ollateral ligaments by use of these grafts and imple-
entation of a standardized program of rehabilitation

n all cases. The purpose of this study was to evaluate
he clinical results of surgical treatment of knee dis-
ocation by use of a standard treatment protocol in-
luding continuous passive motion (CPM) at 4 to 5
ays and complete reconstruction within weeks.

METHODS

Thirty-six patients with either obvious or reduced
raumatic knee dislocation were evaluated between
995 and 2002. We retrospectively reviewed the
ecords of all traumatic knee dislocations that had
een treated by our standard protocol. Of the 36 pa-
ients, 10 were excluded because 5 had vascular or
eurovascular injuries and needed urgent vascular sur-
ery and 3 had open fracture dislocation; these were
reated by external fixation. In addition, 2 had multiple
evere injuries. The remaining 26 patients underwent
tandard preoperative evaluation, surgical manage-
ent, and postoperative rehabilitation.

reoperative Assessment

After a detailed history was obtained and clinical
xamination and careful assessment of neurovascular
tatus were performed, standard radiographs were ob-
ained. CPM was used 4 or 5 days after the injury to

chieve good range of movement before surgery or to b
eep the knee statically flexed to 90° to 100° during
urgery to reduce swelling and hematoma and to
aintain joint movement after surgery. Surgery was

erformed 2 to 3 weeks after the injury, at which time
atients had achieved nearly full range of motion, and
ime was allowed for healing of the soft tissues. Ad-
ressing all injured ligaments, an early rehabilitation
rogram was started on the fourth postoperative day,
y use of the CPM machine.

urgical Treatment

Examination with the patient under anesthesia was
erformed with the use of the contralateral knee as
ontrol. A tourniquet on the proximal part of the thigh
as used in all patients. Our protocol is to perform

econstruction of the ACL and PCL with autologous
raft (semitendinosus and gracilis tendon) of the in-
ured knee and of the contralateral knee. Reconstruc-
ion of the medial and lateral ligaments was performed
sing artificial grafts. Any remaining injuries to the
osterolateral corner were treated by direct repair,
ith peripheral meniscus tears being directly repaired

n addition to capsular avulsion, whereas any central
eniscus tear was excised to a stable rim.
Skin Incision: A marker was used to indicate the

atella, the tibial tubercle, the fibular head, and the
urface anatomy of the common peroneal nerve in
posterolateral dislocation. Anterolateral, anterome-

ial, and posteromedial portals were made under di-
ect visualization with the use of the inside-out tech-
ique, if there was not marking on the skin. A 4-cm
ncision medial to the tibial tubercle on the proximal
art of the tibia was made for the tibial tunnels of the
CL and PCL. A 2-cm incision was applied medially

o the medial trochlear articular surface for the PCL
emoral tunnel.

If there was a medial ligament injury, a 2-cm inci-
ion was made over the medial epicondyle and the
raft was routed underneath the soft tissue from one
ncision to the other incision on the tibia. For the
osterolateral corner, we used an incision extending
etween Gerdy’s tubercle and the fibular head to the
ateral epicondyle; this incision can be extended to
xplore the common peroneal nerve. An arthroscope
as used, and diagnostic arthroscopy was performed

o assess the cruciate ligaments, menisci, and articular
artilage. A 70° arthroscope could be placed through
he anterolateral portal to visualize the tibial insertion
f the PCL and the posteromedial portals that were to

e used.
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180 S. A. R. IBRAHIM ET AL.
Meniscus Injury: We usually tried to preserve
ost of the tibial footprint of the ACL and to debride

he knee joint. Notchplasty was performed in some
ases to improve visualization and to prevent ACL
mpingement, and peripheral meniscal tears were re-
aired whereas central tears were debrided to a stable
im.

