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1. Abstract Cruciate Ligament (PCL) injuries are uncommon in clinical prac-

1.1. Objectives: The aim of this study is to evaluate the results of
non-operative treatment of acute, isolated PCL injury.

1.2. Study Design: Prospective Observational Study.

1.3. Setting: Orthopedics and spine unit, Hayatabad Medical
Complex, Peshawar.

1.4. Method: 63 patients who had post traumatic PCL injury were
recruited for our study). There were 23 partial PCL injuries and
40 total PCL injuries among the 63 knees. These 63 knees were
subjected to a thorough subjective, objective, functional, and ra-
diological examination.

1.5. Results: There was no discomfort in 38 knees (60%), mild
pain in 14 knees (22%), and significant pain on exercise in 6 (9.5%)
knees at the most recent follow-up examination (10 percent). In 54
knees (93%), there was no swelling, mild, intermittent swelling in
three knees (5%), and moderate swelling on exertion in one knee
(2 percent). Fifty-two patients (91%) experienced no giving way,
whereas five patients (9%) complained of giving way on occasion,
especially while walking downstairs.

1.6. Conclusion: We currently believe that patients with acute,
isolated, complete PCL tears and up to 10 mm of posterior tibi-
al translation (anterior border of tibial plateau flush with anterior
surface of femoral condyles with knee in 90-degree flexion) can
be treated non operatively and that the majority of patients can
achieve a satisfactory functional result.

2. Introduction

In comparison to anterior cruciate ligament injuries, Posterior

tice. According to reports, PCL injuries account for 1 to 50 % of
all acute knee ligament injuries [1-9]. According to Clancy and
Sutherland, up to 40% of PCL injuries are isolated injuries. PCL
injuries have been more common in recent years, presumably as a
result of a rise in the frequency of traffic accidents, increasing en-
gagement in leisure and competitive sports, and enhanced aware-
ness and clinical diagnostic abilities [10]. Isolated PCL injuries
are routinely overlooked during physical examinations of the knee,
according to some doctors [11-13]. The majority of PCL injury
reports are retrospective investigations of acute and chronic PCL
injuries with a mixed population of solitary and combined liga-
mentous injuries of the knee [5, 11, 12, 14-28].

It's impossible to draw any conclusions about the best way to treat
individuals with acute, isolated PCL injuries based on these data.
The results of non-operative therapy of isolated PCL rips have
been documented by a number of writers [6, 13, 20, 23, 25, 28-37].

The goal of this retrospective study is to describe the clinical, ra-
diological, and functional outcomes of non-operative treatment of
individuals with acute, isolated PCL injuries.

The non-operative management of individuals with acute, isolated
PCL damage of the knee is the focus of our research.

3. Methodology

The senior expert treated a total of 75 patients with acute, isolat-
ed PCL injuries between January 2010 and December 2020. This
study excluded patients with knee dislocations, chronic PCL inju-
ries, and concomitant injuries (to the posterolateral corner or the
medial part of the knee). Patients who had a bony avulsion of the
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PCL's tibial or femoral attachment were also excluded from the re-
search. Non-operative treatment included quadriceps muscle ther-
apy with or without bracing for all patients. All patients were giv-
en a home-based rehabilitation programmer with an emphasis on
increasing knee Range of Motion (ROM) and lower limb strength.

Twelve of the 75 patients were unable to be tracked down for
follow-up. In the year 2020, one author analyzed 63 patients (63
knees) (DVP). There were 23 partial PCL injuries and 40 total PCL
injuries among the 63 knees. These 63 knees were subjected to
a thorough subjective, objective, functional, and radiological ex-
amination. At the time of follow-up, these individuals were not
seeking therapy for their knee complaints, reducing selection bias.

The patients were on average 31.5 years old when they were di-
agnosed with PCL damage (range 13 to 49 years). There were 49
males and 14 women in attendance. In 42 instances, the right knee
was affected, whereas the left knee was involved in 21. (Table 1)
shows the specifics of the injury's a etiology. Prior to the accident,
the majority of the patients were active in leisure and competitive
athletic activities

Table 1: The specifics of the injury's a etiology.

No Pain
38 knees

Mild Pain
14 Knees

Sever Pain

6 Knees

All of the patients were examined between two to forty days of
the initial injury, and they all felt discomfort with or without knee
swelling, as well as problems with everyday activities or sports. At
the time of initial examination, the average knee flexion was 125
degrees (range 95 to 140 degrees) and the average extension loss
was 2-degrees (range 0 to 10-).

