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Abstract: Knee dislocation is a complex and rare injury often presenting in the context of high velocity trauma. The aim
of this study is to establish the subjective outcomes of surgically treated knee dislocations. A total of 20 knees dislocations
treated by open repair were reviewed. Their progress and outcomes were assessed by using a modified Lysholm score
questionnaire. Data was obtained on patient demographics, details of injury, investigation, treatment, rehabilitation, 24
months objective outcome and subjective outcomes. Six patients had a vascular deficit and six had neurological deficits.
The median range of motion was 0°-100°. Patients with an initially lower pre-injury level of function were able to return
an activity level comparable to their pre-injury status. 22% of competitive athletes retuned to competitive sports. 38% of
patients undertaking heavy activity returned to comparable pre-injury level of activity and 67% of patients undertaking
moderate level of activity before injury returned to a comparable level after repair. 68% regularly had problems running,
70% problem squatting, 40% swelling and 42% problem with stairs. Most patients however did not have locking of the
knee or problems with knees giving way. Patients pain scores decreased over time to an acceptable level. Despite the
severity of the injury, majority of patients achieved a satisfactory outcome, although none of the patients reached the same
level of function as before the injury. 80% of the patients were satisfied with their outcome. All dissatisfied patients
suffered postoperative complications.

Keywords: Knee dislocations, traumatic knee dislocations, surgical repair of knee dislocations, outcomes of knee dislocations,
knee instability and patient satisfaction post knee repair.
INTRODUCTION
Dislocation of the knee is due to damage to the soft tissue
structures around the knee that provide stability. It is a
relatively uncommon but potentially devastating injury. A
large proportion of knee dislocations reduce spontaneously
[1]. Immediate diagnosis is vital as knee dislocation is
associated with a relatively high incidence of neurovascular
compromise. Even in cases where the knee neurovasculature
is intact, misdiagnosis and incorrect treatment can result in
significant long-term loss of range of motion, chronic
instability and poor function which affect the patient’s
activities of daily living. Most knee dislocations occur in the
context of high-velocity trauma, when the patient often has
other injuries that may take precedence in treatment. In
addition, articular cartilage and meniscal injuries and
associated fractures can complicate the evaluation and
management of knee dislocations [2].
For the purpose of the study, knee dislocation was
defined as ‘instability of the knee due to complete loss of
tibio-femoral articulation, caused by damage to anterior
cruciate ligament (ACL) and/or posterior cruciate ligament
(PCL) and at least one of medial collateral ligament (MCL),
lateral collateral ligament (LCL) and posterolateral complex
(PLC).
Several studies so far have described the injury and
provided insight into prevalence, pattern of injuries,
management options, complications and objective outcomes.
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Objective assessment is consistent across most literature
using range of motion, level of pain, swelling, return to work
and sport to describe outcomes. An evidence gap exists on
the subjective outcome of operative repair of knee
dislocations. Some studies have presented the results of
Lysholm score and IKDC. These scoring systems give us a
quantitative measure of the patient’s assessment of their
knee. Good correlation was found between the scoring
systems and objective measures, however they cannot track
the patient’s pain level and activity through time or establish
their overall satisfaction with the outcome. This study
examines outcomes in existing literature and reviews
patients who underwent open repair for acute knee
dislocation at the Royal Adelaide Hospital over a 10-year
period (1995-2005). The subjective outcomes of these
patients were assessed using a modified Lysholm score
(Appendix 1). The aim of this study is to establish the
subjective outcomes of knee dislocations treated with open
repair.
Vascular compromise associated with knee dislocations
is a source of significant morbidity. The popliteal artery,
because of its attachments both proximal and distal to the
knee, is injured in approximately 20% to 40% of all knee
dislocations [3, 4]. The incidence can be as high as 50% [5]
in anterior and posterior dislocations [6] and higher with coexisting fractures [7]. Vascular status can be established
clinically or through an angiography. Duplex Doppler
Ultrasound has been found to be equally as accurate in the
elective setting. The accuracy however decreases with
skeletal deformity, swelling, haematoma, dressings, and the
lack of necessary skill and expertise [7]. Normal vascular
examination and observation has been found to be sensitive
enough to exclude vascular compromise [8]. Formal
