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Abstract

Total knee arthroplasty (TKA) is a completely a hit shape of remedy for degenerative
abnormalities of the knee. The demand for TKA is developing around the paintings due to the
growing older of the population and the want to keep people’s quality of life. However, after
one in each 300 knee arthroplasties, ache without any known rationalization might be provided.
Pain can also arise either at relaxation or with motion. Research have validated that terrible
control of acute pain after TKA is strongly related to development of persistent pain,
emphasizing the significance of suitable manage of acute pain after TKA. In the current study
we reviewed causes of pain following TKA and their management.
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Introduction

Total knee arthroplasty (TKA) is a completely a
hit shape of remedy for degenerative
abnormalities of the knee.!'”! The demand for
TKA is developing around the paintings due to
the growing older of the population and the
want to keep people’s quality of life. However,
after one in each 300 knee arthroplasties, ache
without any known rationalization might be
provided.B*>¢7# Pain can also arise either at
relaxation or with motion. ©'®) Research have
validated that terrible control of acute pain after
TKA is strongly related to development of
persistent pain, emphasizing the significance of
suitable manage of acute pain after TKA.[''!?
Early diagnosis may be very vital for the
remedy of intractable ache following TKA. A
reoperation performed without identity of a
selected motive incorporates an excessive
danger of failure.!"*! Pain following TKA can be
due to various pathologies!'¥ which include
loosening, infection, factor  malposition,
inadequate gentle tissue balancing,
arthrofibrosis, ™! and smooth tissue
impingement. Analysis of the purpose of pain
consequently needs an intensive clinical
evaluation and the wusage of suitable
investigations.'*'”) Ache because of smooth
tissue impingement inside the intercondylar
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notch " and patellofemoral joint ! has been
previously mentioned. Evaluation of a painful
total prosthesis must contain four essential
factors, if you want to perceive the precise
etiology: medical assessment, laboratory
research, imaging evaluation and
microbiological evaluation. Nearly 90% of the
patients assume to be completely ache loose
after TKA, however in keeping with a latest
study, alas handiest 43% of them are fully ache
unfastened after surgical procedure displaying
an extremely good discrepancy.?” In addition
factors, which include girl gender, younger age
on the time of surgery and depression, look like
associated with improved chance of pain after
TKA.?"! Reduced mental well-being has also
shown a worse short time period outcome.?! In
comparison, inaction will motive obese, loss of
cardio fitness, coordination, muscles, and
osteoporosis will be very in all likelihood.!*’!
We shall take into account the diagnosis and
treatment of the painful general knee
replacement from an anatomical perspective,
stratified into intra-articular, periarticular, and
additional-articular/systemic reasons.

Reasons of ache following TKA

Extensively divided into more-articular, intra-
articular reasons:

1. Intra-articular reasons: polyethylene put on
out, loosening, instability, patello-femoral
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maltracking, recurrent hemarthrosis, tendon
rupture, stiffness, infections, synovial pinching,
arthrofibrosis, popliteal tendon impingement,
overhanging factor, gout, patellar clunk
syndrome.

2. Peri-articular: neuroma, fracture, heterotopic
ossification, bursitis

3. Extra-articular reasons: osteoarthritis (OA)

backbone, avascular necrosis (AVN) of
backbone, neurological 1ssues, arterial
insufficiency, aneurysm, thrombosis, reflex

sympathetic dystrophy, OA of hip, AVN of hip,
gentle tissue pathologies like tendinitis, bursitis,
neuroma, complex local pain syndrome.

4. Others: Paget’s sickness, rheumatoid arthritis,
and many others.

5. Psychological.

Pathogenesis of Pain after TKA

Many consider that the pathogenesis of residual
knee pain after TKA entails thermal, chemical,
or mechanical stimuli that prompt loose nerve
endings inside the peripheral frightened
machine.***! Across the patellofemoral joint
there are many structures with a huge quantity
of free nerve endings, such as the quadriceps,
retinacula, and synovium.?**”! Once stimulated,
these free nerve endings transmit indicators to
the central worried system through both
myelinated A fibers or unmyelinated C fibers.
The A fibers are in large part liable for sharp,
acute pain, while the C fibers are lots slower and
transmit a dull, continual ache.

Causes of pain after TKA

Arthrofibrosis

Arthrofibrosis has been mentioned in around
10% of patients following TKR [ and is
characterized by immoderate scarring causing
painful stiffness of the joint. Most patients
achieve a satisfactory variety of motion after
total knee replacement and are able to carry out
their sports of day by day residing without
obstacle. Usually, 63° is needed for the swing
phase of gait, 83° for stair ascent, 85° for stair
descent, at the least ninety three tiers to upward
push from a chair and 106 tiers to fasten a
shoelace.”™ However, postoperative stiffness
happens, and patients might not achieve these
degrees of motion. This expectedly causes
considerable  functional predicament and
affected person dissatisfaction. An overview of

general knee revisions has shown that 14.6% of
revisions are for inability to gain exceptional
range of motion.”!