Preparation of ACL Tunnels: For the tibial tun-
el, the tibial guide was placed through the anterome-
ial portal and the guide pin was positioned pointing
t the native ACL tibial insertion (Fig 1). The tibial
unnel was formed by use of a series of cannulated
rills, and the diameter of the drilled channel was
alculated to correspond to the diameter of the trans-
lant.
The femoral tunnel was formed by use of the fem-

ral drill guide with a 5-mm offset hook (Smith &
ephew Endoscopy, Andover, MA), with the knee
exed to 90°. Of note, there must be at least 19 mm of

endon in each tunnel and the depth of the tunnel in the
emur should be at least 7 mm longer than the length
f the tendons that are to lie in the tunnel; this is to
llow for turning of the EndoButton (Smith &
ephew Endoscopy). The femur was drilled arthro-

copically with reamers. Of note, the diameter of the
rill channel should correspond to the diameter of the
ransplant. A further hole was drilled from the tip of
he femoral tunnel to the lateral cortex of the femur
ver the pullout pin with a cannulated 4.5-mm drill.
Preparation of PCL Tunnels: For the tibial tun-

el, a curved rasp was inserted first to remove the PCL
emnant from the posterior slope of the tibial spine

FIGURE 1. (A) ACL tunn
Fig 2A). The Arthrex PCL tibial marking hook (Ar- a
hrex, Naples, FL) with the attached adapter drill
uide was inserted through the anteromedial portal, 10
m distal to the posterior tibial cartilage. Of note, the

ibial tunnel entry should be approximately 5 cm distal
o the joint line and on the lateral side of the tibia. A
uide pin was inserted until it reached the marking
ook and could be seen and felt (with the position of
he pin being confirmed radiographically), penetrating
he posterior aspect of the tibia. A popliteal protractor
ap was inserted through the anteromedial portal over
he end of the guide pin; an appropriately sized full-
hickness cannulated drill was selected; and the tibial
unnel was drilled.

For the femoral tunnel, we used an Arthrex PCL
emoral marking hook attached to the adaptive
uide and inserted it through the anteromedial por-
al (Fig 2B). The femoral tunnel was drilled over the
rill guide pin through an incision over the medial
emoral condyle. In most of our cases, either the
eniscofemoral ligament or the posteromedial bundle

or both) was found intact and we preserved this intact
art.
Medial Ligament: An incision was made over the
edial epicondyle at its native attachment, a drill hole

orresponding to the size of the artificial ligament was
ade, and another drill hole of the same size was
ade at the attachment of the medial ligament at its

ibial attachment (Fig 3). The ligament was passed
hrough the femoral tunnel and through the tibial
unnel. The ligament was sutured to its native liga-
ent, if possible, and fixed with a staple over the tibial

) Fixation of ACL at 30°.
ttachment. The knee at this stage was flexed to 90°.
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181TRAUMATIC KNEE DISLOCATION
Lateral Ligament and Posterolateral Corner: A
ateral incision was made, extending between Gerdy’s
ubercle and the fibular head to the lateral epicondyle
f the femur. The nerve around the fibular head was
dentified; repair and reconstruction were then per-
ormed with the knee flexed to 30°. Peripheral tearing
f the lateral meniscus was repaired with the use of
onabsorbable sutures. Repair of the lateral structures
as then performed, with sutures first being inserted

hrough the peripheral capsule and then passed
hrough a drill hole in the tibia. The arcuate complex
as identified and tagged by several sutures, which
ere later drawn to its origin on the tibia. The popli-

eus tendon was retrieved and passed through a bone
unnel. None of the sutures was tied at this stage. A
one tunnel was created at the head of the fibula, and

IGURE 2. (A) PCL tibial tunnel. (B) PCL femoral tunnel. (C) Pu
igure continued on next page.
similar tunnel was created at the lateral epicondyle, c
t the attachment of the lateral ligament. The sutures
f the posterolateral corner were tied. The artificial
raft was passed through the tunnels and sutured on
tself and was then fixed to the lateral epicondyle with
nchors and sutures to the native lateral ligament,
hich had usually ruptured at the midsubstance. After

epair of the collateral ligaments was completed, the
nee was flexed to 90°.
PCL Graft: An Ethibond loop (Ethicon, Somer-

ille, NJ) connected to the eye of the pullout pin was
assed in a retrograde manner through the tibial tunnel
f the PCL and then passed through the femoral tunnel
o come out at its proximal end. The PCL graft was
ooped with the Ethibond, and the pullout pin was
ulled down until the graft came out through the distal
nd of the tibial tunnel and the EndoButton lay on the