The subjective evaluation comprised the Lysholm-II knee score as
reported by Tegner and Lysholm [38], the Tegner activity level, and
the Lysholm-II knee score as reported by Tegner and Lysholm [38].
and the International Knee Documentation Committee (IKDC) as-
sessment [39] Lysholm and Gillquist [40] published the original
Lysholm score in 1982. The Lysholm-II knee score is a variant of
the Lysholm knee score. As indicated by Odensten et al. [41], the
Lysholm-II knee score was classified as excellent, good, fair, or
bad. Patients with a score of 91-100 were considered exceptional,
77-90 were considered acceptable, 68—76 were considered fair,
and 68 were considered bad. The IKDC form [39] is divided into
four sections (subjective assessment, symptoms, ROM, and liga-
ment examination). Each variable is categorized as normal, almost
normal, abnormal, or extremely abnormal. For grading purposes,
the findings of the four areas are considered. The group qualifica-
tion is determined by the parameter's worst qualification. The final
rating is based on the group with the weakest performance.

In addition to the grading methods indicated above, patients were
asked to subjectively score their knees' performance in activities
of daily living and sports on a scale of 0 (poor) to 100 (excellent)

(normal). Physical examination and evaluation with the KT-1000
arthrometer (Med Metric, Inc., San Diego, CA, USA) were used
for the objective assessment [42]. The ROM, effusion, joint-line
pain, crepitus, concomitant laxity of other ligaments (if any), pos-
terior sag of the tibia, posterior drawer test, pivot shift test, and
reverse pivot shift test [43] were all noted during a thorough physi-
cal examination of both knees. The thigh atrophy was compared to
that of the contralateral normal knee at a position 10 cm proximal
to the superior pole of the patella. We feel that the usual grading
method of 1+, 2+, and 3+ for the posterior drawer is fundamentally
confusing since it relies on the examiner's subjective judgement
of the amount of millimeters of tibia posterior translation on the
femur. Noyes et al. [44] have completely abandoned this grading
scheme. Based on the evaluation of the posterior drawer test done
with the knee in 90-degree flexion, we developed a more stream-
lined clinical grading system.

The grading system is:
4. Normal
No loss of tibial offset.

4.1. Grade A: Slight loss of tibial offset when applying a posterior
force to the tibia with the knee at 90- of flexion

4.2. Grade B: The tibia is flush with the femur.
4.3. Grade C: The tibia is able to be displaced behind the femur

This grading method, in our opinion, has proven more repeatable
in our clinic since it depends on tibia displacement relative to fun-
damental landmarks rather than displacement based on millime-
ters. MacGillivray et al. [45] reported on the usage of this simple
and effective grading method. We looked at individuals with grade
A (partial) and grade B (full) PCL injuries in this research. Addi-
tional damage to the posterolateral corner or the medial portion of
the knee is common with Grade C PCL injuries. Patients having
an accompanying injury to the posterolateral corner or medial as-
pect of the knee were omitted from our analysis since the focus of
our work is on nonoperative management of patients with acute,
isolated PCL injuries. Because the instrumented device was not
accessible for patients evaluated between 1977 and 1988, preop-
erative KT-1000 readings were not achievable for all of them. The
KT-1000 measurements were done following the approach de-
scribed by Daniel et al. [42] during the most recent follow-up. On
the non-injured side, the quadriceps neutral angle was first estab-
lished. Then, with both knees flexed to the quadriceps at a neutral
angle, the following measures were taken: posterior laxity from
the resting position using 89 N posterior force, and active anterior
translation (with quadriceps contraction) from the resting position.
The adjusted posterior drawer laxity was calculated by combining
the findings of both of these measures. For both patellae, antero-
posterior weight bearing view, 45- posteroanterior flexion weight
bearing view [46], lateral view, and Merchant s view [47] were
used in the radiography examination. The radiographs were graded
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as follows: grade 0, normal; grade I, mild degenerative changes
(less than 2 mm of apparent joint space narrowing and the pres-
ence of small intercondylar or pericondylar osteophytes); grade II,
moderate degenerative changes (2 to 3 mm of apparent joint space
narrowing, per articular sclerosis, and the presence of intercon-
dylar or pericondylar osteophytes); grade I1I, severe degenerative
changes (2 (more than 3 mm of narrowing of the apparent joint
space, and the presence of extensive osteophytes). At the time of
the initial outpatient appointment, none of the patients exhibited
favorable radiographic changes in their knees.

