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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.[1,2] 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.[3,4,5,6,7,8] Pain can also arise either at 
relaxation or with motion. [9,10] 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.[11,12] 
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.[13] Pain following TKA can be 
due to various pathologies[14] which include 
loosening, infection, factor malposition, 
inadequate gentle tissue balancing, 
arthrofibrosis,[15] and smooth tissue 
impingement. Analysis of the purpose of pain 
consequently needs an intensive clinical 
evaluation and the usage of suitable 
investigations.[16,17] Ache because of smooth 
tissue impingement inside the intercondylar 

notch [18] and patellofemoral joint [19] 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.[20] 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.[21] Reduced mental well-being has also 
shown a worse short time period outcome.[22] In 
comparison, inaction will motive obese, loss of 
cardio fitness, coordination, muscles, and 
osteoporosis will be very in all likelihood.[23] 
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 issues, 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.[24,25] Across the patellofemoral joint 
there are many structures with a huge quantity 
of free nerve endings, such as the quadriceps, 
retinacula, and synovium.[26,27] 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 [15] 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, 630 is needed for the swing 
phase of gait, 830 for stair ascent, 850 for stair 
descent, at the least ninety three tiers to upward 
push from a chair and 106 tiers to fasten a 
shoelace.[28] 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.[29]  
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.[30] 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.[31,32] 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.[33] 
 

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.[34] 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.[35] 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.[36] 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.[37] If 
incompetent ligaments had been diagnosed, 
revision to more exceptionally restricted 
additives become encouraged.[38] 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.[39] 
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.[40] 

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, 
[41] 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 & other soft 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.[35,42] Barnes and Scott 
diagnosed and intraoperatively addressed this in 
2.7% of three hundred consecutive knees.[43] If a 
lateral rebound is present, both of these 
situations must be assessed, with correction of 
the implant size or resection of the osteophyte.[3] 
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, 

which was excised from all the 3 cases via open 
arthrotomy in 2 and arthroscopically in 3rd 
patient thus deepening the intercondylar notch. 
All the patients got symptomatic pain relief 
thereafter.[44] 

 

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.[45] Around 
50% of such patients evolve well just thru 
remark.[46] For the others, the remedy is 
resection of the nodule, which may be finished 
arthroscopically.[47] 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.[48,49] 

 

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.[50] Rheumatoid arthritis, diabetes, oral 
steroid use, weight problems, concurrent 
infections, malnutrition, and better tiers of 
prosthetic constraint all increase the relative 
chance of infection.[51,52] 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.[53,54] 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.[55] 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,[56] 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.[57,58] A 
glycocalyx layer formed around the prosthesis 
may additionally save you antibiotic penetration 
to the prosthesis, rendering antibiotic treatment 
alone useless.[59] Open surgical debridement, 
radical synovectomy, and antibiotic remedy are 
a hit in best 20% to 30% of acute infections.[60] 
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.[61] 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.[56] 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.[62] 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 is 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 patellae and 5.3% in 
resurfaced patellae.[63] Average, approximately 
10% of patients with general knee alternative 
may be predicted to have anterior knee ache.[64] 
Troubles with the patellofemoral articulation in 
a total knee may be preferable to malalignment 

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.[65] 

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.[66,67] 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.[68] 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.[29] 
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.[69] 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.[70] 1 author mentions 
radiolucent lines in seventy two% of the tibiae, 
54% of the femurs, and 33% of patellae.[71] 
Recuperation of bone and fixation, not 
constraint, repair stability.[72] 

 

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.[73] 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.[74] 
 

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.[75,76] 

 

Patellar fractures 
Consists of transverse patella fractures that 
result in an ‘extensor lag’, as they do not 
respond properly to fracture fixation.[77,78] Like 
ruptures, transverse fractures are frequently best 
treated with allograft reconstruction.[79,80] 
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. 
 

Conflict of Interest: None declared 
Source of Support: Nil 

 

References 
 

1. Schai P, Thornhill T, Scott R. Total knee arthroplasty with 
the PFC system: results at a minimum of ten years and 
survivorship analysis. J Bone Joint Surg. 1998; 80-B 
(5):850–858. 

2. Ritter M, et al. Long-term survival analysis of a posterior 
cruciate-retaining total condylar total knee arthroplasty. Clin 
Orthop. 1994; 309:136–145. 

3. Brassard M, Insall J, Scuderi G, et al. Complications of Total 
Knee Arthroplasty. In: Insall JN, Scott WN. Surgery of the 
knee. Philadelphia: Churchill Livingstone. 2006; 1753. 