ut pin with thread. (D) Passage of thread through femoral tunnel.
lling o
ortex of the femur (Fig 2C-F).
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182 S. A. R. IBRAHIM ET AL.
ACL Graft: The graft was marked with a surgical
en and was then passed through the tibial and fem-
ral tunnels via pull-and-flip sutures and pulled
hrough the eye of the pullout pin (Fig 1B). The
ullout pin was inserted through the drill channel and
ut through the skin of the thigh. The pull suture must
e the first to enter the femoral channel. When the
raft had been pulled through the knee to the mark on
he tendon, the leading and trailing sutures were then
ulled, and this turned the suture EndoButton par-
llel to the femur, pulling back the graft so that the
ndoButton lay on the lateral cortex of the femur.
Once the grafts of the ACL and PCL were secured

n the femoral side, the knee was flexed to 90° and the
CL graft was tensioned and fixed at 90°; the knee
as then placed in 20° of flexion, and the ACL graft
as tensioned and secured. Both grafts were fixed
ith tibial interference screws (Johnson & Johnson

FIGURE 2. Continued (E) Retrograde passage of graft.
ateway, Piscataway, NJ) (Figs 4-6). e
ehabilitation

The limb was placed in an above-knee back slab in
ull extension for the first 4 days postoperatively.
xercise immediately after surgery included passive
nee extension and isometric quadriceps exercise with
he knee in full extension. On the fifth day, the wound
as inspected, and the patient’s limb was attached to
CPM machine ranging from 0° to 30°; this was

radually increased from 60° to 90° according to the
atient’s tolerance. Active and passive exercise started
n the third week. Patients were allowed to use crutches
nce they were able to do straight leg–raising.
eight-bearing was progressed from partial weight-

earing at 2 to 3 weeks to full weight-bearing as
olerated. Balance and proprioception exercises were
tarted as soon as the patients were able to walk with
ull weight-bearing (at 4 to 6 weeks). Sedentary work-

L graft through both tunnels. (G) Fixation PCL at 90°.
rs were able to return to work within 8 to 10 weeks,
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183TRAUMATIC KNEE DISLOCATION
hereas those with strenuous jobs did not return to
ork until 7 to 10 months postoperatively. Return to

ports activities was not permitted before 12 months.
he mean hospital stay after surgery was 10 to 14 days

because of the use of CPM machine, which could not
e taken home and was an inpatient-only program at
he time of the study).

ollow-up and Assessment

Clinical assessment included completion of a series
f self-administered questionnaires (Knee Outcome
urvey),25 which assess a variety of knee disorders.
he survey consists of 2 scales: activities of daily

iving and sports activity. The first scale ranges from

FIGURE 3. (A) Medial collateral ligament tunnels with
IGURE 4. Proximal graft fixation of the ACL with an Endo
utton and of the PCL with a miniplate.
to 100 points, indicating an absence of symptoms
nd functional limitation during activities of daily
iving. The second scale measures symptoms and
unctional limitation felt during sports activities.26 All
atients underwent physical examination (by one of
he authors) that included evaluation of range of mo-
ion and stability. Stability was assessed manually and
ith a KT-1000 arthrometer (MEDmetric, San Diego,
A). Examination with the arthrometer was per-

ormed with the knee at the quadriceps-neutral angle
o determine the corrected anterior and posterior trans-
ation.

Functional assessment was graded as excellent,
ood, fair, or poor as proposed by Meyers et al.12,27

(B) Fixation of medial collateral ligament with staple.
FIGURE 5. Distal graft fixation with intrafix and staple.
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184 S. A. R. IBRAHIM ET AL.
atients who were able to return to work and had no
ymptoms or instability were graded as excellent.
hose with mild pain and instability that did not
reclude a return to work were graded as good, those
ith considerable instability were graded as fair, and

hose who were disabled and unable to return to work
ecause of pain or instability were graded as poor. The
ysholm knee score was used to assess the functional

esults.28 The Lachman test and the anterior drawer
est were performed. Care was taken to ensure a nor-
al tibiofemoral step-off before application of stress

o the tibia. Assessment of varus and valgus stability
as determined at 30° of flexion. The final overall

nternational Knee Documentation Committee (IKDC)
ating was determined as recommended by Hefti et al.29