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angiography usually results in a delay of one to two hours,
and should be reserved for patients with uncertain distal
perfusion. Recently published data reveals increasing
support for selective angiography [8, 9].
Neurological deficit was detected on secondary survey in
the emergency department. Peroneal nerve injury has been
shown to occur in up to 20-30% of knee dislocations [9-11]
and it is more common in ACL, MCL and PLC disruption
[11]. Spontaneous recovery in neurological symptoms can
occur in up to 20% of cases [12]. Nerve grafting or transfer
of tibialis posterior can be considered as a reconstructive
procedure. Transfer of the tibialis posterior tendon is
effective in restoring some dorsiflexion.
Treatment can be summarised into two broad categories
of operative and non-operative. Historically, non-operative
management was favoured [13] however recent literature has
advocated early surgical repair [14]. No set protocol exists
for the timing of repair and the pattern of ligament repair.
Most authors however advocate early repair of the
posterolateral complex usually within 10-14 days of injury
[9]. With cruciate repair, there is a debate as to which
cruciate ligament must be first reconstructed. Early isolated
repair of PCL has shown better results than isolated repair of
ACL [9, 14]. Reconstruction of both cruciates leads to a
higher incidence of fibrosis and poorer functional result but
improved stability [15].
MATERIALS AND METHODOLOGY
A hospital ICD-10 database search was performed using
the terms ‘dislocation’ or ‘subluxation’ of the ‘knee’,
‘proximal tibia’ or ‘joint of the lower leg’. This search
yielded 127 patients with 128 knee dislocations. Most of
these patients were excluded from the study. Exclusions
were based on misdiagnosis/unclear diagnosis, instability
caused by fracture without ligament disruption, ligamentus
injury not consistent with the study’s definition of knee
dislocation, cases treated non operatively, patients who did
not undergo open repair (as described in methodology) and
patients with incomplete information in case notes and failed
to complete or return questionnaires. This left 20 cases of
knee dislocations suitable for the study.
These case notes were reviewed to obtain information on
patient age at the time of injury, residence, other injuries,
treating consultant, date of injury, mechanism of injury,
ligaments damaged, diagnostic investigations performed,
treatment, and range of motion at 24 months. The method of
injury was classified as either high-velocity or low-velocity
injuries. High-velocity injury included motor vehicle
accidents and motor-cycle accidents. Low-velocity accidents
were due to falls and sporting accidents. Patients who
partake in competitive sports were categorised as
competitive athletes. Patients who partake in recreational
sports at least 5 times per week and/or heavy labor were
categorised into heavy activity. Patients who work in
moderately heavy labor, light labor and walk on uneven
ground at least twice a week were categorised into moderate
activity and patients who lead a sedentary lifestyle were
categorised into minimal activity.
At the Royal Adelaide Hospital, the timing of the surgery
was based on the type of trauma. Patients with vascular
compromise were operated on with urgency to reduce
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morbidity. In vascularly intact patients, operative repairs of
knees were done within 14 days of injury since longer wait
could result in scarring and contractures, which can cause
increased stiffness and decreased range of motion. A lateral
or a medial incision was used to maximise access to
damaged structures. Tourniquet was used unless
contraindicated. Avulsions were re-attached using sutures
through trans-osseous tunnels or using staples. Cruciate
reconstructions were done using a bone-tendon-bone
autograft. The autografts were usually harvested from the
patella or hamstring. Collateral ligamentus ruptures were
repaired using non soluble sutures. Posterolateral capsule
ruptures were repaired by first exposing the capsule. The
repair focused on anatomic restoration of the disrupted
structures using sutures. All patients underwent
rehabilitation post operatively.
Post operatively, all patients were immobilised in a cast
brace with a hinge for 6 weeks and underwent rehabilitation.
The first month of rehabilitation consisted of achieving the
maximum possible range of motion; this was followed by
strengthening exercises. After three months, the patients’
commenced light activity while avoiding sudden change of
direction. Normal levels of activity could be undertaken after
12 months. During this time, the patients were regularly
followed through the outpatient clinics. At the 24 months
OPD, ROM was assessed along with complications. Range
of motion was examined using a manual goniometer.
‘Satisfactory’ functional outcome is defined as range of
motion between 10° fixed flexion deformity and 90°, ‘good’
outcome is defined as range of motion between 0° and 130°
and ‘normal’ ROM is flexion between 130° and 150° (Table
1).
Table 1.

