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Abstracts: Objective:  Anterior Cruciate Ligament (ACL) is the most commonly torned ligament in the sporting 
activities, athletes desiring to return to physical activities that require use of the ACL need surgical 
reconstruction and proper rehabilitation. In the recent years, there have been advancements in the surgical 
techniques as the femoral tunnel positioning has been shifted from vertical position to more stable oblique 
position, thus it is a necessary to investigate the effect of early mobilization with the double elbow crutches 
and its outcome responses. Methods: Total 40 subjects of day one post ACL oblique repair with mean age of 
30±3.6 yrs. were participated in the study. Subjects were divided into Group-A and Group-B for rehabilitation 
with double elbow crutches and walker respectively, along with conventional exercises for 6 weeks. At 4th 
week both crutches and walker were discarded in both groups. Rehabilitation outcomes were assessed by 
static, dynamic stability and lysholm knee functional score were assessed at 4th, 6th weeks post operatively for 
both groups. Results: There was significant difference between static, dynamic stability and lysholm knee 
functional score at 4th and 6th weeks when compared within each group (p<0.001). Between group comparison 
showed insignificant difference in outcomes such as static stability (p=0.18; p=0.55) dynamic stability (p=0.09; 
p=0.06) and lysholm score (p=0.51; 0.65) at 4th and 6th week post repair respectively. Conclusion: It is 
concluded that knee Stability and lysholm functional knee score was significantly improved by early 
mobilization with double elbow crutches and walker independently although there is no significant difference 
between double elbow crutches and walker in post oblique ACL surgical repair rehabilitation. [ John S  NJIRM 
2012; 3(2) : 152-158] 
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Introduction: The anterior cruciate ligament (ACL) is 
the important ligament to stabilize the knee. The 
rupture of the ACL is a common injury in 
recreational and competitive sports, as well as 
other activities. When the affected knee is left with 
substantial instability during sport and/or daily 
activities, a ruptured ACL is a risk factor for meniscal 
and cartilage injury linked to later osteoarthritis1. 
The ACL reconstruction has increased in popularity 
following improvements in surgical and 
rehabilitative procedures. Many risk factors have 
been identified in ACL injury, both intrinsic and 
extrinsic, although some individuals may be treated 
non-operatively with an aggressive rehabilitation 
program, athletes desiring to return to physical 
activities that require use of the ACL need surgical 
reconstruction.  
 
Surgical techniques remain controversial in regard 
to tunnel placement and optimal graft choices. The 
most common method that is used for ACL  
 

 
reconstruction is single bundle a standard 
technique of ACL surgery2. Previously, the surgeons  
preferred patellar tendon graft and with the help of 
rehabilitation, the patient can return to their former 
activities in 5-6 months.  But there have studies 
done according to which hamstrings tendon graft is 
the best graft, which can be used for ACL 
reconstruction, as it does not have complications 
that are seen with patellar tendon graft, and the 
patient can return to the normal activities early 
without any complications3.  
 
Recent literatures advocate a more oblique ACL 
reconstruction to more closely recreate normal 
knee kinematics and eliminate pathologic rotational 
laxity. A supervised and intensive rehabilitation 
program is necessary to achieve desired results. A 
more oblique placement of the ACL graft has been 
related to better control of rotatory knee stability. 
Femoral fixation with a transverse system might 
injure its posterolateral structures4. Also due to 
recent advancement in ACL reconstruction the 
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femoral tunnel positioning has also been shifted 
from a vertical position (12’o clock position) to a 
more oblique position (10’o clock position) which 
has helped the patients to return to their activities 
without any complications3. 

 
All these factors can contribute to the timing of an 
athlete’s return to sports and their ability to bear 
weight using elbow crutches but discarding brace 
immediately after ACL reconstruction.  It is 
described that there were no worse outcomes 
when only elbow crutches and no brace was used 
after ACL reconstruction5. According to some 
authors, there is no difference in proprioception 
between the reconstructed knee and contralateral 
knee when brace was not used and thigh atrophy 
was increased when brace was given to the 
patients6. 
 
It has been reported that patients who were 
rehabilitated with the help of elbow crutches 
immediately after ACL reconstruction could achieve 
to their previous level of activity sooner than those 
who use brace after ACL reconstruction7. It has also 
been given that there is decreased swelling after 2 
weeks when brace was not given to the patient8. It 
is also described that there is no difference in pain 
or any of the secondary outcomes when elbow 
crutches are given immediately after ACL 
reconstruction9.   

 
As there has been much advancement in the ACL 
reconstruction in terms of graft used, femoral 
tunnel placement according to which rehabilitation 
of the patient and ability to bear weight should also 
be changed10. Some authors demonstrated that 
immediate weight bearing with the help of two 
elbow crutches after reconstruction helps the 
patient to return to non-pivoting sport at 4 months 
and also there are no deleterious effects of early 
weight bearing on stability or function of vastus 
medialis11.  
 