RESULTS

Twenty patients were available for evaluation at a
ean of 53 months (range, 36 to 96 months). The
ean age of these patients at the time of surgery was

7.3 years (range, 17 to 45 years). Ten patients had
een injured in an automobile accident, 6 in a work
ccident, 2 in a motorcycle accident, and 2 during
ports activity. All patients underwent surgery after 2

FIGURE 6. Postoperative view of knee.

TABLE 1. Clinical Results After Surgery in 20 Patients

Grade
Valgus

Instability
Varus

Instability
Anterior
Drawer

Lachman
Test

Posterior
Drawer

egative 14 1 13 15 10
� 1 2 5 4 6
s
� — 2 2 1 4
eeks (range, 15 to 21 days). Examination under
nesthesia and arthroscopy showed that 15 patients
ad a torn ACL, PCL, and medial, ligament, whereas
had a torn ACL and PCL and injury to the postero-

ateral corner. Of these 5 patients, 3 underwent recon-
truction of the lateral ligament and repair of the
osterolateral structures. Two patients had repair of an
vulsion of the collateral and biceps femoris onto the
bular head.

linical Results

Clinical results were evaluated by subjective patient
ssessment by use of a questionnaire and physical
xamination. The mean activities of daily living score
n the Knee Outcome Survey was 90 � 5.4 points
range, 72 to 98 points), and the mean score on the
ports activities scale was 86 � 8.5 points (range, 60
o 95 points). Of the 20 patients, 13 rated their out-
ome as excellent or good, 6 as fair, and 1 as poor.
hysical examination showed that the mean loss of
xtension was 1° or 2° (range, 0° to 2°). Only 3
atients had slight flexion contracture. Four patients
ost between 5° and 15° of flexion (with two having
ost between 5° and 10° of flexion and two having lost
etween 10° and 15°).
On examination of the injured knee compared with

he uninjured knee, the Lachman test was negative in
5 patients, grade 1 in 4 patients, and grade 2 in 1
atient. The posterior drawer test was negative in 10
atients, grade 1 in 6 patients, and grade 2 in 4 patients.
arus stress testing at 30° revealed that 2 patients had
� laxity, 2 patients had 2� laxity, and 1 patient had
o varus laxity (only 5 patients had preoperative laxity).
algus stress testing at 30° showed that 10 patients
ad less than 3 mm of increased laxity and 5 had 1�
axity (Table 1). The mean Lysholm knee score was
1 � 4 points (range, 78 to 100 points) (Table 2).
hereas the Tegner activity score decreased in all

atients (Table 3), the Meyers functional rating
howed that the result was excellent in 5 patients,
ood in 12, fair in 2, and poor in 1.
The KT-1000 arthrometer showed a mean corrected

TABLE 2. Lysholm Knee Score

Lysholm Knee Score No. of Patients

88-97 6
80-87 13
78-79 1
ide-to-side difference of 0.1 mm (range, �3 to 2.5
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185TRAUMATIC KNEE DISLOCATION
m) in anterior translation and 2.6 mm (range, �1 to
mm) in posterior translation. The mean corrected

ide-to-side difference in anterior tibial translation
as less than 3 mm in 15 patients, 3 to 5 mm in 4
atients, and more than 5 mm in 1 patient. The dif-
erence in posterior translation was less than 3 mm in
2 of 20 patients and between 3 and 5 mm in 6
atients; the remaining 2 patients had more than 5 mm
f increased corrected posterior translation. The final
KDC rating was not normal in any patient, nearly
ormal in 9, abnormal in 9, and severely abnormal in
(as a result of a loss of flexion and consequent

ymptoms) (Table 4).

omplications

There was postoperative stiffness in 3 patients, all
f whom were treated with manipulation under anes-
hesia (correcting loss of flexion) and arthroscopic
elease of adhesions. One patient had fracture of the
ibia during fixation of the graft with screws and
taples; he was treated with a below-knee cast for 6
eeks, and his fracture healed well. One patient sus-

ained a hematoma in the uninjured limb, needing
ncision and drainage. Another complained of hypoes-
hesia along the medial aspect of the leg. The symp-
oms resolved in both patients.