4. Anonymous. Strategic Opportunities in Joint Replacement: 
The Surgeon’s Perspective. Chagrin Falls, OH: Knowledge 
Enterprises, Inc; 1998. 

5. Bonnin M, Basiglini L, Archbold H. What are the factors of 
residual pain after uncomplicated TKA? Knee Surg Sports 
Traumatol Arthrosc. 2011; 19(9):1411-7. 

6. Ong K, Mowat F, Chan N, et al. Economic burden of 
revision hip and knee arthroplasty in medicare enrollees. 
Clin Orthop Relat Res. 2006; 446:22–28. 

7. Bae D, Yoon K, Kim H, et al. The results of revision total 
knee arthroplasty. J Korean Orthop Assoc. 2003; 38(7):689-
94. 

8. Kurtz S, Ong K, Lau E, et al.  Projections of primary and 
revision hip and knee arthroplasty in the United States from 
2005 to 2030. J Bone Joint Surg Am. 2007; 89:780–785. 

9. Mont M. Exploration of radiographically normal total knee 
replacements for unexplained pain. Clin Orthop. 1996; 
331:216–220. 

10. Puolakka P, Rorarius M, Roviola M, et al. Persistent pain 
following knee arthroplasty. Eur J Anaesthesiol. 2010; 
27(5):455-60. 

11. Perkins F, Kehlet H. Chronic pain as an outcome of surgery: 
a review of predictive factors. Anesthesiology. 2000; 
93(4):1123-33. 

12. Cho W, Ahn H, Kim M, et al. Pain after total knee 
arthroplasty. J Korean Orthop Assoc. 2006; 41(1):129-33. 



Goyal L et al; Pain Following Total Knee Arthroplasty 

J Cont Med A Dent January-April 2018 Volume 6 Issue 1 29 

13. Mandalia V, Eyres K, Schranz P, et al. Evaluation of patients 
with a painful total knee replacement. Journal of Bone and 
Joint Surgery B. 2008; 90(3):265–271. 

14. Maloney W. The stiff total knee arthroplasty: evaluation and 
management. Journal of Arthroplasty. 2002; 17(4):71–73. 

15. Dennis D. A stepwise approach to revision total knee 
arthroplasty. J Arthroplasty. 2007; 22(4.1):32-8. 

16. Dennis D. Evaluation of painful total knee arthroplasty. J 
Arthroplasty. 2004; 19(4.1):35-40. 

17. Hirsh D, Sallis J. Pain after total knee arthroplasty caused by 
soft tissue impingement. Journal of Bone and Joint Surgery 
B. 1989; 71(4):591–592. 

18. Pettine K, Bryan. A previously unreported cause of pain after 
total knee arthroplasty. Journal of Arthroplasty. 1986; 
1(1):29–33. 

19. Mannion A, Ka¨mpfen S, Munzinger U, et al. The role of 
patient expectations in predicting outcome after total knee 
arthroplasty. Arthritis Res Ther. 2009; 11:139-144. 

20. Bourne R, Chesworth B, Davis A.  Patient satisfaction after 
total knee arthroplasty: who is satisfied and who is not? Clin 
Orthop Relat Res. 2010; 468:57–63. 

21. Walton M, Newman J. Pre-operative mental wellbeing and 
the outcome of knee replacement. Knee. 2008; 15:277–280. 

22. Barry H, Eathorne S. Exercise and aging. Issues for the 
practitioner. Med Clin North Am. 1994; 78:357–376. 

23. Mackie A, Muthumayandi K, Shirley M. Association 
between body mass index change and outcome in the first 
year after total knee arthroplasty. J Arthroplasty. 2015; 
30(2):206-209. 

24. Bodine S. Peripheral nerve, physiology, anatomy and 
pathology. In: Einhorn TA, Simon SR, Buckwalter JA, eds. 
Orthopaedic Basic Science. 2nd ed. Rosemont, IL: American 
Academy of Orthopaedic Surgeons. 2010; 617-682. 

25. Breugem S, Haverkamp D. Anterior knee pain after a total 
knee arthroplasty: what can cause the pain? World J Orthop. 
2014; 5(3):163-170. 