Stiffness takes place in each posterior stabilized
and posterior cruciate-retaining implant designs.
Threat factors for limited postoperative range of
movement consist of restricted preoperative
variety of movement, contractures, obesity in
which posterior smooth tissue impingement
limits flexion, immoderate intra-articular scar
from previous operations, and terrible patient
compliance with postoperative rehabilitation
protocols.’”  Open procedures have the
advantage of permitting radical scar excision,
ligament rebalancing, and exchange of the
polyethylene insert if necessary. Must these fail,
revision arthroplasty with definitive
reestablishment of flexion-extension gaps,
ligament balance, and probably a better diploma
of prosthetic constraint can be important.
Revision has proven nice outcomes in terms of
ache and range of movement in numerous small
research.*'"? Barr et al suggested a case of ache
after 8months of TKA in which fibrous tissue
was determined in lateral gutter. It turned into
debrided arthroscopically, thereafter which
patient remained ache free even at 12 months
follow up.**

Recurrent Hemarthrosis

Recurrent hemarthrosis is an uncommon
however significantly disabling reason of ache
following total knee arthroplasty. A review of
30 instances of patients who experienced painful
recurrent hemarthrosis after general knee
replacement was done in one study.** The
sufferers developed their first hemarthrosis a
median of 2 years after their replacements. Most
experienced more than one episodes of bleeding.
Approximately one-third of the sufferers had
decision of signs with aspiration, relaxation, ice,
and elevation accompanied by using sluggish go
back to sports. Of the patients who underwent
surgical exploration, about half of them had an
identifiable etiology for his or her bleeding.

Instability

Valgus-varus and flexion-extension instability,
is an ability motive for ache and incapacity
following overall knee replacement.”¥ It
happens in 1% to 2% of patients and may be
present in either posterior stabilized or cruciate
maintaining knees. Overall, instability accounts
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for 10% to 20% of all overall knee revisions,
following simplest contamination and aseptic
loosening in occurrence.*® Instability may be
resulting from trauma, ligamentous stretch,
insufficient stability on the time of surgical
operation, or a systemic disease which include
Ehlers-Danlos disease. Most effective 1% of the
sufferers had recurrent instability.’)  If
incompetent ligaments had been diagnosed,
revision to more exceptionally restricted
additives become encouraged.’® Eighty-six
percent fulfillment is said when revising to a
more constrained factor. A revision operation
that specializes in balancing the flexion-
extension gaps along with revision to a posterior
stabilized knee is the maximum dependable
treatment for symptomatic flexion instability
after PCL maintaining prosthesis.””!
Hydrarthrosis has been discovered to be a
grievance not unusual to all such sufferers, and
73% of them suggested improvement of the
effusion through rest.*"!

In most instances, all 3 play a position. No
longer all volatile TKAs are but, instances of
‘number one instability’. Pain inhibition,
extensor rupture, constant flexion contracture,
U1 patellar dislocation thing loosening with
bone loss, periprosthetic fracture or issue
breakage may additionally render a knee
‘unreliable’ or ‘risky’; in short, any of the other
modes of failure.

Popliteal tendon & tissue
impingement

The popliteus tendon may additionally subluxate
anteriorly or posteriorly over a lateral femoral
condylar osteophyte or an overhanging fringe of
the posterior femoral condylar prosthesis,
inflicting a painful snap or maybe audible
popping sensation inside the poster lateral nook
of the knee after overall knee arthroplasty. Such
symptomatic snapping is mentioned in 0.2% of
total knee replacements.*>#* Barnes and Scott
diagnosed and intraoperatively addressed this in
2.7% of three hundred consecutive knees.*) If a
lateral rebound is present, both of these
situations must be assessed, with correction of
the implant size or resection of the osteophyte.
Hirsch & Sallis reported 3 cases of pain
following TKA due to impingement of
hypertrophic fibrous tissue on anterior eminence
of polyethylene tibial component. This fibrous
tissue was originating from intercondylar notch,

other soft

which was excised from all the 3 cases via open
arthrotomy in 2 and arthroscopically in 3"
patient thus deepening the intercondylar notch.
All the patients got symptomatic pain relief
thereafter.[**]

Patellar clunk syndrome

The diagnosis is characterized through a
clunking sound or a rebound in the course of
flexion motion at among 30 and 45 levels of
flexion. The mechanical phenomenon is
resulting from a suprapatellar fibrous nodule
that interferes with how the patella slides over
the femoral trochlea. This phenomenon is
carefully associated with the design of the
femoral aspect and its incidence is up to 3.9% in
Insall-Burnstein type 2 prostheses.*”] Around
50% of such patients evolve well just thru
remark.®! For the others, the remedy is
resection of the nodule, which may be finished
arthroscopically.*”? For every of these, the
patellar button is designed to live inside the
femoral trochlear groove even as the extensor
mechanism and the patellar bone dislocate,
causing extra wear or parting of the issue from
the patella.[**4’!