Outcomes Based on Range of Motion

Outcome

Range of Motion

% of Patients

Satisfactory

Fixed flexion deformity >10°
Flexion < 90°

23%

Good

0° and 130°

54%

Normal

No Fixed flexion deformity
Flexion> 130°

15%

Patients satisfying the inclusion criteria for the study
were contacted by phone and/or mail and asked to complete
a modified Lysholm rating system questionnaire [16].
Questions were on knees giving way, problems with stairs,
running, locking, swelling, problems squatting and support
when walking, limp, satisfaction with the procedure, pain,
complications and further medical management after
discharge (Appendix 1).
RESULTS
The study included 20 knee dislocations. Their ages
ranged from 17 to 79 with the mean age 34, median 33 and
standard deviation of 17. Left to right was 13:7. More males
had knee dislocations than females (14:6). Fifteen knees
(75%) were dislocated following a high-velocity injury and
five following a low-velocity injury. All 20 patients were
treated operatively and followed up in the Royal Adelaide

24 The Open Orthopaedics Journal, 2010, Volume 4

Hospital Outpatients. They were later approached with a
modified Lysholm questionnaire for subjective evaluation.
All patients had a vascular examination by a member of
the vascular team. All cases of popliteal artery damage were
diagnosed clinically and confirmed by angiogram. Eleven
patients had an angiogram because of suspicious or
inconclusive findings on vascular examination, nine had a
magnetic resonance imaging (MRI) scan and five had both
an MRI and an angiogram. Six patients were found to have a
vascular deficit. 75% of the vascular injuries occurred in
patients with associated lower limb fractures. Sixteen of the
20 patients had co-existing injuries; eight of these had
fractures.
Neurological assessment of the lower limb was carried
out on patients in the emergency department once the
primary survey was complete. This secondary survey
detected six patients with a neurological deficit. The most
frequently damaged nerve was the common peroneal nerve.
83 % of the patients with neurological deficit had disruption
of the posterolateral complex.
ACL/PCL/MCL was the most common injury. This was
followed by injury to PCL/LCL/PLC and then to all five
ligaments. There were many unique combinations of
ligament damage totalling 8. There were 12 anterior
dislocations (disrupted ACL) and 17 posterior dislocations
(disrupted PCL); often anterior and posterior compromise
co-existed.
Immediately after surgery, all patients complained of
pain and stiffness. Other complications included superficial
wound infection (3 patients), pulmonary embolism (1
patient) and compartment syndrome (1 patient).
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Objective assessment was carried out in the clinics. At
the 12 month outpatient department visit, the median
extension was 0° with a range of -10° to 15°, and the median
flexion was 100° with a range of 70° to 140°. Fixed flexion
deformity was noted in 2 patients. Outcomes based on ranges
of motion is summarised in Table 1.
Activity was defined as competitive, heavy, moderate
and minimal. Patient activity was graphed in Figs. (1-3) for
competitive athletes, heavy activity and moderate activity
respectively. None of the patients achieved a higher level of
activity than pre-injury; 7 patients achieved the same level of
activity; 10 were worse by one category, and 3 were worse
by more than one category. Greater proportion of patients
with a low pre-injury level of activity returned to a level
comparable to their pre-injury level compared to patients
with a higher pre injury level of activity. All patients with a
moderate level of pre-injury activity had either returned to
their original level or worsened by only one category.
However, of the 9 competitive athletes, only 2 achieved the
same level of activity after recovery from the injury; 4 were
worse by one category, and 3 had significant loss in their
post-injury activity (i.e. worse by more than one category).
Nevertheless, most patients, regardless of their pre-injury
level of activity, finished with a moderate level of activity in
that they were able to comfortably walk on uneven surfaces,
and undertake light and moderately heavy labour.
Fig. (4) demonstrates the median level of pain in patients
immediately after injury, 3 months after the injury and at the
time of the questionnaire. Severe pain is defined as greater
than 7 and low/acceptable pain level lower than 3.
Immediate after surgery, all patients reported pain in the
knee. The mean pain score was 6 with a median of 7. The

Fig. (1). Level of activity following treatment of knee dislocation in competitive athletes immediately after treatment, 3 months after
treatment and currently.
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Fig. (2). Level of activity following treatment of knee dislocation in patients undertaking heavy activity, immediately after treatment,
3 months after treatment and currently.

