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ABSTRACT
Introduction:Multi-ligament injuries of the knee can cause significant functional impairment. It is uncommon, and treatment 
is still controversial. The main controversies are around staged versus single-stage surgery. There is scanty literature on the 
functional outcome of the single-stage multi-ligament reconstruction. Moreover, less is known about the outcomes following 
single-stage multi-ligament reconstruction in the context of Nepal. We have been practicing single-stage reconstruction for 
multi-ligament injuries for the last few years at our center.  This study was conducted to evaluate the functional outcome 
after single-stage multi-ligament reconstruction in our setup.
Methods: The records of 75 patients who underwent single-stage multi-ligament reconstruction were retrospectively re-
viewed. All the patients were interviewed by telephone and face-to-face using set questionnaires. The KOOS QoL, Lysholm, 
and IKDC scores were used to evaluate outcomes. The data analysis was done using SPSS 20. Student’s t-test and Chi-
squared test were used to calculate the p-value for parametric and nonparametric variables. p-value of less than 0.05 was 
considered to be significant. 
Results: The mean age of patients who underwent multi-ligament reconstruction was 36.63 years. Among 75 patients, 51 
were males, and 24 were females. 50 (66.7%) had RTA, 20 (26.7%) had fall injuries, 3 (4%) had a sports injury, and 2 (2.7%) 
had other injuries. The mean KOOS QoL, Lysholm, and IKDC scores were 71.19, 85.85, and 75.92, respectively. 
Conclusion: This study found that more than 77% of patients undergoing single-stage multi-ligament reconstruction have 
good to excellent outcomes.
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INTRODUCTION
Multi-ligament knee injuries (MLKI) of the knee are uncom-
mon, and treatment is still controversial.1,2 MLKI is typically 
characterized by rupture of both cruciate ligaments, with or 
without an associated medial or lateral-sided injury.2,3 MLKI 
can be caused by high-velocity trauma from road traffic 
accidents (RTA), low-velocity trauma from contact sports, 
and ultra-low-velocity trauma from activities of daily living in 
obese persons.4,5

MLKI comprise less than 0.02% of all orthopedic injuries.1,6–9 
There is a controversy regarding optimal management for 
these uncommon but debilitating conditions is ongoing. The 
main arguments are around staged versus single-stage sur-
gery.10-13 There is scanty literature on the functional outcome 
of the single-stage multi-ligament reconstruction. Moreover, 
there are very few studies have been published about the 
outcomes following single-stage multi-ligament reconstruc-

tion in the context of Nepal. This study was conducted to 
evaluate the functional outcome after single-stage multi-lig-
ament reconstruction in terms of KOOS QOL, Lysholm and 
IKDC score.

METHODS
Ethical approval was obtained from the Institutional Review 
Board of B&B Hospital, Gwarko, Lalitpur. Patients aged 16 
years or more with the diagnosis of MLKI undergoing sin-
gle-stage multi-ligament reconstruction with minimum of one 
year follow-up were included in the study. Records of all the 
patients who underwent single stage multi-ligament recon-
struction were collected from the IT department. 
Patients who were treated conservatively and those who lost 
to follow-up were excluded from the study. Informed consent 
was taken from the patient, those who denied consent were 
also excluded from the study.

A total of 104 patients underwent single-stage multiligament 
reconstruction between 2015-2020. 29 patients were ex-
cluded from the study because of various reasons. Com-
plete data were not available in 7 patients, 8 patients could 
not be contacted, 11 had undergone different type of surgery 
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(3 double bundle PCL reconstruction and 7 had undergone 
LaPrade type of MCL reconstruction). Three cases refused 
to participate in the study. Remaining 75 patients who ful-
filled the inclusion criteria were included in the study. 

Surgery: All the patients with multi-ligament knee injuries 
underwent treatment with a uniform surgical technique 
by a single surgeon. Single bundle transportal ACL and 
transseptal PCL reconstruction were done arthroscopical-
ly. Injured lateral and medial corners of the knee were ad-
dressed by the Larson (14) and Weave techniques (15), 
respectively. All procedures were done using autografts.

Postoperative rehabilitation and follow-up:  After 
multi-ligament reconstruction, sports physiotherapists in-
volved all patients in supervised physiotherapy. From the 
first postoperative day, active motion and muscle-strength-
ening exercises were started. For the first six weeks, non-
weight-bearing mobilization was allowed with a hinged 
knee brace set at 0–30° for 1st weeks, 0–60° for second 
weeks, and 0–90° for third weeks. Then an unrestricted 
range of motion was given in the brace for another four 
weeks. 

The patients were interviewed by telephone and face-to-
face using set questionnaires. The performa of the patients 
included in the study was filled in separately for every par-
ticipant. The KOOS QoL, Lysholm, and IKDC scores were 
recorded. The data analysis was done using SPSS 20. 
Student’s t-test and Chi-square test were used to calcu-
late a p-value for parametric and nonparametric variables. 
p-value of less than 0.05 was considered to be significant.