A radioisotope (Technetium 99m methylene diphosphonate) bone
scan was ordered for each of the 57 individuals. Twenty patients
agreed to have their bones scanned. The goal of the bone scan
was to see if there were any early signs of degenerative changes
in the knee. We asked the patients whether they wanted a bone
scan regardless of whether or not they had any clinical symptoms.
Seventeen of the twenty patients were chosen at random from the
database for a bone scan, while the remaining three had a bone
scan due to persistent knee symptoms. These three individuals
were asymptomatic at first, but developed clinical symptoms 28
months (range 22 to 32 months) after the original damage. A com-
plete history and physical examination were used to diagnose PCL
tear in 10 knees, with the inclusion of Magnetic Resonance Imag-
ing (MRI) in 42 knees and arthroscopic assessment in 21 of the
58 knees. Overall, 15 of the 58 knees had both an MRI and an
arthroscopic examination, whereas 10 of the 58 knees had neither
an MRI nor an arthroscopic examination; the diagnosis was deter-
mined by physical examination in the latter group. On the basis of
arthroscopic results and MRI investigations, a differentiation be-
tween partial and total PCL injuries was determined. Eight knees
had a partial PCL tear and 40 knees had a total PCL tear out of the
48 who received an MRI and/or arthroscopic examination. Nine
of the ten knees examined simply by physical examination had a
grade A (partial) PCL damage, whereas one had a grade B (full)
PCL injury. Overall, 17 knees had a grade A (partial) PCL tear
and 41 knees had a grade B (full) PCL rupture based on physical
examination, MRI, and arthroscopic assessment.

An MRI was available for 42 of the 58 knees at the time of the first
injury. MRI was used in the early stages of our research to identify
concomitant meniscal and/or chondral injury, as well as to validate
the clinical diagnosis of PCL rupture. According to MRI findings,
six knees had a partial PCL tear and 36 knees had a total PCL tear.
An arthroscopic examination was performed on 21 of the 58 knees
for suspected meniscal and/or chondral damage. Two knees had a
partial PCL tear and 19 knees had a total PCL tear, according to
arthroscopic examination. At the time of the original PCL injury,
six of the twenty-one knees undergoing arthroscopic assessment
had concomitant meniscal tears (4 medial and two lateral). The ar-
throscopic partial meniscectomy was used to repair all six menis-
cal injuries while maintaining a stable rim. While playing football,

one patient had a bilateral PCL injury on two different occasions.
In both knees, an arthroscopy revealed a grade IV chondral le-
sion (exposed subchondral bone). Arthroscopic debridement and
curettage at the crater's base were used to treat these lesions. Two
other patients experienced a grade II chondral injury to the medial
femoral condyle and retro patellar surface (as seen during arthros-
copy) at the time of the first injury (a partial thickness defect with
cracks on the surface that do not penetrate subchondral bone or
surpass 1.5 cm in diameter). There were no meniscal lesions in any
of these three individuals with chondral lesions.

5. Analysis

The data were statistically analyzed using Chi-square analysis,
Student's t test, Pearson's correlation coefficient, and Spearman's
rank correlation coefficient. For unpaired data, the Mann—Whitney
U test (two groups) was utilized. A p value of less than 0.05 was
considered significant.

6. Results

There was no discomfort in 38 knees (66%), mild pain in 14 knees
(24%), and significant pain on exercise in 6 knees at the most re-
cent follow-up examination (10%). In 54 knees (93%), there was
no swelling, mild, intermittent swelling in three knees (5%), and
moderate swelling on exertion in one knee (2 percent). Fifty-two
patients (91%) experienced no giving way, whereas five patients
(9%) complained of giving way on occasion, especially while
walking downstairs. We discovered that these patients mostly
complained of Buckling of the knee when moving downhill, rather
than real rotatory giving way as observed with twisting, cutting, or
pivoting tasks, after further inquiry.

Sixteen patients (28%), on average, complained of knee stiffness
on occasion. Five patients (9%) showed minor issues with stop/
start activities, while 13 (23%) had minor issues with jump/land
activities.