A key predictor for ACL reconstruction outcome is 
rehabilitation. Current data support the principles 
of accelerated rehabilitation protocols including 
early weight-bearing and range-of-motion training. 
All the previous studies have explained use of brace 
and crutches but have not been able to explain 
clearly whether minimal weight bearing with the 

help of two crutches is better or weight bearing as 
tolerated with the help of walker is better. The 
purpose of this study was to see the stability and 
functional knee score with crutches as well as 
walker, which are used for gait training immediately 
after ACL reconstruction. 
 
Material and Methods : Post ACL arthroscopic 
reconstruction with single bundle was used in which 
hamstring graft was fixed at 11’o clock position. All 
cases were unilateral involvement and had isolated 
ACL tear. All the subjects who did not met the 
inclusion criteria were excluded from the study such 
as patellar tendon graft, age beyond 30 years, any 
abnormality in knee, vertical fixation in the graft 
and double bundle ACL reconstruction. Current 
study conducted in the King Saud University (KSU) 
Hospitals in Riyadh, KSA and ethical committee 
clearance obtained from KSU prior to the study. 
Each subject was clearly explained about the study 
and informed consent was collected from the 
patient as well as the orthopaedic surgeon. Total 40 
subjects were 20-30 years of age group with mean 
age of 30±3.6 were included in the study. The 
subjects were randomly divided in to two groups, 
Group-A and B (n=20 in each group) given double 
elbow crutch and walker respectively along with 
conventional physiotherapy regime with 
progression from day one to 6 weeks and all 
patients had followed the same rehabilitation 
protocol (Table 1), Cryotherapy was applied before 
and after exercises.  Rehabilitation started day one 
after the repair, after ACL reconstruction in group-A 
subjects were given single crutch for 2 weeks and in 
group-B walker for 4 weeks. The patient with the 
two elbow crutch was asked to hold the crutches 
such that the body should be between the two 
elbow crutches, patient was then asked to move the 
elbow crutches and affected extremity 
simultaneously. Prior to the training patients were 
evaluated for pain and swelling. Total duration of 
the study was for six weeks, after 4 weeks elbow 
crutch and walker were discarded. Rehabilitation 
outcomes were assessed by static, dynamic stability 
and the lysholm knee score were assessed at 4th and 
6th weeks post operatively for both groups. 
 
Static and Dynamic Stability measured by single leg 
stance and Star Excursion Balance Test (SEBT) 
respectively. The Lysholm knee scale is a condition-
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specific outcome measure that was originally 
designed to assess ligament injuries of the knee. 
The Lysholm knee scale demonstrated overall 
acceptable psychometric performance for 
outcomes assessment of various ligament injuries of 
the knee it has been proved to allow for comparison 
of psychometric properties12,13. 
 
Result: Collected data were analyzed by SPSS 17 
version software. A t-test was used to compare the 
difference between 4th and 6th week in the static 
and dynamic stability and lysholm knee score within 
the each groups respectively (Table 2) and found 
that outcomes were significantly improved 
(p<0.001) within each groups from 4th to 6th week. 
 

Table 1: Rehabilitation Protocol 

Post ACL 
Repair Period 

 Rehabilitation Regime 

 
 
1st - 7th Day* 

Ankle toe movements 

Isometrics of quadriceps 

Isometric of Hamstrings.  

Modified Straight Leg Raise 

Weight bearing with single elbow 
crutch. (For Group-A) 
Weight bearing with Double elbow 
crutch. (For Group-B) 

 
 
 
 
2nd -  4th 
Week* 

Co-contraction hamstrings and 
quadriceps 

Hip abduction and extension.  

Mini squats (0-30 deg).  

Squatting progressed to 0-90 deg 
in 3 week 

Prone knee hanging for 5-6 
minutes  

Isometrics quadriceps  

Straight Leg Raise 

Isometrics hamstrings  

Elbow crutch discarded at end of 
2nd week. (For Group-A) 
One elbow crutch discarded at end 
of 2nd week. (For Group-B) 

 
 
4th  -  6th 
Week* 

All the above exercises 

Stationary bicycle (10Mnt.). 

