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Abstract – Patient was treated with bilateral total knee arthroplasty (TKA) simultaneously with wedge 

augmentation of medial tibial plateau depression of both knees to restore the weight bearing axis of 

lower limbs. The sequence of treatment was provided. Although the recent trend is unilateral TKA and not 

to address both knees at the same time, this patient was operated same day keeping in mind the 

challenging surgery of primary bilateral total knee arthroplasty using revision armamentum and all the 

possible complications of a lengthy surgery, but the rational was to provide rehabilitation simultaneously 

to both knees and to maximize the functional outcome of the surgery. 

---------------------------♦----------------------------- 
 

INTRODUCTION  

Total knee arthroplasty (TKA) is a generally performed 
surgical strategy planned to ease knee torment and 
enhance capacity in people with knee osteoarthritis 
(Oa) or rheumatoid joint inflammation. More than 
450000 Tkas are performed every year in the United 
States and this number is wanted to practically twofold 
by 2020.2,69 Despite the heightened frequency of 
knee shift and the accesability of postoperative 
rehabilitative methodologies, the resultant muscle 
impedances are not generally demarcated furthermore 
are an understudied zone of postoperative care.1 
exceptionally compelling to recovery experts is the 
intense significant postoperative deficiency in 
quadriceps muscle strength that cannot totally resolve 
surprisingly, years after surgery5. Hamstring quality 
deficiencies have additionally been accounted for after 
Tka surgery; notwithstanding, the keep tabs on the 
quadriceps is because of the cooperation of the 
quadriceps to standard practical exercises for example 
strolling and stair climbing. Therefore, quadriceps 
shortcoming will be remembered fondly center of this 
clinical analysis.  

While the purpose behind quadriceps shortcoming is 
not well grasped in this patient populace, it has been 
inferred that a consolidation of muscle atrophy and 
neuromuscular actuation shortages donate to lingering 
quality impairments.54 Failure to sufficiently address 
the constant muscle impedances is probably restricting 
the lifelong practical additions that may be conceivable 
emulating Tka.  

The motivation behind this clinical analysis is 4-fold: 
(1) to portray the quadriceps quality disabilities 
identified with Tka and the cohorted muscle actuation 

setbacks and muscle atrophy; (2) to investigate how 
the aforementioned disabilities commit to practical 
confinements; (3) to depict how the present ideas in 
Tka restoration are endeavoring to address the 
aforementioned disabilities; and (4) to layout 
suggestions and clinical guidelines for restoration 
dependent upon the best accessible proof and helpful 
activity standards. 

QUADRICEPS SHORTCOMING FOLLOWING 
TKA 

Quadriceps shortcoming has been involved in the 
improvement also movement of knee Oa also is 
identified with a decrease in physical function. People 
with knee Oa-actuated quadriceps shortcoming 
reliably display something like a 20% quality setback 
contrasted with sound age-and sexmatched cohorts. 
Strength setbacks are omnipresent in individuals with 
progressed knee Oa who are acknowledging a Tka. 
Muscle quality appraisals in patients with Tka are 
performed with isometric or moderate isokinetic 
testing speeds. The most regular surgical 
methodology throughout a Tka strategy includes an 
entry point through the extensor system.  

This surgical approach clearly mixes preoperative 
quality shortfalls as patients prepare less than 50% of 
their preoperative torque values at 1 month after Tka. 
While quadriceps quality builds consistently 
thereafter, huge updates in quality begin tapering off 
6 to 12 months taking after surgery. Thus, while 
isometric quadriceps quality enhances 10% to 20% 
from preoperative levels taking after Tka (85-95 
Nm),6,72 quality once in a while ever achieves the 
quality of age-matched solid people  or the potential 
isometric or isokinetic quality levels of the 
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nonoperative knee extensor muscles now and again, 
the measure of leftover shortcoming in people taking 
after Tka is considerable in that a general quality 
shortfall of 20% or more is regular.  

Some alert must be pushed when translating comes 
about that utilize the uninvolved appendage as a 
comparator. More or less 40% of patients with 
unilateral Tka advancement to a Tka in their 
nonoperative lower limit by 10 years; consequently, 
the uninvolved knee may as well likely not be 
acknowledged a commonly sound on the other hand 
unimpaired joint. Hence, the aforementioned gauges 
of shortcoming are traditionalist.  

23 Accordingly, while looking at the lifelong quality 
results of Tka to sound age-matched groups,40 the 
quality shortage develops to between 30% what's 
more 48%. In synopsis, the quadriceps quality 
shortages before surgery are enormously intensified 
early after surgery what's more gradually recuperate to 
levels just somewhat superior to preoperative qualities. 
Accordingly, prior quadriceps shortcoming is definitely 
not determined exclusively by Tka and quality values 
post surgery are far from age-matched regulating 
qualities.  