6.1. Post Treatment Results

Eleven patients (19%) had little difficulties walking, particularly
on uneven ground. None of the patients experienced significant
walking difficulties and none required the use of a cane. While
running, 12 patients (21%) experienced minor issues. Eight indi-
viduals (14%), on average, complained of minor stair discomfort.
There was no need for a bannister for any of the patients.

6.2. Subjective Assessment

At the time of the original PCL injury, the Lysholm-II knee score
was unavailable. The average Lysholm-II knee score was 85.2T10
at the most recent follow-up (range 51 to 100). The findings were
outstanding in 23 knees (40 percent), good in 30 knees (52 per-
cent), fair in 2 knees (3 percent), and bad in 3 knees, according to
the LysholmlI knee score grading method described by Odensten
et al. [41]. (5 percent). Tegner activity levels were 7 on average
before the injury (range 4 to 10). The mean Tegner activity lev-
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el was 6.6T1.8 at the most recent follow-up (range 3 to 10). The
single-legged hop test was used to assess functional ability. The
PCL-deficient knee's average hop distance was 132T27 cm (range
37 to 196 cm). The hop distance ratio for the affected and nonin-
volved extremities was 0.95.

7. Objective Findings
7.1. Physical Examination

Despite the fact that four patients reported subjective knee swell-
ing, only one patient had a palpable, modest effusion in the knee
at the time of the most recent evaluation. There was no discomfort
along the medial or lateral joint lines in any of the individuals. In
19 knees, there was no thigh atrophy. When compared to the op-
posite extremity, thirty knees had between 0.5 and 1 cm of thigh
atrophy, eight had between 1.5 and 2 cm of thigh atrophy, and
one had >2 cm of thigh atrophy. In the PCL-deficient knee, the
average flexion was 138 degrees (range 130 to 150 degrees) and
the average extension loss was 1-degree (range 0 to 4-). The pos-
terior drawer test revealed grade A (partial PCL tear) in 14 knees
and grade B (full PCL rupture) in 44 knees (with the knee flexed
at 90 degrees and the tibia in neutral rotation). At the most recent
follow-up, none of the knees had a clinically determined grade C
PCL laxity. One notable clinical result in this investigation was
that when the posterior drawer test was conducted at 90 degrees of
knee flexion with the tibia in internal rotation, the posterior trans-
lation of the tibia reduced in all 58 knees. During a physical exam-
ination, the tibiofemoral step-off was clinically graded using our
grading system for PCL injuries. At the follow-up, none of the pa-
tients demonstrated abnormal medial or lateral collateral ligament
laxity. When compared to the opposite normal extremity, none of
the patients exhibited a positive external rotation recurvatum test
[48] or a positive reverse pivot shift test [43].

(Table 2) shows the details of the KT-1000 evaluation findings at
the most recent follow-up. The tibia's mean corrected posterior
translation was 7.9T1.6 mm (range 5 to 11 mm). The average side-
to-side discrepancy between the damaged knee and the non-in-
jured knee was 5.6T1.4 mm (range 3 to 9 mm). (Table 3)

Table 2: The details of the KT-1000 evaluation findings at the most recent
follow-up

No Swelling Mild Swelling Severe Swelling
54 knees 3 knees 1 knee
Table 3:

No Feeling of knee Giving way
52 knees

Feeling of knee Giving Way

5 knees

8. Radiographic Findings
8.1. Plain Radiographs

Degenerative alterations in the medial compartment were found
in ten (17%) of the 58 knees at the most recent follow-up. Mild
(grade I) degenerative alterations were observed in seven of the
ten knees, whereas significant (grade II) degenerative changes
were observed in three of the ten knees. There were no degenera-
tive changes in any of the knees that were grade III (severe). Four
knees had mild patellofemoral Osteo Arthritis (OA) (7 percent). In
five cases, the opposing knee exhibited minor (grade I) degener-
ative abnormalities (three involving the medial compartment and
two involving the lateral compartment). Three individuals exhib-
ited minor (grade I) degenerative alterations in the contralateral
knee's patellofemoral joint. The duration of follow-up was linked
to the degree of degenerative alterations in specific compartments
of the knee.

8.2. Return to Sports

Six of the patients have played professional football in the NFL.
These six players are no longer active. Before retiring, all six play-
ers were active in the NFL for a total of 121.6 months (range 86
to 160 months). One of the patients completed two Ironman Tri-
athlons. Thirty-seven patients (or 65 percent) were able to resume
leisure activities. Twenty-four of the 37 patients were able to play
at their pre-injury level, while 13 were able to play at a lower level.
Five patients participated in other sports than before the injury,
and eight had reduced or discontinued participating in sports for
reasons unrelated to the PCL injury, such as a change in lifestyle
and interests with age or a hectic job schedule.