DISCUSSION

Traumatic knee dislocation is a serious injury. The
islocation may be associated with vascular or neural
njury (or both). The incidence of vascular injury
as been reported as 30% to 50%.7,30 Some authors
dvise arteriography in all cases of dislocation of the
nee.31-33 Associated nerve injury often involves the
ommon peroneal nerve and has been reported in 25%
o 40% of cases.7,30 The optimum method of treatment
f traumatic knee dislocation has not yet been estab-
ished. Conservative management usually consists of
losed manipulation and immobilization in a hinged
race. Taylor et al.9 compared 26 knees managed by

TABLE 3. Tegner Activity Score

Tegner Activity Score

No. of PatientsPreoperatively Postoperatively

8-9 4-7 5
6-7 5-7 10
5-6 4-5 5
losed reduction and immobilization with 16 treated
peratively. They reported good results in 18 of those
n the group managed conservatively whereas only 4
f 16 knees undergoing surgery had good results.
nly 3 of these knees had primary ligamentous repair.
homsen et al.34 reported on a series of 10 patients, 4
f whom were treated conservatively and 6 by sur-
ery. Of the latter group, 5 had repair of all ruptured
igaments and 1 of the lateral ligament only. Of these
patients, 3 had good outcomes, 2 had fair outcomes,

nd 1 had a poor outcome. The poor result was in the
atient who had repair of the lateral ligament only.
he authors concluded that operative treatment was

ndicated for patients with severe instability and that a
atisfactory result could be obtained with either oper-
tive or nonoperative treatment.

Other authors advise reconstruction of the rup-
ured ACL and PCL after dislocation of the knee.
ennedy11 repaired the collateral and cruciate liga-
ents in 6 knees and stated that early repair of major

igaments can result in good function. Meyers and
arvey12 undertook repair of all ruptured ligaments.
hey reported an excellent outcome in 3 of 16 knees,
ood in 10, fair in 2, and poor in 1. Sisto and Warren16

escribed 20 dislocated knees, 16 of which had been
reated surgically and 4 conservatively. Their major
eported complication was loss of movement, but they
evertheless recommended surgical treatment in the
oung active patient. They also advised the use of
anipulation under anesthesia if joint flexion was

oor. Frassica et al.10 reported on 17 patients with
nee dislocation, 13 of whom were treated by repair or
econstruction of the injured ligaments. Of the 12 who
ere followed up, 5 had an excellent outcome, 6 had
good outcome, and 1 had a fair outcome. Three

atients were treated conservatively, and they had a
ess favorable result. Shelbourne et al.35 described
igamentous reconstruction in 3 patients. The ACL
nd PCL were repaired in 1, and 3 had an isolated PCL
utograft. They noted that repair or reconstruction of
ll the injured ligaments yielded a stable but stiff knee.
t was believed that treating the injury to the PCL
lone could provide a stable knee with a good range of
ovement. Their current treatment is reconstruction

TABLE 4. IKDC Rating

IKDC Result No. of Knees

Normal knee —
Nearly normal knee 9
Abnormal knee 9

Severely abnormal knee 2
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186 S. A. R. IBRAHIM ET AL.
f the PCL with an autograft and early aggressive
ehabilitation. Shapiro and Freedman17 have reported

consistent approach, although they used allograft
ather than autologous graft. They reported satisfac-
ory results in 6 of 7 patients at a mean of 4 years’
ollow-up.