26. Biedert R, Sanchis-Alfonso V. Sources of anterior knee pain. 
Clin Sports Med. 2002; 21(3):335-347. 

27. Laubenthal K. A quantitative analysis of knee motion during 
activities of daily living. Phys Ther. 1972; 52:34–43. 

28. Sharkey P, Hozack W. Why are total knee arthroplasties 
failing today? Clin Orthop. 2002; 404:7–13. 

29. Bocell J, Thorpe C. Arthroscopic treatment of symptomatic 
total knee arthroplasty. Clin Orthop. 1991; 271:125–134. 

30. Ries M, Badalamente M. Arthrofibrosis after total knee 
arthroplasty. Clin Orthop. 2000; 380:177–183. 

31. Christensen C, et al. Revision of the stiff total knee 
arthroplasty. J Arthroplasty. 2002; 17(4):409–415. 

32. Lynne B, Vikas K, Julian Owen. An Unusual Cause of 
Lateral Knee Pain following Total Knee Replacement. 
Hindawi Publishing Corporation, Case Reports in 
Orthopedics. 2011; 3.  

33. Kindsfater K, Scott R. Recurrent hemarthrosis after total 
knee arthroplasty. J Arthroplasty. 1995; 10:S52–S55. 

34. Sofka C. Current applications of advanced cross-sectional 
imaging techniques in evaluating the painful arthroplasty. 
Skeletal Radiol. 2007; 36(3):183-93. 

35. Cameron H, Hunter G. Failure in total knee arthroplasty: 
mechanisms, revisions, and results. Clin Orthop. 2000; 
170:141–146. 

36. Haas S, Insall J, et al. Revision total knee arthroplasty with 
modular components with stems inserted without cement. J 
Bone Joint Surg. 1995; 77(A):1700–1707. 

37. Brooks H, Fehring T. Polyethylene exchange only for 
prosthetic knee instability. Clin Orthop. 2002; 405:182–188. 

38. Pagnano M, Hanssen A, et al. Flexion instability after 
primary posterior cruciate retaining total knee arthroplasty. 
Clin Orthop. 1998; 356:39–46. 

39. Firestone T, Eberle R. Surgical management of symptomatic 
instability following failed primary total knee replacement. J 
Bone Joint Surg Am. 2006; 88(4):80-4. 

40. Perry J, Antonelli D, Ford W. Analysis of knee-joint forces 
during flexed-knee stance. J Bone Joint Surg. 1975; 57-A: 
961–967. 

41. Allardyce T, Scuderi G, Insall J. Arthroscopic treatment of 
popliteus tendon dysfunction following total knee 
arthroplasty. J Arthroplasty. 1997; 12(3):353–355. 

42. Barnes C, Scott R. Popliteus tendon dysfunction following 
total knee arthroplasty. J Arthroplasty. 1995; 10(4):543–545. 

43. Hirsch D, Sallis J. Pain after total knee arthroplasty caused 
by soft tissue impingement. J Bone Joint Surg. 1989:71-B: 
191-2. 

44. Maloney W, Schmidt R, Sculco T. Femoral component 
design and patellar clunk syndrome. Clin Orthop Relat Res. 
2003; 410:199-202. 

45. Ip D, Ko P, Lee O, et al. Natural history and pathogenesis of 
the patella clunk syndrome. Arch Orthop Trauma Surg. 
2004; 124(9):597-602. 

46. Dajani K, Stuart M, Dahm D, et al. Arthroscopic treatment of 
patellar clunk and synovial hyperplasia after total knee 
arthroplasty. J Arthroplasty. 2010; 25(1):97-103. 

47. Spitzer A, Vince K. Patellar considerations in total knee 
arthroplasty. In: Scuderi GR, ed. The patella. Berlin: 
Springer Verlag. 1995; 309-331. 

48. Vince K, McPherson E. The patella in total knee 
arthroplasty. Orthop Clin North. 1992; 23(A):675–686. 

49. Hanssen A, et al. Instructional course lectures, AAOS: 
evaluation and treatment of infection at the site of a total hip 
or knee arthroplasty. J Bone Joint Surg. 1998; 80(6):910–
922. 

50. Wilson M. Infection as a complication of total joint 
replacement arthroplasty: risk factors and treatment in sixty-
seven cases. J Bone Joint Surg. 1990; 72-A: 878–883. 

51. Poss R, Thornhill T. Factors influencing the incidence and 
outcome of infection following total joint arthroplasty. Clin 
Orthop. 1984; 182:117–126. 

52. Fitzgerald R, Jones D. Hip implant infection. Treatment with 
resection arthroplasty. J Bone Joint Surg. 1977; 59-A: 847–
855. 

53. Levitsky K, et al. Evaluation of the painful prosthetic joint: 
relative value of bone scan, sedimentation rate, and joint 
aspiration. J Arthroplasty. 1991; 6:237–244. 

54. Palestro C, et al. Total hip arthroplasty: periprosthetic 
Indium-111 labeled leukocyte activity and complementary 
technetium-99m-sulfur colloid imaging in suspected 
infection. J Nucl Med. 1990; 31:1950–1955. 