While playing football, one patient (a professional NFL player)
had bilateral PCL injuries (on different occasions). In both knees,
an arthroscopic examination revealed a grade IV chondral lesion
(exposed subchondral bone) in the medial femoral condyle. To
improve vascularity and encourage healing, the chondral lesions
in both knees were treated with debridement and drilling of the
subchondral bone. There has been no PCL repair for this patient to
far. He is currently retired from professional football and lowered
his level of engagement. When he exerts himself, he experiences
slight discomfort and swelling in both knees. He enjoys playing
basketball and running in his spare time.

8.3. Non-operative Treatment Failures

Because of clinical progression of symptoms in two patients, con-
servative therapy was abandoned, and PCL reconstruction was
performed on both of these athletically active patients who had
grade B initial PCL laxity. These two patients had PCL reconstruc-
tions 26 and 34 months after their initial injury, respectively. At
102 months following the PCL repair, one patient was evaluated
and found to have a great functional outcome (Lysholm-II knee
score 94). In his spare time, he enjoys playing softball and tennis.
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At 38 months following PCL surgery, the other patient was seen.
He has an excellent functional result (Lysholm-II knee score of 86)
and enjoys recreational running, cycling, tennis, and football. At
the most recent evaluation, the degree of degenerative alterations
on plain radiographs had not worsened.

At 71 months following the first PCL damage, one patient re-in-
jured his knee as a consequence of a fall. A progressive tear in the
posterior section of the medial meniscus was discovered during
arthroscopy and was treated with partial meniscectomy. A periph-
eral rupture of the posterior third of the lateral meniscus was also
discovered, necessitating arthroscopic lateral meniscal repair. The
medial femoral condyle showed grade II chondral alterations. At
114 months after the initial PCL damage, the patient had no menis-
cal problems and adequate knee function.

9. Correlation with Findings

There was no statistically significant relationship between the
prevalence of pain and the length of follow-up (p>0.05). The Ly-
sholm-II knee score and objective PCL laxity had no statistically
significant connection (p=0.097). The average Lysholm-II knee
score for patients with grade A PCL laxity was 84.2T12.3, whereas
the average Lysholm-II knee score for patients with grade B PCL
laxity was 85.6T9.2. The KT-1000 findings had no significant link
with the Lysholm-II knee score (p>0.05).

The period of follow-up had no significant relationship with Ly-
sholm-II knee scores (Pearson s correlation r=j0.14, p=0.3; Spear-
man rank correlation=j0.1, p=0.5;). We linked the age of the pa-
tients at follow-up versus Lysholm-II knee score to rule out the
influence of advancing age on knee function. There was no link
between patients' age and the Lysholm-II knee score (Pearson's
correlation r=j0.14, p=0.5).

There was no significant link between Lysholm-II knee score and
radiographic degenerative changes (Student s t test=j0.5, p=0.6;
Mann—Whitney U test, p=0.13). Similarly, there was no link be-
tween the degree of PCL laxity and radiographic degenerative al-
terations (chi-square=2.2, p=0.1). There was no link between the
length of follow-up and the severity of radiological degenerative
alterations (p=0.5).

The objective PCL laxity (as determined by physical examination)
and the KT-1000 arthrometer results of PCL laxity were statistical-
ly significant (p0.05). On radiographs, there was no link between
the KT-1000 results and the existence of discomfort, giving way,
or degenerative changes.

10. Discussion

The real frequency of isolated PCL injuries is thought to be diffi-
cult to estimate since many of these injuries are overlooked during
the initial physical examination. It's probable that many people
with undetected PCL ligament problems haven't been compelled
to seek medical counsel [20, 25]. For an appropriate diagnosis,
a strong index of suspicion and a thorough understanding of the

physical examination procedures are required. A careful history
and a thorough physical examination, we believe, can be used
to accurately diagnose acute, isolated PCL rips. Rubinstein et al.
[49] studied the accuracy of the clinical evaluation in the situa-
tion of isolated, chronic PCL tears in a blinded, randomized, and
controlled trial. The accuracy for diagnosing a PCL tear was 96
percent, with 90 percent sensitivity and 99 percent specificity, ac-
cording to their findings.