Ibrahim20 has reported a consistent approach using
utologous graft followed by an aggressive rehabili-
ation program with excellent or good results. Was-
her et al.18 reviewed the results in 13 patients who
nderwent simultaneous allograft reconstruction of
oth the ACL and PCL after a knee dislocation (9
cute and 4 chronic). They reported that reconstruc-
ion of both the ACL and PCL for traumatic knee
islocation could improve stability in these severely
nstable knees. They recommended early reconstruc-
ion to yield results superior to those after late recon-
truction, although minor residual PCL laxity was
ommon. The normal range of movement was re-
ained in most patients. Noyes and Barber-Westin36

eported on 11 patients (7 acute and 4 chronic) who
ad ACL and PCL reconstruction via an allograft.
atients who had early reconstruction had a higher
verall rating than those who had delayed reconstruc-
ion. ACL stability was achieved more frequently than
CL stability. Harner et al.19 reported that surgical

reatment of knee dislocation in their series using
llograft for reconstruction provided satisfactory sub-
ective and objective outcomes at 2 to 6 years post-
peratively. The patients who were treated acutely had
igher subjective scores and better objective restora-
ion of knee stability than those treated 3 weeks or
ore after injury. Nearly all patients were able to

erform daily activities with few problems. However,
he ability of patients to return to higher-demand
ports and strenuous manual labor was less predict-
ble.

Fanelli et al.37 reported that arthroscopically as-
isted combined ACL and PCL reconstruction with
ppropriate collateral ligament surgery is a reproduc-
ble procedure. Knee stability improved postopera-
ively. They also reported that acute medial collateral
igament tears when combined with ACL and PCL
ears in certain cases should be treated with bracing
hereas posterolateral corner injuries combined with
CL and PCL injuries are best treated with primary

epair.
Chuang et al.38 reported on a 3-stage program for

reatment of traumatic knee dislocation that produced
dequate stability, range of movement, and knee func-
ion; they described a posterior inlay technique for

CL reconstruction and suspension fixation for ACL s
econstruction, representing reasonable alternative meth-
ds for definite treatment of knee dislocation.
Our results are comparable to those in other series

f patients who had reconstruction of their cruciate
igaments after traumatic knee dislocation with allo-
rafts17,19,28 despite the fact that we used autologous
raft. On the basis of these results for reconstruction
f acute cases, we advocate reconstruction of both
ruciate ligaments and repair of collateral or capsular
njuries. Some surgeons have advocated delayed re-
onstruction.30 The timing of surgery in our series (2
o 3 weeks) did not increase the rate of arthrofibrosis;
his was a result of our use of the CPM machine to
chieve a good range of movement before surgery, as
ell as its use postoperatively with our rehabilitation
rotocol. We favor the use of autologous graft rather
han allograft because allograft requires special prep-
ration and storage and is expensive, and we have no
xperience in using it despite the fact that the use of
llograft avoids surgical morbidity. To assess func-
ional disability, we used the Lysholm knee scale, the

eyers scale, and the activities scales of the Knee
utcome Survey. The Lysholm score for our patients

91 points) was comparable to that in other reports for
cute cases.17,19,28 The Meyers ratings in our series
ere similar to those in other reports.15,17,19,28 Ninety
ercent of our patients received an excellent or good
ating, meaning that most of our patients were able to
eturn to their previous activities with minimal insta-
ility and pain. The outcome survey showed that most
f our patients were satisfied with their results. On the
KDC rating scale, no knee was reported as normal in
ur series, whereas knees reported as nearly normal or
bnormal had high Lysholm, Meyers, and Knee Out-
ome Survey scores. This is because the IKDC rating
ssesses subjective, objective, and functional disabil-
ty, whereas the Meyers scoring system is the only
cale especially designed to evaluate treatment of dis-
ocated knees. It is a subjective scale. The Lysholm
cale is also mainly subjective. This study shows that
econstruction of injured ligaments yields good func-
ional results. Our aim was to restore the normal
inematics of the knee to prevent or delay the onset of
egenerative changes.

CONCLUSIONS

By use of the described method of arthroscopic-
ssisted reconstruction of the cruciate ligaments and
epair or reconstruction of the collateral ligament and
ther injured structures, 45% of the patients had good

ubjective results and functional stability, and 45%
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ad satisfactory subjective and functional stability
ithin 2 to 3 weeks after surgery. According to the

KDC scale, 45% of knees were nearly normal, 45%
ere abnormal, and 10% were severely abnormal. No
atient’s knee returned to normal.
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