Fig. (3). Level of activity following treatment of knee dislocation in patients undertaking moderate activity, immediately after treatment,
3 months after treatment and currently.

pain ranged from 2 to 10 with a standard deviation of 2.5.
Three months after surgery, the mean and median pain
scores were 4. The pain ranged from 1 to 7 with a standard
deviation of 2. At the time of the questionnaire, mean pain
score was 2 with a median of 1.5. The pain ranged from 0
(nil) to 7 with a standard deviation of 2. As expected, all
patients had a high level of pain immediately after the injury.
The levels declined with time following treatment.
Fig. (5) demonstrates the responses to these questions.
Even after treatment and rehabilitation, many patients had
difficulty undertaking activities that strained the knee; 68%

regularly had problems running, and 70% had problem
squatting. High numbers of surgically treated patients have
regular problems with swelling (40%) and stairs (42%).
Most patients however did not have locking of the knee or
problems with knees giving way. In the patients who are
suffering from their knee giving way, most had problems
with going down rather than up stairs, did not have locking
of the knee, and were able to walk without an aid. Post
rehabilitation, twenty-five percent of patients complained of
a moderate to severe limp. Thirty percent of patients did not
have any limp. Sixty eight percent of patients could perform
most activities of daily living. Of those who had been
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Fig. (4). Patient’s level of pain following knee dislocation.

employed, Sixty three percent were able to return to normal
work. Most patients, however, found it difficult to return to
sport. Only two of the competitive athletes returned to
competitive sports.
The patients’ levels of satisfaction were also measured in
the questionnaire. The level of patient satisfaction is shown
in Fig. (6). 80% of the patients were satisfied with their
outcome. The dissatisfied patients suffered postoperative
complications, most commonly wound infections.
DISCUSSION
Knee dislocations are serious in nature and must be dealt
with as high priority. It is also an injury with a young median
population. All patients underwent open repair and were
rehabilitated in an inpatient and outpatient basis. Progress

was followed up in clinic and subjective assessment was
conducted through a mail out questionnaire/over the phone.
There are several undesirable complications of knee
dislocations with joint stiffness and decrease in range of
motion being very common. These are caused by
haemarthrosis with secondary fibrotic adhesions, scar
formation involving normally gliding capsular or
ligamentous tissue, muscle contractures, joint contractures,
non-isometric reconstruction, arthrofibrosis, infrapatellar
contracture syndrome, complex regional pain syndrome,
infection, notch scarring, prolonged immobilisation, and
scarring of the extensor mechanism [17]. Loss of range of
motion has significant impact on patient’s activity of daily
living. Loss of extension (fixed flexion deformity) has been
shown to have a greater affect on the knee’s function than

Fig. (5). Patient’s level of function following treatment of knee dislocation.
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Fig. (6). Patient level of satisfaction.

loss of flexion [18]. To minimise this, patients are
encouraged to undertake regular rehabilitation through a
physiotherapist. After repair, all patients are referred to a
physiotherapist for rehabilitation. Physiotherapy and
rehabilitation equips the patients with stretching and weight
bearing exercise to prevent de-conditioning and aid return of
function. Several studies have reported the ranges of motions
of patients treated operatively. These results are summarised
in Table 2. The average flexion post operatively of the
literature reviewed is 124°.
Rehabilitation has a well documented positive effect on
the range of motion. Shapiro et al. found the average range
of motion gained through rehabilitation was 60° [19]. Nine
months of rehabilitation has been found to be necessary to
gain the maximum range of motion and strength post
operatively [20]. The median range of motion in this study
was 100°. 10% (2/20) patients were found to have a fixed
flexion deformity. In this study, objectively, only a few
patients regained satisfactory range of motion in their knee;
however, subjectively most were happy with the result.
Table 2.