Non-operative therapy of the PCL-deficient knee has been doc-
umented by a number of writers [6, 13, 20, 23, 25, 28-37]. At
a mean follow-up of 13.4 years, Boynton and Tietjens [33] ret-
rospectively assessed 38 patients with isolated, non-operative-
ly treated PCL injuries (range 5 to 38 years). They came to the
conclusion that the prognosis for isolated PCL-deficient knees is
diverse; some patients have considerable symptoms and articular
degeneration, while others are mostly asymptomatic and preserve
their normal knee function. A prospective study of the natural
history of acute, isolated, non-operatively treated PCL-deficient
knees in 133 patients was published by Shelbourne et al. [34]. Af-
ter the initial recording of the PCL injury, the average follow-up
was 5.4 years (range 2.3 to 11.4 years). They came to the con-
clusion that individuals with acute, isolated PCL injuries may be
handled non-operatively, and that in most cases, acceptable knee
function can be achieved.

We feel that the usual grading method of 1+, 2+, and 3+ for the
posterior drawer is fundamentally confusing since it relies on the
examiner's subjective judgement of the amount of millimeters of
tibia posterior translation on the femur. Frequently, published pa-
pers may list posterior drawer results as 1+, 2+, or 3+ and confuse
these numbers with PCL grades 1, 2, 3, or 4, without identifying
the tibia's position in regard to the femur. Noyes et al. [44] have
completely abandoned this grading scheme. B. PCL rips are sep-
arated into two categories based on the millimeters of increased
posterior tibial displacement, suggesting either undamaged (10
mm) or inadequate (>10 mm) secondary constraints, according to
Noyes et al. [44]. This divide is rather arbitrary since it is impos-
sible to verify the exact increase in posterior tibial translation with
PCL ruptures without utilizing stress radiography under defined
loading circumstances.

As a result, we developed a more straightforward grading system
for the posterior drawer test. The system has no way of knowing if
an injury is partial or total. Rather, it evaluates the strength of any
ligament or ligament remnant present. This grading approach, in
our perspective, has proven more repeatable in our clinic since it
depends on tibia displacement relative to fundamental landmarks
rather than displacement based on millimeters. MacGillivray et al.
[45] reported on the usage of this simple and useful clinical grad-
ing system.

Physicians have argued, and will continue to argue, over the sever-

ity of PCL damage in the grade B or C categories. The occurrence
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of partial injuries, as well as the fact that PCL injuries frequently
heal in an extended, nonfunctional condition, make this more dif-
ficult. As a result, assessing injury severity is rather arbitrary, and
a method that simply reports the location of the tibia on the femur
will be easier to use and minimize reporting biases.

We are aware that there is no evidence in the literature to suggest
that grade A PCL laxity always results in a partial tear and grade B
PCL laxity always results in a full tear. At the time of the original
injury, 17 knees had grade A PCL laxity and 41 knees had grade B
PCL laxity in our research. 14 knees exhibited grade A PCL laxity
and 44 knees had grade B PCL laxity at the most recent follow-up.
Patients with grade A PCL laxity had a mean Lysholm-II knee
score of 84.2 points, while patients with grade B PCL laxity had
a mean Lysholm-II knee score of 85.6 points, despite objectively
observable PCL laxity.

When the posterior drawer test was done with the tibia in 20 de-
grees of internal rotation compared to posterior translation of the
tibia performed with the tibia in neutral rotation, there was an ex-
pected reduction in posterior translation of the tibia. This was dis-
covered in all 58 knees that were evaluated. Because we did not
use the KT-1000 arthrometer to objectively evaluate the decrease
in posterior tibial translation, it is impossible to remark on the pre-
cise amount of reduction in posterior tibial translation that occurs
with the tibia in 20 degrees of internal rotation. JA Bergfeld made
a similar clinical discovery in the early 1980s (Bergfeld, personal
communication, 1997), and he has continuously noticed this find-
ing in his clinical practise since then.

The KT-1000 arthrometer was shown to be accurate in identify-
ing and evaluating PCL laxity in the current investigation. The
objective PCL laxity (as noticed on physical examination) and
the results of PCL laxity as evaluated by the KT-1000 arthrome-
ter had a statistically significant association (p0.05). The KT-1000
arthrometer, we feel, may be utilized to objectively document the
grade of PCL laxity and is valuable for further follow-up exams.
We are aware that stress radiography [50, 51] can be employed to
objectively document the PCL damage. Our series, however, did
not include stress radiography of the knee.