Step ups 

Bilateral calf raise  

Adductor strengthening 

No more elbow crutch (For Group-
A) 

Second elbow crutch discarded at 
end of 4th week. (For Group-B) 

*Each Exercises performed 3times/ day for 10 
repetitions with hold time of 10 seconds and  
Cryotherapy was applied before and after exercises 

 
Table 2: Within Group Comparison 

Variabilities Groups 4th Week 6th Week p- 
Value 

Static 
Stability 

G-A 3.7±1.4 6.2±1.8 <0.001 

G-B 3.6±1.2 6.4±1.7 <0.001 

Dynamic 
Stability 

G-A 26.0±7.6 41.0±9.3 <0.001 

G-B 21.9±7.4 35.4±9.1 <0.001 

Lyshom 
Knee 
Functional  
Score 

G-A 49.5±10.0 82.9±10.6 <0.001 

G-B 47.4±9.6 84.3±9.6 <0.001 

 
Between group comparison showed insignificant 
difference in outcomes such as static stability 
(p=0.18; p=0.55) dynamic stability (p=0.09; p=0.06) 
and lysholm score (p=0.51; 0.65) at 4th and 6th 
week post repair respectively (Table3). 

Table 1.3:Between group comparison 

Study 
Durati
on 

Betwe
en 
Group
s-A&B 

Static 
Stabili
ty 
 

Dyna
mic 
Stabilit
y 
 

Lyshom 
Knee 
Functio
nal  
Score 

 
4th 
Week 

G-A 3.7±1.
4 

26.0±7
.6 

49.5±10
.6 

G-B 3.1±1.
2 

22.0±7
.4 

47.4±9.
8 

p- 
Value 

0.18 0.09 0.51 

 
6th 
Week 

G-A 6.2±1.
8 

41.0±9
.3 

82.9±10
.1 

G-B 5.9±1.
8 

35.4±9
.1 

84.3±9.
6 

p- 
Value 

0.55 0.06 0.65 

 
Discussion: The current study was designed to see 
the effect on stability and functional score after 
giving gait training with the double elbow crutches 
and walker immediately after ACL oblique 
reconstruction. According to the results, there was 
no difference between the patients who used 
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double elbow crutches and walker at 0 to 2 weeks 
in terms of static as well as dynamic stability and 
lysholm knee score. As the crutches and walker 
were discarded in the fourth week knee Stability 
and lysholm functional knee score was significantly 
improved by early mobilization with double elbow 
crutches and walker independently although there 
is no significant difference between double elbow 
crutches and walker in post oblique ACL surgical 
repair rehabilitation. It was also found that there 
were no deleterious effects when patients used 
double elbow crutch for weight bearing 
immediately after ACL repair. 
 
The reason could be with the patients were unable 
to gain static stability in the 2 weeks due to pain, 
slight weakness and decrease in confidence level. 
When outcome variables were compared within 
groups 4th and 6th week, it was seen that both 
groups showed significant improvement 
independently (p<0.001). This means that the 
patients who were using double elbow crutches and 
walker gained knee stability and knee functional 
score plays the role in post repair rehabilitation. 
When outcome variables were compared at 4th and 
6th week between group it was seen that there was 
no difference between the each aids used in the 
rehabilitation.  This means that the patients who 
were using double elbow crutches and walker 
gained knee stability and knee functional score 
equally plays the role in post repair rehabilitation.  
 
Lysholm knee score was taken at 6th week post 
operative for both the groups and showed 
significant difference at p< .05. The Lysholm knee 
scale demonstrated overall acceptable 
psychometric performance for outcomes 
assessment of various ligament injuries of the knee 
it has been proved to allow for comparison of 
psychometric properties12,13. 
 
There reason of gaining knee stability in the 4th and 
6th week and improved lysholm knee score in the 
patients with double elbow crutches were due to 
the surgical advancements in the ACL 
reconstruction in terms of femoral tunnel 
placement and the graft used in the reconstruction 
procedure. Earlier BPTB graft was used for the 
reconstruction that resulted in the increase 
incidence of anterior knee pain and thus time taken 

for the recovery was more but with the use of 
hamstrings tendon graft, with this more oblique 
technique the recovery was earlier with no 
incidence of anterior knee pain. Also due to the 
oblique femoral placement i. e. on 10’o clock 
position and 11’o clock position has also proved 
beneficial as is prevents the rotational instability 
and pain after ACL reconstruction. Due to the 
oblique femoral placement, the weight is not being 
put directly on graft, which was the main cause of 
the graft failure after ACL reconstruction earlier. In 
the oblique tunnel placement the weight is being 
distributed in the two directions that has helped the 
patients in the early weight bearing3,14.  

 
There is still a lot of controversy concerning the use 
of braces in rehabilitation following ACL 
reconstruction. According to surveys in Germany, 
Australia and the US, 56.2–85% of surgeons 
postoperatively prescribe a hard brace15. Some 
provide their patients with soft braces or 
bandages14, while other surgeons believe bracing to 
be unnecessary or, in certain cases, even harmful16. 
Many would say it is self-evident that a brace will 
protect the graft from harm during its healing 
period, and there are studies which suggest braces 
protect ACL grafts from strain during minor stress. 
The same studies, though, admit that the protective 
value ceases as soon as the stress on the joint is 
increased17. An elastic bandage was at least as good 
as a brace to enhance proprioception, and Muellner 
et al.(1998) found free ROM to be achieved more 
quickly with an elastic bandage than with a brace, in 
the current study also used the elastic bandages 
during gait training along with walking aids could 
have supported the improvements14. 
 