55. Duff G, et al. Aspiration of the knee joint before revision 
arthroplasty. Clin Orthop. 1996; 331:132–139. 

56. Mariani B, et al. Polymerase chain reaction detection of 
bacterial infection in total knee arthroplasty. Clin Orthop. 
1996; 331:11–22. 

57. Lonner J, et al. The reliability of analysis of intraoperative 
frozen sections for identifying active infection during 
revision hip or knee arthroplasty. J Bone Joint Surg. 1996; 
78A:1553–1558. 

58. Brien W, Salvati E, et al. Antibiotic impregnated bone 
cement in total hip arthroplasty. An in vivo comparison of 
the elution properties of tobramycin and vancomycin. Clin 
Orthop. 1993; 296:242–248. 

59. Wasielewski R, Barden R, Rosenberg A. Results of different 
surgical procedures on total knee arthroplasty infections. J 
Arthroplasty. 1996; 11:931–938. 

60. Silva M. Results of direct exchange or debridement of the 
infected total knee arthroplasty. Clin Orthop. 2002; 404:125–
131. 

61. Haddad F, Masri B, et al. The PROSTALAC functional 
spacer in two-stage revision for infected knee replacements.J 
Bone Joint Surg. 2000; 82-B (6):807–812. 

62. Waters T, Bentley G. Patellar resurfacing in total knee 
arthroplasty: a prospective, randomized study. J Bone Joint 
Surg. 2003; 85A:212–217. 

63. Scott W, Kim H. Resurfacing of the patella offers lower 
complication and revision rates. Orthopedics. 2001; 24:24. 



Goyal L et al; Pain Following Total Knee Arthroplasty 

J Cont Med A Dent January-April 2018 Volume 6 Issue 1 30 

64. Boyd A, Ewald F, et al. Long-term complications after total 
knee arthroplasty with or without resurfacing the patella. J 
Bone Joint Surg. 1993; 75(A) 5:674–681. 

65. Grace J, Sim F. Fracture of the patella after total knee 
arthroplasty. Clin Orthop. 1988; 230:168–175. 

66. Cameron H. The patella in total knee arthroplasty. Clin 
Orthop. 1982; 165:197–199. 

67. Reuben J, et al. Effect of patella thickness on patella strain 
following total knee arthroplasty. J Arthroplasty. 1991; 
6:251–258. 

68. Peters P, Engh G, et al. Osteolysis after total knee 
arthroplasty without cement. J Bone Joint Surg. 1992; 74-A 
(6):864–876. 

69. Fehring TK, McAvoy G. Flouroscopic evaluation of the 
painful total knee arthroplasty. Clin Orthop. 1996; 331:226–
233. 

70. Ranawat C, et al. Long-term results of the total condylar 
knee arthroplasty: a 15-year survivorship study. Clin Orthop. 
1993; 286:94–102. 

71. Vince K. The problem total knee replacement: systematic, 
comprehensive and efficient evaluation. Bone Joint J. 2014; 
96-B (11-A):105–11. 

72. Horner G, Dellon L. Innervation of the human knee joint and 
implications for surgery. Clin Orthop. 1994; 301:221–226. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

73. Dellon L, Mont M, et al. Partial denervation for persistent 
neuroma pain around knee.Clin Orthop. 1996; 329:216–222. 

74. Wilson M, Eduardo Z, Jose L. Pain following total knee 
arthroplasty .a systematic approach. Rev Bras Ortop. 2010; 
45(5):384-91. 

75. Schai P, Thornhill T, Scott R. Total knee arthroplasty with 
the PFC system: results at a minimum of ten years and 
survivorship analysis. J Bone Joint Surg. 1998; 80-B 
(5):850–858. 

76. Keating E, Haas G, Meding J. Patella fracture after post total 
knee replacements. Clin Orthop Relat Res. 2003; 416:93–97. 

77. Ortiguera C, Berry D. Patellar fracture after total knee 
arthroplasty. J Bone Joint Surg [Am]. 2002; 84-A: 532–540. 

78. Vince K. Extensor mechanism disruption after total knee 
arthroplasty. In: Scott NW, Ed. Insall & Scott: Surgery of the 
knee. Fifth ed. Philadelphia: Elsevier-Churchill Livingstone. 
2011; 1386–410. 

79. Vince K, Nakasone C. Extensor mechanism disruption after 
total knee arthroplasty. In: Scott NW, Ed. Surgery of the 
knee. New York: Churchill-Livingstone. 2005. 

 