After non-operative treatment of acute, isolated PCL injuries in
our study, 40 percent of the knees had an outstanding outcome, 52
percent had a good result, 3% had a fair result, and 5% had a bad
result based on the Lysholm-II knee score.

Patients with poor clinical outcomes were mostly involved in hard
manual labour and were unable to undertake jobs that required
deep knee squatting and kneeling. The mean Lysholm-II knee score
was 85.2 (range 51 to 100) at the most recent follow-up, while the
mean Tegner activity level was 6.6. (range 3 to 10). Based on these
findings, we conclude that individuals with acute, isolated grade A
and grade B PCL laxity perform well with non-operative therapy
following an average follow-up of 6.9 years (range 2 to 19.3 years)
after diagnosis.

6

It's difficult to tell which individuals with an acute, isolated PCL
tear will benefit from non-operative therapy and which ones will
not. Patients with an isolated, partial, or total lesion to the PCL typ-
ically have good functional outcomes when treated non-operative-
ly, according to other authors [6, 13, 20, 23, 25, 28— 30, 32-37].
If longer-term follow-up reveals more progressive degradation, an
argument for early surgery reconstruction might be made.

None of the knees had a normal result, 6 had a nearly normal re-
sult, 51 had an abnormal result, and one knee had a significantly
abnormal result, according to the IKDC evaluation [39]. These
results appear to be disappointing at first look, and they do not
appear to correspond well with the Lysholm-II knee score stated
previously. The IKDC form [39] primarily covers four sections,
as previously discussed under the B Materials and techniques part
(subjective assessment, symptoms, ROM, and ligament examina-
tion). Each criterion is assigned a rating of normal, almost normal,
abnormal, or extremely abnormal.

For grading purposes, the findings of these four areas are used. The
group qualification is the poorest qualification within the criteria,
and the final assessment is the worst group qualification. After
thorough consideration, we discovered that the group qualification
4 was the primary drawback of adopting the IKDC form for over-
all rating of results of non-operative treatment of PCL injuries in
our study (ligament examination).

Patients with a 3- to 5-mm (i.e., grade A) posterior translation of
the tibia will have a nearly normal result, while those with a 6-to
10-mm (i.e., grade B) posterior translation of the tibia will have
an abnormal result, despite the fact that the patient has no symp-
toms and excellent knee function with activities of daily living and
sports. According to the findings of our study, there is no link be-
tween objective PCL laxity and Lysholm-II knee score (p=0.097).
As a result, we consider that grading the success of non-operative
PCL injury therapy exclusively using the IKDC knee evaluation
form may be improper.

There was no link between the Lysholm-II knee score and the
length of follow-up in our investigation. In other words, regardless
of the period of follow-up after the initial injury, the Lysholm-II
knee scores were roughly the same Torg et al. [25] discovered no
link between the period since the injury and the knee's functional
result. The Lysholm-II knee score and objective PCL laxity were
shown to have no connection. In other words, Lysholm-II knee
scores were equivalent in patients with grade A or grade B PCL
laxity.

Dandy and Pusey [20], Cross and Powell [12], Shelbourne et al.
[34], and Shelbourne and Muthukaruppan [37] also found no cor-
relation between the objective PCLIlaxity (as determined by pos-
terior drawer test) and kneefunction. Torg et al. [25] reported that
there was nocorrelation between posterior knee laxity (as measured
bya KT-1000 arthro meter) and the functional status of the patient.
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Geissler and Whipple [52] found a high frequency of intraarticu-
lar anomalies in individuals with PCL injuries. Patients with both
acute and chronic PCL injuries were included in the research. It's
impossible to say if all of the meniscal lesions they looked at were
clinically significant and symptomatic. Furthermore, they did not
offer a control group of patients in their research. Because most
studies have reported the results of PCL tears mixed with other
ligamentous injuries, and because the results are mostly based on
physical examination rather than direct observation at surgery [5,
6, 13, 15, 18, 22], it's difficult to determine the true prevalence
of meniscal abnormalities in patients with isolated PCL injuries.
In our study, six of the twenty-one patients who underwent ar-
throscopic assessment had concomitant meniscal tears (4 medial
and two lateral) at the time of injury. During the research period,
which spanned 2 to 19.3 years, just one patient suffered a later
meniscal tear. Based on this information, we conclude that in indi-
viduals with acute, isolated, non-operatively treated PCL injuries,
future meniscal tears are uncommon. Those with unidirectional,
isolated PCL instability, in contrast to patients with ACL deficit,
do not exhibit rotational instability and, as a result, are less likely
to incur meniscal injury. Several studies [32, 52— 54] have discov-
ered a link between articular cartilage degradation and PCL injury.
It's likely that chondral damage acquired at the time of the initial
PCL injury altered the knee's eventual functional outcome in our
study. In the current investigation, arthroscopic assessment was
performed on 21 of the 58 knees at the time of injury. It's probable
that the remaining 37 knees that didn't get arthroscopy had varied
degrees of chondral injury.