Quadriceps Muscle Activation Failure Following Tka : 
Quadriceps muscle shortcoming in patients with Oa of 
the knee is ascribeed partially to inadequacy of 
voluntary muscle initiation (ie, muscle inhibition).79 
The inadequacy of voluntary initiation of skeletal 
muscle is demarcated as the ineptitude to process all 
ready drive of a muscle in spite of maximal voluntary 
effort. There are 2 normal strategies for comparing 
washout of voluntary initiation: twitch introduction 
what's more blast superimposition.  

The twitch introduction technique is performed by 
superimposing a lone or different beats on different 
intensities of muscle withdrawals from 0% (resting) to 
100% maximal voluntary withdrawal (Mvc). A blast 
superimposition procedure is more normally used to 
figure out the levels of voluntary activation by 
superimposing a train of heightened voltage beats with 
fast recurrence on a Mvc. Washout of voluntary 
actuation of the quadriceps utilizing blast 
superimposition is regularly reported as a file called 
the midway actuation proportion (Car). The Car is 
inferred by isolating the maximal voluntary constrain by 
the aggregate energy accomplished by means of a 
voluntary undertaking in addition to potential 
electrically evoked energy. A Car of 1.0 indicates finish 
actuation of the muscle.  

Sound more senior mature people (66 to 83 years of 
age) with no known knee pathology have been 
accounted for to have an extent of Car estimations 
(0.87-1.00), with a normal Car of 0.96.40,49,77 When 
translating the studies utilizing superimposed electric 
stimulation procedures, it is significant to acknowledge 
the relationship between the Car and voluntary effort. 
The ascertained Car may be lower than the correct 

Car, and the washout of voluntary actuation may be 
overestimated.  

Some alert must be pushed when deciphering comes 
about that utilize the uninvolved appendage as a 
comparator. More or less 40% of patients with 
unilateral Tka advancement to a Tka in their 
nonoperative lower limit by 10 years; henceforth, the 
uninvolved knee might as well presumably not be 
acknowledged a regularly sound alternately 
unimpaired joint. Thusly, the aforementioned gauges 
of shortcoming are preservationist.  

23 Accordingly, while analyzings the lifelong quality 
conclusions of Tka to sound age-matched groups, the 
quality setback develops to between 30% also 48%. In 
rundown, the quadriceps quality setbacks preceding 
surgery are significantly aggravated early after surgery 
also gradually recoup to levels just somewhat 
superior to preoperative qualities. Hence, prior 
quadriceps shortcoming is most certainly not 
determined exclusively by Tka and quality values 
post surgery are far from age-matched regularizing 
qualities. 

Quadriceps Atrophy Following a Tka : Sarcopenia, 
the ongoing misfortune of muscle mass with 
maturing, is a principal patron to handicap in the 
elderly population. The quadriceps muscle initiation 
disappointment give in patients Oa may be donating 
to muscle atrophy, as neuromuscular restraint 
anticipates full muscle initiation and probably blunts 
the stimulus vital to administer muscle mass.31 
Clinicians sense both initiation disappointment and 
atrophy happen in those with Tka, however there are 
not many reports which have surveyed muscle 
estimate updates preceding or accompanying Tka. 
Quadriceps atrophy of 5% to 20% has been 
accounted for in the predominant month after 
surgery contrasted with preoperative values. A later 
report using attractive reverberation imaging 
appraisals on patients who are anticipating surgery 
portrays a mean quadriceps cross-sectional territory 
that is truly modest at 42.3 cm2. Also, a 10% 
diminish in muscle measure 1 month emulating Tka 
(38.2 cm2), contrasted with the preoperative 
qualities, has been reported. While incorporating 
quadriceps atrophy into the relapse model with 
actuation flop 85% of the change in quadriceps 
quality in the first month after surgery is clarified, 
however the commitment of the voluntary actuation 
was almost twice the relative commitment of the 
maximal cross-sectional range in the relapse 
equation.54 The atrophy connected with Tka may be 
a progressive gauge of muscle misfortune, 
recognizing the observations that have been made to 
the uninvolved additionally the preoperative qualities. 
As noted prior, the surmise that the uninvolved 
furthest point is "standard" may not be a substantial 
observation in people with a history of Oa. The 
maximal quadriceps Csa of patients between the a 
long time of 41 to 75 a long time with a history of Oa 
is 46.1 to 49.5 cm2. This is impressively less than a 
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similar aggregation between the a long time of 65 and 
81 years, with a maximal Csa of 63.5 to 68.1 cm2. In 
synopsis, most people with a Tka display modest 
quadriceps Csa values that are steady with lifelong 
Oa-impelled shortcoming. Too, it is still indistinct if 
muscle quality what's more atrophy can come back to 
age-matched ordinary qualities with postoperative 
recovery mediations. 

