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Introduction: There is paucity of literature regarding the outcomes of ACL reconstruction in ACL deficient
knees with concomitant Type A and Type B PLC injuries.
Materials and methods: A total of 102 patients undergoing isolated ACL reconstruction for an ACL injury were
evaluated prospectively in this study. The patients with divided into three groups: group A with isolated ACL
injury, group B1 with concomitant Type A PLC injury and group B2 with concomitant Type B PLC injury. The
associated PLC injury in all these patients was managed conservatively. Outcome assessment was based on
IKDC scores measured preoperatively and at last follow up visits.
Results: The mean age of the patients was 25.33 years (16–38 years) with 95 males and seven females. The
average follow up was almost 2.5 years (13–46 months). Group A had 88 patients while groups B1 and B2
had six and eight patients respectively. The preoperative IKDC scores were comparable for all the groups.
The follow up IKDC scores were similar (statistically insignificant, p value: 0.421) for group A and group
B1. Group B2 had poorer follow up IKDC scores as compared to group A and this result was found to be sta-
tistically significant (p value: 0.0001).
Conclusion: Conservative management of a concomitant Type B PLC injury adversely affects the outcomes of
ACL reconstruction in these patients. Type A PLC injuries, on the other, do well without surgery and can be
left as such even when associated with a concomitant ACL tear.
Level of evidence: Level 2

© 2012 Elsevier B.V. All rights reserved.

1. Introduction

Rupture of the Anterior Cruciate Ligament (ACL) is a common injury
seen in young adults involved in “pivoting” and “contact” sports [1]. A
literature review shows that even in the best centers worldwide, the
outcome of ACL reconstruction with regard to good functional stability
and return to pre-injury levels of activity never exceeds 85–90% of the
operated cases [2–5]. This implies that a substantial group of patients
have an unsatisfactory result from the procedure due to various causes.
Better understanding of the anatomic aspects of graft placement with
better instrumentation has substantially decreased errors in surgical
technique as a cause of graft failure [2,4,5]. It is now being suggested
that one of the principal causes of graft failure could be an unrecognized
(and therefore untreated) posterolateral corner (PLC) instability, which
may have been associated with the initial knee injury [6–8].

The PLC, with its complicated and varying anatomy of static and
dynamic stabilizers, is probably the least understood region of the
knee and was once considered the “dark side” of the knee [9]. A
biomechanical study by LaPrade et al. [8] confirmed that varus
loading in the absence of posterolateral structures significantly in-
creases the load on the ACL graft, which places it at an increased
risk for failure.

Hughston et al. [10] have classified the knee instability due to
collateral ligament injury into three grades. Studies evaluating
nonoperative management of lateral collateral ligament (LCL) inju-
ries [11–14] have uniformly shown poorer outcomes as compared
to operative treatment in Grade III injuries. Although the results
of nonoperative treatment of grade I injuries have been good, the
results of conservative management of grade II injuries have been
inconclusive [12,13]. It was Fanelli et al. [15] who gave comprehen-
sive clinical classification of PLC instability dividing them into 3
types (Types A, B and C). On reviewing the literature there is suffi-
cient evidence to show that Type C PLC injuries have a negative ef-
fect on ACL reconstruction, and in this scenario the PLC should also
be reconstructed [7–9,16–18]. However there is not enough data
regarding the outcome of ACL reconstruction along with Type A
or Type B PLC injuries.
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In light of the paucity of literature focusing on management of dif-
ferent types of PLC injuries associated with ACL deficiency, we pro-
spectively evaluated the outcome of a consecutive series of patients
undergoing ACL reconstruction. Special clinical tests were employed
to diagnose additional posterolateral or lateral instability. The PLC in-
juries were graded according to the Fanelli classification [15,16] and
the effect of Type A and Type B PLC injury on the reconstructed ACL
was determined by comparing and evaluating the post operative pa-
tient outcome scores in both the groups (isolated ACL tears and com-
bined PLC with ACL injury). To the best of our knowledge, no similarly
designed prospective study exists in the literature.

2. Material and methods

After obtaining institutional approval for the study,we prospectively
evaluated a total of 217 patients with ACL deficient knees who failed an
initial trial of conservative management and underwent arthroscopic
ACL reconstruction during a period of 3 years ranging from January
2007 to December 2009. Patients with multi-ligament injury, Type C
PLC injury (seven patients), associated bony/chondral/meniscal injury
or those undergoing revision ACL surgery were excluded from the
study. Thus, a total of 102 patients who completed a minimum follow
up of at least 1 year were ultimately included in the study. A written
consent for participation in this prospective study was obtained from
all the patients enrolled.

The patients were admitted one day prior to surgery and were
explained about the reconstruction procedure and the postoperative
rehabilitation protocol. A detailed clinical examination was indepen-
dently performed by any two of the authors and if any discrepancy
in the findings existed, the tests were repeated and a consensus
achieved. Arthroscopic ACL reconstruction surgery using bone patel-
lar tendon bone (BTB) graft was then performed. All surgeries were
conducted by the senior author. The patients were discharged after
48 h and attached to the physiotherapy department to follow a spe-
cific physiotherapy schedule. Postoperatively, the patients were fol-
lowed up weekly for the first 2 months, 3 weekly until 6 months, 6
weekly until 1 year and once in three months thereafter.