However, chondral or osteochondral damage was not seen in 42
of the 58 knees that received MRI examination at the time of the
original injury. It's worth noting that these were early MRI studies,
so they weren't as good at detecting chondral damage.

Various publications have shown degenerative alterations in the
medial compartment and patellofemoral joint in individuals with
PCL deficiency [5, 6, 22, 31]. Some authors [10, 30, 33] have
claimed that progressive arthrosis should be expected following
a PCL injury; however, the conclusions from these studies were
based in large part on populations of patients with acute and chron-
ic, isolated and combined PCL injuries, and these populations
were frequently symptomatic patients seeking treatment. In a bio-
mechanical study involving ten cadaveric knees, Skyhar et al. [55]
found that after sectioning the PCL, medial compartment pressure
was significantly elevated, whereas patellofemoral pressures and
quadriceps load were significantly elevated after combined sec-
tioning of the PCL and the posterolateral complex. Seven knees
exhibited mild degenerative changes in the medial compartment,
three knees had moderate degenerative changes in the medial com-

partment, and four knees had mild degenerative changes in the pa-
tellofemoral joint after a mean follow-up of 6.9 years in the current
investigation, based on plain radiographs. Furthermore, a normal
radioisotope bone scan was found in 17 of the 20 knees (chosen at
random from the database). This is a positive finding, in our opin-
ion. To remark on the prevalence of degenerative alterations and
symptoms in a PCL-deficient knee, more long-term follow-up of
the patients in our research is required.

According to Dejour et al. [30], at least 15 to 20 years, if not more,
might pass between the appearance of chondral lesions and the on-
set of established OA of the knee. The duration of follow-up (i.c.,
time gap from the initial PCL injury) had no effect on the degener-
ative alterations found on plain radiographs in our investigation. A
similar discovery was previously reported by Parolie and Bergfeld
[6] and Torg et al. [25]. There was no association between radio-
graphic data and PCL laxity grade or the Lysholm-II knee score in
our investigation.

There are certain limitations to our research. For starters, this is a
retrospective research, which is known to have inherent selection
bias. Second, this study's average follow-up period is 6.9 years. It
would be beneficial to have more data on our patient group over
a longer period of time. Our study has the advantage of focusing
on the outcome of non-operative care of a single group of patients
with acute, isolated PCL damage. Prospective, long-term, and
controlled trials comparing the results of non-operative therapy
with the results of surgical repair for isolated PCL injuries should
be included in future research. Such investigations should aid in
the refinement of existing treatment guidelines for acute, isolated
PCL-deficient knees. Until then, the results of non-operative care
of acute, isolated PCL deficit will serve as a benchmark against
which PCL reconstructive surgery results may be evaluated.

11. Conclusion

The results of non-operative therapy for acute, isolated (partial or
total) PCL deficiency knee are presented. The clinical, radiolog-
ical, and functional outcomes of 57 individuals (58 knees) with
acute, isolated PCL injuries were presented. The patients were
followed for an average of 6.9 years (range 2 to 19.3 years). To
develop a suitable treatment approach, a clear distinction between
an isolated PCL injury and a combination of ligamentous injuries
must be determined. We currently believe that patients with acute,
isolated, complete PCL tears and up to 10 mm of posterior tibi-
al translation (anterior border of tibial plateau flush with anterior
surface of femoral condyles with knee in 90-degree flexion) can
be treated non-operatively and that the majority of patients can
achieve a satisfactory functional result at an intermediate-term
follow-up. There was no association between the degree of PCL
laxity and subjective knee function in this investigation.
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