Infections

Infection ought to be taken into consideration
within the assessment of each affected person
with a painful total knee substitute. Infections
are reported to occur in 0.5% to 2% of patients
undergoing number one general knee
replacements and five% to 7% of revision
sufferers.®™® Rheumatoid arthritis, diabetes, oral
steroid use, weight problems, concurrent
infections, malnutrition, and better tiers of
prosthetic constraint all increase the relative
chance of infection.”’”? The most customary
organisms is staphylococcus aureus. Methicillin
and vancomycin resistant organisms are
becoming an increasing number of established
and hard to deal with. Persistent ache is the best
constant locating with contamination, despite
the fact that a draining wound or history of
wound problems or any erythema ought to
additionally  enhance the suspicion for
infection.'”*** Bone scans also are helpful, with
sensitivities and specificities of approximately
80%. Combining a technetium-99m-sulfur
colloid test with an Indium-111 leukocyte scan
improves sensitivity to 100%, specificity to
97%, and accuracy to ninety eight% in
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diagnosing inflamed cemented total hip
arthroplasties.® Aspiration of the knee must be
done and the fluid must be analyzed for
lifestyle, glucose, and mobile count. Even
though current research quote 100% sensitivity
for aspiration,”®® different research show only a
75% nice predictive price and 90% negative
predictive value. Polymerase chain reaction
checking out has been advocated however has
such high sensitivity that it is able to increase
the degree of false-wonderful results.P’"* A
glycocalyx layer formed around the prosthesis
may additionally save you antibiotic penetration
to the prosthesis, rendering antibiotic treatment
alone useless.”” Open surgical debridement,
radical synovectomy, and antibiotic remedy are
a hit in best 20% to 30% of acute infections.!®"!
Arthroscopic debridement has only visible mild
success within the eradication of acute (within 4

weeks of surgical operation) infections,
supplying eradication in fifty two% of
patients.®") At some point of the period in-

between, a spacer of antibiotic-impregnated
methyl methacrylate is often used. As much as
97% eradication prices are mentioned with this
method.”® The usage of a PROSTALAC useful
spacer product of antibiotic-weighted down
cement with a small metallic-on-polyethylene
articulation is of interest because of its capacity
for better function and renovation of precise
alignment and stability of the knee. This
facilitates 2-stage procedures. Using this
technique in a two-stage alternate with a mean
four years’ follow up, remedy fees of 91% have
been established.®” Even though that is
promising, in addition effects-primarily based
studies are necessary. All painful total knee
replacements need to be evaluated for the
possibility of an indolent infection.

Patello-femoral issues
Anterior knee ache 1is an exceedingly
commonplace trouble after general knee

arthroplasty and is frequently attributed to the
patellofemoral articulation. The prevalence of
anterior knee pain after total knee replacement
has been pronounced as high as 25.1% in knees
with unresurfaced patellaec and 5.3% in
resurfaced patellae.[*! Average, approximately
10% of patients with general knee alternative
may be predicted to have anterior knee ache.*
Troubles with the patellofemoral articulation in
a total knee may be preferable to malalignment
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and maltracking of the patella, osteonecrosis,
fracture, loosening, issue failure, tendon rupture,
and peripatellar fibrosis. Evaluation of this ache
must first become aware of whether or not the
patella has been resurfaced, as unresurfaced
patellae were proven to have a notably higher
occurrence of pain. The patella ought to be
resurfaced in obese patients, patients with
inflammatory arthritis, preoperative
maltracking, good sized lack of cartilage and
uncovered subchondral bone at the patella, gross
floor irregularities, and those with sizable
anterior knee ache preoperatively.!®”!

Patella maltracking is evident when the patella
fails to maintain a congruent articulation with
the trochlear groove of the femoral component.
Failure to acquire satisfactory monitoring may
also cause ache and crepitance in addition to put
on, failure of the patellar thing, loosening, and
fracture. Maltracking is maximum generally as a
result of an imbalance of the extensor
mechanism, particularly with tightness of the
lateral retinaculum and weakness of the vastus
medialis. It is important to perform diligent
intraoperative assessment of patellar monitoring
to keep away from patellofemoral instability.
Accordingly, it is essential to resect the equal
quantities of bone from the medial and lateral
aspects to preserve this orientation. An oblique
resection, taking too much bone off laterally,
results in maltracking.