RESULTS
The mean age of the patient was 36.6±11.9 years ranging 
from18 to 80 years. Among 75 patients, 51 (68%) were 
male, and 24 (32%) were female. Right knee was more 
commonly injured than the left knee (Table 1). RTA ac-
counted for 66.7%, which was the most common mode of 
injury in the patients, while fall injury accounted for 26.7%, 
sports injury (4%), and others (2.7%), respectively (Table 
1).
 
A total of 53 (70.7%) patients had undergone single-stage 
multi-ligament reconstruction within three weeks of the 
injury, whereas 13.3% underwent surgical intervention 
between three weeks to three months of injury. 16% of 
the patients had multi-ligament reconstruction after three 
months of initial injury (Table 1). According to the Schenck 
classification of knee dislocation, 27 patients had KD I, 16 
had KD II, 14 had KD IIIL, 17 had KD IIIM, and only one 
had KD IV (Table 1). Among 75 patients, medial meniscus 
injury was found in 11 patients, lateral meniscus injury was 
found in 12 patients, and four had both menisci injuries 
(Table 1). 20% of the patients in the study had concomitant 
cartilage injury. In contrast, vascular injury was found in 
only one patient in the study, and 3 of the patients among 
75 patients had associated peroneal nerve injury (Table 1).
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The mean KOOS QoL score was 71.19, the Lysholm score 
was 85.85, and the IKDC score was 75.92 at mean follow up 
of 2 years (Table 2).

DISCUSSION
There are many controversies regarding the optimal man-
agement of knee dislocations. Numerous proponents of mul-
tistage surgery assert that single-stage multi-ligament resto-
ration can seriously harm the joint capsule and soft tissues, 
further limiting the range of motion and complicating rehabilita-
tion.16 Among 74 multi-ligament injured patients who had sin-

Table 1: Demographic variables
Characteristics N (%)

Sex
Male 51 (68%)
Female 24 (32%)
Side involved
Right 45 (60%)
Left 30 (40%)
Mode of Injury
RTA 50 (66.7%)
Fall 20(26.7%)
Sports 3(4%)
others 2(2.7%)
Treatment delay
Less than 3 weeks 53 (70.7%)
3 weeks to 3 months 10 (13.3%)
More than 3 months 12 (16%)
Associated Meniscal Injury
Medial 11 (14.66%)
Lateral 12 (16%)
Both 4 (5.3%)
Concomitant injuries
Cartilage 15 (20%)
Peroneal nerve 3 (4%)
Vascular 1 (1.3%)
Schenk Classification
KDI 27 (36%)
KDII 16 (21.3%)
KDIIIM 14 (18.7%)
KDIIIL 17 (22.7%)
KDIV 1 (1.3%)

Table 2: Functional Outcome Scores
Functional outcome scores Mini-

mum
Maxi-
mum

Mean

KOOS QoL Score 43.50 100 71.19
Lysholm Knee Scoring Scale 23 100 85.85
IKDC Score 27.60 100 75.92
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an average of 4.8 years was 87.5 points, according to Hua 
et al.26 Fanelli et al. found that in 35 patients who underwent 
simultaneous repair of the ACL and PCL with arthroscopic 
assistance, the mean postoperative Lysholm score was 91.2 
points.23 No differences in functional outcomes between 
multiple ligament repair and multiple ligament reconstruction 
were seen, according to Mariani et al.27 According to Julien 
et al., the average subjective IKDC score was 67.2±19.6; 
the average Lysholm Knee Scoring Scale score was 77.3  
±16.5; and the average KOOS findings for quality of life were 
47.2±28.6 after single stage early surgery.

In our study, 3% of patients had common peroneal nerve in-
jury, while only 1.3% had concomitant vascular injury. The in-
cidence of vascular injury that was associated with multi-lig-
ament injury was 3.3%, which was comparable to the study 
by McCoy et al.28 We observed that 20% of patients had 
cartilage injuries, similar to the study done by Moatshe et 
al. Moatshe et al. reported cartilage injuries in 28.3%, mean 
age at injury 37.8 ± 15.3 years, and the incidence of vascular 
injury was 5% among 303 patients.29

There are several limitations of this study. First and fore-
most, the study included heterogenous group of patients 
ranging from KDI to KDIV which may have skewed the data. 
Future Studies  having homogenous group of patients is rec-
ommended. Secondly, this study was conducted at a single 
high-volume center reconstruction. Hence, the results can-
not be generalized. Thirdly, this was a retrospective study, a 
prospective study with strict inclusion and exclusion criteria 
is recommended. Finally, this study included patients from 
18 years to 80 years. They will have different functional de-
mand, hence including patients of such a diverse age may 
compromise the outcome scores. 
 

CONCLUSION
More than 77% of patients undergoing single-stage multi-lig-
ament reconstruction have good to excellent outcomes. 
KDIII was the commonest injury and most commonly caused 
by RTA. Only 1.3% had vascular injury.  
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