Range of Motion

Author

Mean
Flexion

Fixed Flexion
Deformity
(% of Patients)

Lysis of
Adhesions

Wong et al. [24]

128°

-

-

Shapiro et al. [19]

115°

43%

14%

Klimkiewicz et al. [21]

128°

-

-

Tzurbakis et al. [22]

129°

-

-

Yeh et al. [29]

130°

24%

12%

Harner et al. [17]

129°

4%

-

Montgomery et al. [34]

106°

15%

-

Knee stability was assessed by problems squatting and
the knees giving way. Instability of the knee is caused by an
imbalance due to tear/rupture of the stabilising structures

[23]. Consistent with existing literature, large number (70%)
of patients noted problems squatting [24]. More than half the
patients found no change to their daily activity. In this study,
16% of knees never gave way, 63% sometimes gave way,
and 21% regularly gave way. Similar results were reported
by Shapiro et al. who reported that 43% of their patients had
knees giving way occasionally [19]. Patients often
complained of knees giving way during inclined exertion
such as going up and down stairs and ramps. This is
consistent with the findings of Harner et al. who used the
Lyshlom score [17]. The majority of the patients in this
study did not report instability unless attempting strenuous
activities requiring aggressive changes in direction pivoting
[17]. The incidence of instability is higher in patients with
uni-cruciate repair. Uni-curciate repair however, has lower
incidence of stiffness [18]. Studies that trialed repair of both
circulate ligaments noted that none of the patients suffered
from instability [25, 26]. Consistent with recent literature, all
patients in this study underwent repair of one of the
ligamentus stabalising structures [15]. Overall, most patients
had negligible or minimal limitation to their activities of
daily living, with instability not being a great concern.
Pain and swelling was noted immediately post
operatively in all patients who underwent surgical repair.
These are the most common side effect of all surgeries. The
most important factors contributing to pain are instability,
condral injury and posttraumatic arthritis [18]. Uni-cruciate
repairs have been found to have higher instability, pain and
subsequently arthritis compared to bi-cruciate repairs [19].
Patients who underwent late treatment were found more
likely to have pain compared to patients who underwent
early treatment [27]. Late treatment is defined as greater than
two week after injury. The pattern of injury also determines
the level of pain. Patients with associated fractures and
meniscus injury suffered more pain in the short and long
term [28]. The level of pain varied significantly between
studies. After rehabilitation, Montgomery et al. reported pain
in 8% of his patients [34] whereas Noyes and Barber-Westin
reported that pain was present in all his patients [27]. In most
cases, pain is controlled effectively with analgesia but poorly
controlled pain can be disabling and affect the patient’s
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rehabilitation and ultimately quality of life. After surgery, all
patients in this series complained of pain. The average pain
score was 7. After repair, patient’s level of pain was severe
enough to limit their return to activities of daily living. 3
months after surgery, the average level of pain was 4.
Patients tolerated slight pain and instability and it did not
seem to preclude their return to work or sport [2]. At the
time of the questionnaire, average pain score was 2. Long
term pain after knee surgery is attributed to post traumatic
arthritis and psychological factors. After treatment and
rehabilitation, 4 patients were completely pain free. 16
(80%) of patients had an acceptable level of pain. One
patient had recurrently high pain that was treated with
arthrodesis after which his pain score was ‘acceptable’.
Lower pain rates can be achieved by counselling patients
regarding realistic expectations of their recovered knee and
post operative pain [18].
Return to work post surgical repair is dependent on the
type of employment. Physical disability has great impact on
patients who work as labourers. Return to work was assessed
in outpatient clinic and again using the questionnaire. Given
that a functional deficit exists in all repaired knees, it can be
assumed that patients cannot return to work and sport in the
same capacity as prior to the injury. Minimal literature exists
regarding post surgical level of work. The number of patients
returning to work varied greatly depending on the study. On
the higher end, Yeh et al. reported 91% patients returning to
work [29]. On the lower end, Walker et al. reported only
11% of patients returning to work [30]. The data from the
questionnaire revealed that most patients were able to return
to unmodified work. Some patients had severe limitation in
their ability to work. Return to work is affected by the level
of activity the job entails. As expected, patients undertaking
heavy activity (manual labor) were able to return to 71% of
their pre injury work capacity while patients with more
sedentary jobs were able to return to 86% of their pre injury
work capacity. Patients who performed sedentary/desk work