Fractures of the patella are usually rare,
mentioned as 0.12%, despite the fact that one
small study in the literature quotes a 21%
prevalence.[®“*”) They may be related to trauma,
patellar subluxation, inadequate resection,
immoderate resection, thinning the patella to
much less than 15mm, and operative disruption
of the patellar blood supply, particularly whilst
median parapatellar publicity is accompanied by
way of lateral release.l*) Remedy commonly
relies upon at the competence of the extensor
mechanism, the degree of displacement, and the
integrity of prosthetic fixation.

Polyethylene wear & loosening

Wear and aseptic loosening have been proven to
be the most common modes of failure requiring
surgical operation, together accounting for as
much as forty nine% of revision operations.*’
From a basic science point of view, osteolysis is
the granulomatous reaction to polyethylene,
polymethylmethacrylate, and metallic particles,
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which are shaped by way of each the
articulating and nonarticulating (undersurface)
surfaces of the prosthetic knee. Delamination,
adhesion, and abrasion motive the liberation of
free debris that make contributions to osteolysis.
16 % of total knees are mentioned to have
osteolysis.!® Risk factors consist of incongruent
articulations, bad tibial locking mechanisms,
skinny polyethylene, sterilization of
polyethylene with gamma irradiation in air,
fixation screws in the tibial base plate, and an

prolonged shelf existence of the polyethylene
implants. Maximum patients remain
asymptomatic. A triad of effusion, ache, and
change in coronal alignment, normally into
varus, is strongly suggestive of increased
polyethylene put on."” 1 author mentions
radiolucent lines in seventy two% of the tibiae,
54% of the femurs, and 33% of patellae.l”"!
Recuperation of bone and fixation, not
constraint, repair stability."

Figure 1: showing management flowchart for pain after TKA
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Neuromas

While the infrapatellar branch of the saphenous
nerve has a distribution across the tibial
tuberosity, and the medial cutaneous nerve of
the thigh has a distribution across the patella, the
inferior cutaneous nerve of the thigh, the
proximal tibiofibular nerve, the medial
retinacular nerve, the common peroneal nerve,
and the lateral reticular nerve all additionally
have  particular, = recognized  cutaneous
distributions about the knee.!”! When suspected,
neuromas need to initially be dealt with physical
modalities which include wet heat, rubdown,
topical steroid-containing creams, iontophoresis,
and neuropathic ache medications.

Dellon et al. studied the results of 70 patients
dealt with selective surgical denervation of
continual neuroma ache approximately the knee.
Having excluded other reasons for knee ache,
consisting of contamination, they considered
this technique for patients who had continual
pain for at the least 6 months and had no
effusion or apparent mechanical cause for pain.
86% of the patients had been happy and
demonstrated alleviation of their ache in
addition to giant improvement of their knee
society ratings, which accelerated from a
median of fifty one to mean of 82.49.17

Bursitis

Pes anserine bursitis and patellar tendinitis can
also be chargeable for a painful general knee
arthroplasty.  Periarticular ~ pain  located
approximately 5cm beneath the knee joint at the
anterior and medial portion of the tibia may also
suggest pes bursitis. Scrutiny of patella tracking
and the patellofemoral articulation are essential.
Strain fractures ought to be excluded. Isolated
patellar tendinitis responds to physical remedy,
stressing hamstring stretching, bracing, and
vastus medialis strengthening.[>”®!

Patellar fractures

Consists of transverse patella fractures that
result in an ‘extensor lag’, as they do not
respond properly to fracture fixation.””’®! Like
ruptures, transverse fractures are frequently best
treated with allograft reconstruction.!’?%"
Management flowchart carved out according to
our clinical experience is depicted in figure 1.

Conclusion

Knees that present pain after TKA should be
dealt with in a systematized way, with the
intention to attain a specific prognosis.
Treatment must best be instituted after the
reason of the pain has been recognized, even as
bearing in thoughts that most effective 20% of
the instances of pain of unknown beginning that
go through revision gift development of their
situation. In end, no gold treatment for ache
treatment after TKA exists within the literature.
Excessive or doubtful risk of bias, heterogeneity
of trial designs, and the small trial pattern sizes,
are demanding situations in designation of a
first-class demonstrated ideal postoperative
analgesic regimen for TKA. A manner to
triumph over those challenges can be to set up
general studies tips concerning postoperative
ache management, and focus on conducting high
satisfactory upscale trials.
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