Harilainen et.al  immediately mobilized the patients 
after ACL reconstruction with the help of elbow 
crutch, which were discarded after 3 weeks and 
showed that there were no difference between the 
brace group and no brace group. Also the lysholm 
knee score and the tegner score were improved 
than the brace group. In addition, the stability of 
the knee was restored when the patients were 
mobilized without a brace19. Current data support 
the principles of accelerated rehabilitation 
protocols including early weight-bearing and range-
of-motion training16,18 . 
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Hiemestra et.al (2009) reported that use of crutches 
after ACL reconstruction reported decrease in the 
incidence of pain and swelling in the patients with 
ACL reconstruction. This method of rehabilitating a 
patient immediately after ACL reconstruction 
proved beneficial as it helped in the earlier recovery 
of the patients9.  
 
Tyler et.al (2008) evaluated the efficacy of 
immediate weight bearing with the help of two 
elbow crutches and discarding the crutches after 3 
weeks to see the effects on ROM, stability, knee 
pain and lysholm knee score. In his study, found 
that due to early weight, bearing the patient 
achieved the ROM at 2 weeks and there was no 
incidence of anterior knee pain noticed. The pain 
was evaluated using lysholm knee score and 
demonstrated a greater improvement in the 
patients with early weight bearing20. There are no 
studies found that have showed deleterious effects 
of early weight bearing on stability or functions of 
the knee and anterior knee pain. 
Noyes et.al (1989) also evaluated effects of early 
motion immediately i.e. 48 hours of knee      surgery 
and showed that there was no increase in knee 
effusion, haemarthrosis, soft tissue edema and 
swelling. In his study the rehabilitation program was 
same for both the groups (early mobilized and 
immobilized) including the postoperative 
compression, dressing and exercises. An important 
finding in this study of was that there was 
significant decrease in thigh circumference in the 
patients who were not allowed to move leg and to 
bear weight on the operated leg early in the 
rehabilitation program. The thigh atrophy was more 
in non-mobilized group after 7 postoperative day21. 
Therefore, according to the current study 
traditional protocols used for later weight bearing 
can be replaced by early mobilization in preventing 
significant muscle atrophy that occurs within first 
few days of surgery. 
The goal in the early rehabilitation period is the 
progression of the weight bearing process. Again, a 
range of weight bearing progression exists in 
current protocols, some of which advocate 
immediate full weight-bearing in a locked extension 
brace, while others advocate the use of crutches for 
upwards of four to five weeks. The concept of 
immediate full weight bearing programs has 
prevailed with the thought that the weight bearing 

facilitates faster extensor mechanism return. No 
data appears to support this claim and the patient 
may accommodate for a poor extensor mechanism 
by ambulating in a leg vault gait pattern22,23.  
 
Allowing an asymmetrical gait pattern secondary to 
extensor mechanism weakness leads to the 
potential development of a recurvatum at the 
midstance position. This recurvatum may result in 
an unwarranted side-effect of a prolonged altered 
gait pattern at midstance, due to poor extensor 
eccentric control as the knee attempts to go into 
flexion of 15 to 20 degrees24. There is a myth that 
early motion of reconstructed knee can stretch the 
liganentous reconstruction that can lead to 
improper recovery of the patient but studies found 
that early motion did not stretch the ligamentous 
reconstruction but limits the disuse atrophy, 
adhesion formation, capsular contracture and 
promotes articular cartilage nutrition. 
 
Our approach has evolved to allow immediate 
partial weight bearing. From the initial phase, gait 
mechanics are retrained without compensation 
beginning on the first day. Concurrently, the patient 
is placed in a gait training program to emphasis the 
proper position and strength. 
 
The other factors contributed to the current result 
could be classic use of isometrics, open chain 
isotonic such as active range of motion with the 
weight of the ankle, and straight leg raises. These 
exercises are generally low load and independently 
may not prevent the disuse muscle atrophy that 
affects the knee joint. 
 
Conclusion: According to the results, there was no 
difference between the patients who used double 
elbow crutches and walker at 0 to 2 weeks in terms 
of static as well as dynamic stability and lysholm 
knee score. Thus method of rehabilitating a patient 
immediately after ACL reconstruction proved 
beneficial as it helped in the earlier recovery of the 
patients.  It is concluded that knee Stability and 
lysholm functional knee score was significantly 
improved by early mobilization with double elbow 
crutches and walker independently although there 
is no significant difference between double elbow 
crutches and walker in post oblique ACL surgical 
repair rehabilitation. 
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