usually returned to work within two weeks, but those who
performed strenuous manual work did not return to work
until six to nine months [2].
Return to sport after surgical repair is assessed in OPD
and the questionnaire. Patients were discouraged to return to
sport for at least 12 months since knee repair. Surgical repair
however leaves the knee with a residual disability and this
would have a detrimental effect on level of activity. This
effect differs based on the level of activity. Due to the loss of
the functional reserve, loss of sporting ability would vary
based on the pre-injury level of activity. The rate of return to
unrestricted sports varied significantly between 8% [25] 1% [26]. Limited data exists on return to sporting activity
relative to pre-injury status. Wong et al. found that none of
his patients were able to return to their level of sporting
activities prior to their injuries [24]. All patients were studied
together and no comment was made regarding the status of
their athletic ability prior to injury (eg heavy/competitive
athletes). Patients who were mostly sedentary, engaging in
recreational sport prior to injury would find it easier to return
to their previous level compared to patients who are in
competitive level sports. It is possible for patients can return
to their previous sporting class but not in the same capacity.
An evidence gap exists regarding the capacity of patients to
return to sports and activity. In the questionnaire, patient’s
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pre-injury, immediately post-treatment, 3 months post-injury
and current level of activity were assessed. Activity is
divided into competitive, heavy, moderate and low.
Questions also assessed their percentage return to sport and
athletic activity. None of the patients achieved a higher level
of activity than before the injury. Seven (35%) of patients
achieved the same level of activity as before injury. Out of
the patients who had a competitive and high level of preinjury activity, only 5 of the 17 patients returned to their
previous level of activity. Competitive athletes who returned
to the same level of activity as before the injury felt they
returned to 80% of their sporting level prior to their injury.
Even though several patients returned to the same category
of sporting activity, none of them were able to perform at the
same level as prior to injury. Five patients were unable to
return to any level of sport. This loss in function preventing
patients from returning to their previous level of sports and
activity was attributed to residual scarring from the injury
[18, 24].
Patient satisfaction is a commonly used concept that cannot
be measured or validated against specific criteria. Satisfaction is
affected by many factors unrelated to the surgical intervention.
Regardless of this, satisfaction of treatment is of general interest
to the surgeons and the hospital [31]. Several studies have
attempted to identify factors contributing to patient satisfaction.
These studies were limited to patients treated with arthoplasty
secondary to arthritis or uni-cruciate reconstruction secondary to
sports injuries. Demographics such as age, gender and
chronicity of injury did not have any significant relationship to
patient satisfaction. In this study, most patients were satisfied
with their outcome. All dissatisfied patients suffered
postoperative complications. The four dissatisfied patients
suffered from wound infections, compartment syndrome and
pulmonary embolism. This was consistent with literature that
found that the presence of pain, instability, effusion, tenderness
of the joint line, loss of extension and post operative
complications were significantly associated with patient
satisfaction [32]. Sernert also found patient expectations to
correlate strongest with satisfaction [33]. Given the traumatic
nature of knee dislocations, it is important to define reasonable
patient expectations that can be attained through treatment and
rehabilitation. Patients treated at the RAH were counselled on
the seriousness of their injury and the likely outcomes. All
patients felt that their lifestyle had been adversely affected
compared with their pre-injury state. Despite this, 80% of the
patients were satisfied out of whom half were very satisfied
with their outcome.
CONCLUSION
Knee dislocation is a serious injury with significant
morbidity despite marked improvements in treatment. Most
patients were able to achieve a ‘satisfactory’ range of motion
at their knee joint for activities of daily living. Patients were
able to return to work and engage in sporting activities but
many experienced problems returning to pre-injury level of
activity, stability, squatting and running. Despite the high
morbidity of the injury, patients were often aware of the
seriousness of their injury and were satisfied with the endresult. Post operatively complications had a greater impact
on satisfaction than the functional outcome of the repair.
Proper counselling and establishing expectation are
important in maximising the level of satisfaction.
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