The clinical diagnosis of ACL tear was confirmed using the Lach-
man test, the anterior drawer test, and the pivot shift test. These
were graded according to the amount of laxity as grade 1, grade 2
and grade 3. Special tests conducted for the diagnosis of PLC injury in-
cluded dial test at 30° and 90° of knee flexion, reverse pivot shift test,
posterolateral drawer test, and varus stress test at 0° and 30° of knee
flexion. If any two of the tests for PLC injury were positive it was pre-
sumed that a significant PLC injury existed.

PLC injuries were classified according to the system proposed by
Fanelli et al. [15,16] incorporating both external rotation and varus
instability. Type A PLC injury was clinically assessed as ≥10° of in-
creased tibial external rotation compared to the normal knee at 30°
of knee flexion. Type B injury was defined as a rotational injury
with a mild varus component and was clinically assessed as >10° of
increased tibial external rotation with varus opening of 5–10 mm
and a firm endpoint at 30° of knee flexion. Type C injury was clinically
assessed as >10° of increased tibial external rotation with varus
opening of>10 mm and no firm endpoint at 30° of knee flexion.

The patients were divided into three groups (Table 1). Group A in-
cluded patients with isolated ACL injury while Group B1 and Group
B2 included ACL deficient patients with a concomitant Type A and
Type B PLC injury respectively. Subjective symptoms were assessed
by International Knee Documentation Committee [IKDC] question-
naire preoperatively and at the last follow up visit. The data was ana-
lysed to determine (a) the incidence of posterolateral instability in
chronic ACL deficient knees and (b) the functional outcome of arthro-
scopic ACL reconstruction in patients with isolated ACL tear com-
pared to those with concomitant Type A and Type B PLC injury.

The statistical analysis was carried out using Statistical Package for
Social Sciences (SPSS Inc., Chicago, IL, version 13.0 for Windows). All
quantitative variables were estimated using measures of central loca-
tion (mean and median) and measures of dispersion (standard devi-
ation). Normality of data was checked by measures of Kolmogorov
Smirnov tests of normality. For skewed data Mann–Whitney test
was applied for two groups. Time related variables were analysed
using Wilcoxon signed rank. Qualitative or categorical variables
were described as frequencies and proportions. Proportions were
compared using Chi square or Fisher's exact test whichever was ap-
plicable. All statistical tests were two-sided and p values less than
0.05 taken as statistically significant.

3. Results

The mean age of the patients was 25.33 years (16–38 years) with 95 males and
seven females. The average follow upwas almost 2.5 years (13–46 months). The mech-
anisms of injury varied with the two most common causes being sports injuries (68
cases) and roadside accidents (26 cases). The patient profile has been summarized in
Table 1.

Preoperative evaluation revealed positivity of the Lachman and the anterior draw-
er tests in all the patients; being 1+ in four patients, 2+ in 86 patients, and 3+ in 12
patients. Of 12 patients with 3+ Lachman and anterior drawer tests, six patients
belonged to the group B2. Pivot shift test was demonstrated to be positive in 98 pa-
tients; being grade 1 in 40 patients, grade 2 in 56 and grade 3 in two patients. All the
cases with a frank Type C PLC injury were excluded from the study. Testing for PLC in-
jury in the remaining patients revealed positivity of the dial test in 14, all of who also
had a positive posterolateral drawer test. These 14 patients were thus diagnosed to be
having a Type A or Type B PLC injury in addition to ACL injury. However, the reverse
pivot test could be demonstrable in only 12 of these patients while eight of these
had a grade 1 varus stress laxity. On the basis of Fanelli classification, six patients
were found to have Type A PLC injury while eight patients had Type B PLC injury.
One of the patients in Group B2 was found to have bilateral varus alignment of the
knees.

Table 2 highlights the mean preoperative and follow up IKDC scores of both the
patient groups. For Group A, the mean preoperative IKDC score was 57.60 (38 to 71);
for Group B the mean preoperative IKDC score was 57.36 (47–70). Using the non-
parametric Mann–Whitney test, there was no statistically significant difference in pre-
operative IKDC scores between Group A and Group B (p value: 0.358). At the last follow
up visit the mean IKDC score for Group A patients improved to 93.96 (79–99) while for
Group B patients the mean score improved to only 80.5 (60 to 94). There was statisti-
cally a significant difference in the change in IKDC scores between Group A and Group
B post ACL reconstruction surgery with patients with isolated ACL injury faring better
than patients with concomitant Type A or Type B PLC injury (p value: 0.002). This dif-
ference was primarily attributable to poorer scores of Group B2 patients as a statistical-
ly significant difference in the follow up IKDC scores existed between Group A and

Table 1
Patient profile.

Group A Group B1 Group B2 Total

Injury Isolated
ACL

ACL+Type
A PLC

ACL+Type
B PLC

Number of patients 88 6 8 102
Males/females 82/6 5/1 8/0 95/7
Side (Rt/Lt) 51/37 3/3 3/5 57/45
Average age in
years

25.23
(16–38)

26.83
(21–36)

25.25
(20–35)

25.33
(16–38)

Mean follow
up (months)

29.62
(13–46)

28.33
(14–40)

30.37
(16–44)

29.6
(13–46)

Table 2
IKDC scores in different patient groups.

Group A Group B p-value

Preoperative IKDC score 57.60 (38–71) 57.36 (47–70) 0.358
B1=58.33 (48–70) 0.342
B2=56.62 (47–68) 0.364

Last follow up IKDC score 93.96 (79–99) 80.5 (60–94) 0.002*
B1=87.83 (80–94) 0.421
B2=75.00 (60–84) 0.0001*

*Statistically significant.
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