REHABILITATION FOLLOWING TKA 

The loss of quadriceps muscle strength seems to be 
an inevitable consequence for people who have TKA 
surgery; hence, some have suggested the need for a 
more aggressive and long-term postoperative 
rehabilitation approach. Quadriceps muscle 
impairments and corresponding functional limitations 
have been addressed in physical therapy regimens, 
but the outcomes to date have generally been 
suboptimal and individuals with TKA continue to 
perform below age- and gender-matched controls.  
The reports of both preoperative and postoperative 
TKA rehabilitation outcomes suggest further 
modifications to the physical interventions that are 
needed to maximize muscle structure and functional 
response post surgery. However, further research, 
specifically randomized controlled trials, is warranted 
to investigate the effectiveness of strengthening 
exercises and manual physical therapy in individuals 
after a TKA.. 

Preoperative Interventions : Physical countermeasures 
have been successful in improving knee pain, 
strength, and joint stability in those with knee OA who 
were not yet planning to have a TKA.11,12,20 For 
those who go on to a TKA, preoperative quadriceps 
strength is a strong predictor of functional performance 
1 year after surgery. Furthermore, individuals with 
more extensive signs of OA have more quadriceps 
weakness. If quadriceps weakness could be 
addressed prior to TKA surgery, then perhaps patients 
might experience a better overall functional level. 

Postoperative Interventions : There is a dearth of 
available evidence for determining the best possible 
postoperative rehabilitation intervention, though a 
limited number of reports suggest that improvements 
in ROM and strength, a lowered pain level, and 
improvements in independence with activities of daily 
living have resulted from such interventions. 

The authors of a recent randomized controlled trial 
comparing a supervised home rehabilitation exercise 
program to standard-care control group reported that 
individuals with TKA who received 12 supervised 
rehabilitation treatment sessions starting 2 months 
after surgery walked longer distances at 1 year after 
surgery compared to the control group, and the 
distance walked in 6 minutes was within 1 standard 

deviation of a group of healthy, age-matched 
individuals. 

58 The treatment group showed an accelerated 
symptom recovery with less pain, stiffness, and 
difficulty performing daily activities compared to the 
standard-care group, as reported on the WOMAC and 
SF-36 at 6 months after surgery; but no significant 
differences were noted at 1 year postsurgery.  

PROPOSALS AND TKA SCIENTIFIC 
SUGGESTIONS 

The suggestions and clinical guidelines portrayed 
underneath are inferred from the best ready proof, yet 
extra research, explicitly randomized regulated trials, 
is would have been wise to enhance short-and 
lifelong results for people after a Tka. All things 
considered, beneficiaries of Tka may as well react 
positively to comparable remedial practice guidelines 
as proposed by the American College of Sports 
Medicine (Acsm) for more senior individuals. That is, 
continuous resistive preparing of major muscle 
amasses (particularly of the easier limits) ought to be 
performed 2 to 3 times each week and high-impact 
preparing 3 times each week for 30 to 40 minutes. 
The high-impact preparing for those with a Tka, be 
that as it may, may as well incorporate strolling on 
even ground at first, including mounts, and arranging 
stairs. Larger amount vigorous practices that 
minimize effect to the knee, for example swimming, 
cycling, water vigorous exercise, and control strolling, 
are additionally suggested.  

Recreational exercises with elevated joint loads, for 
example skiing, tennis, also climbing, ought to be 
performed with alert and just infrequently. Tka 
beneficiaries are decidedly advised to dodge even 
the least level sway recreational and sports exercises 
until their quadriceps also hamstring muscles are 
restored sufficiently. Specific suggestions inferred 
from the 1999 Knee Society Survey have been 
utilized to advance an accord proposal for games 
also brandishes investment for those with a Tka. In 
spite of the aforementioned guidelines, numerous 
Tka beneficiaries still experience noteworthy trouble 
in performing exercises that need larger amount 
versatility abilities similar with recreational exercises. 

CONCLUSION 

Muscle impairments that exist following a TKA may 
persist for years. Improving quadriceps strength may 
mitigate these impairments and result in improved 
functional outcomes. An emphasis on muscle 
weakness countermeasures, like resistance 
exercises and NMES, is needed. Further research is 
required to determine the optimal exercise 
prescription that can safely augment the return to 
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near-normal levels of activity and function for 
individuals who had TKA surgery. 
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