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Abstract

Background: Anterior knee pain (AKP) remains a common cause of dissatisfaction after total knee arthroplasty
(TKA). Circumpatellar denervation using electrocautery has been proposed to reduce postoperative pain by
ablating nociceptive fibers in peripatellar tissues.

Aim: To evaluate the effect of intraoperative patellar denervation by electrocautery on postoperative anterior
knee pain and functional outcomes in patients undergoing primary TKA for osteoarthritis.

Methods: This prospective randomized comparative study was conducted at BGS Global Hospital, Bangalore,
between July 2019 and May 2021. Seventy patients aged 45-80 years with advanced primary knee osteoarthritis
undergoing TKA were randomized into two groups: electrocautery (n=35) and control (n=35). All patients
underwent standard TKA. The intervention group received circumpatellar electrocautery using monopolar
diathermy. Outcomes were assessed preoperatively and at 1, 3, 6, and 12 months using the Visual Analogue
Scale (VAS), Insall Knee Score (KSS), Patellar Score (PS), and range of motion (ROM). Statistical analysis was
performed using repeated-measures ANOVA.

Results: Both groups showed significant postoperative improvement. However, the electrocautery group
demonstrated significantly lower VAS scores at all follow-ups (12-month mean: 0.03 vs 0.49; p<0.001).
Functional outcomes were superior in the intervention group, with higher KSS (94.63 vs 89.74) and PS (27.23
vs 22.26) at one year (p<0.001). ROM improved in both groups without statistically significant intergroup
difference.

Conclusion: Circumpatellar patellar denervation during TKA significantly reduces anterior knee pain and
improves functional outcomes. The technique is simple and safe, though larger long-term studies are
recommended.
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Introduction

Osteoarthritis (OA) of the knee is one of the most
prevalent degenerative joint disorders and a leading
cause of chronic pain, disability, and reduced
quality of life worldwide. The disease is
characterized by progressive cartilage degeneration,
subchondral  bone  remodeling, osteophyte
formation, and synovial inflammation. With
increasing life expectancy and rising prevalence of
obesity, the burden of knee OA continues to grow,
particularly among the elderly population.

Total Knee Arthroplasty (TKA) has been
established as the most effective surgical treatment
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for end-stage knee osteoarthritis, providing reliable
pain relief and functional restoration. However,
despite overall high success rates, a significant
proportion of patients report persistent anterior
knee pain (AKP) following TKA. Patellofemoral
complications remain one of the most common
causes of postoperative dissatisfaction, morbidity,
and secondary procedures.

The role of patellar resurfacing in preventing
anterior knee pain has been widely debated. While
some  meta-analyses  demonstrate  reduced
reoperation rates with resurfacing, many studies
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show no consistent reduction in AKP. Increasing
evidence suggests that nociceptive fibers within the
peripatellar soft tissues—rather than the articular
cartilage—may be the primary pain generators.
Circumpatellar denervation using electrocautery
has therefore emerged as a simple adjunctive
technique aimed at ablating these pain fibers. The
procedure is technically straightforward, adds
minimal operative time, and avoids complications
associated with patellar resurfacing. However, the
clinical effectiveness of this intervention remains
controversial.

The present randomized comparative study was
undertaken to evaluate the impact of intraoperative
patellar  denervation by electrocautery on
postoperative anterior knee pain and functional
outcomes in patients undergoing primary total knee
arthroplasty for osteoarthritis.

Review of Literature: The knee joint is a complex
synovial hinge joint formed by the femur, tibia,
fibula, and patella, stabilized by the cruciate and
collateral ligaments and supported by surrounding
musculature. The patellofemoral articulation plays
a crucial role in knee biomechanics by increasing
the quadriceps lever arm and protecting the anterior
joint surface.

The menisci improve load transmission and joint
congruity, while the ACL and PCL provide
anteroposterior stability. The knee receives blood
supply mainly from the genicular branches of the
popliteal artery and is innervated by branches of the
femoral, saphenous, tibial, obturator, and common
peroneal nerves.

Articular cartilage lacks neural supply; therefore,
pain in osteoarthritis is believed to arise from richly
innervated structures such as the synovium,
retinacula, periosteum, and infrapatellar fat pad.
Histological studies have demonstrated the
presence of substance-P nociceptive fibers in
peripatellar tissues, forming the theoretical basis
for patellar denervation. Previous studies
comparing patellar resurfacing versus retention in
TKA have reported mixed outcomes. Keblish et al.
and Calvisi et al. found comparable functional
results between groups. Meta-analyses by Fu et al.
and Pavlou et al. showed reduced reoperation with
resurfacing but no consistent reduction in anterior
knee pain. Van Jonbergen et al. (2011, 2014)
reported  significantly lower AKP  with
circumpatellar electrocautery without resurfacing.
Altay et al. and Baliga et al. also demonstrated
improved functional scores following denervation.
Conversely, Gupta et al. and Sadigursky et al.
reported no significant pain advantage, though
some functional benefits were noted.
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Overall, current literature  suggests  that
circumpatellar electrocautery is safe and may
reduce anterior knee pain, but results remain
heterogeneous. Further randomized controlled
studies with adequate follow-up are required to
clarify its true clinical value.

Aims & Objectives

Aim: To evaluate the effect of intraoperative
patellar  denervation by electrocautery on
postoperative anterior knee pain and functional
outcomes in patients undergoing total knee
arthroplasty for osteoarthritis.

Objectives: To assess the impact of patellar
denervation on postoperative anterior knee pain
using VAS To evaluate functional outcome using
the Insall Knee Score (KSS), To assess
patellofemoral function using the Patellar Score, to
compare postoperative range of motion between
intervention and control groups, to determine the
overall clinical benefit of circumpatellar
electrocautery in primary TKA.

Materials & Methods

Study Design and Setting: A prospective
randomized comparative study was conducted in
the Department of Orthopaedics, BGS Global
Hospital Bangalore, from July 2019 to May 2021.

Study Population: Seventy patients aged 45-80
years with advanced primary osteoarthritis of the
knee undergoing primary TKA were included.
Patients were randomized into:Group 1:
Circumpatellar electrocautery (n=35), Group 2:
Control (no electrocautery) (n=35).

Inclusion Criteria: Age 45-80 years, Advanced
primary knee OA, Unilateral or bilateral TKA
candidates, Willing to participate.

Exclusion Criteria: Infection, Rheumatoid
arthritis, Long-term steroid use, Refusal of consent.

Preoperative Assessment: All patients underwent
- Detailed history and clinical examination, VAS
pain score, Insall Knee Scor, ePatellar Score, ROM
measurement using goniometer, Routine laboratory
investigations.

Surgical Technique: All procedures were
performed using a standard medial parapatellar
approach under spinal/combined anesthesia. After
femoral and tibial preparation and trialing.
Osteophytes were removed in all cases, Patellar
tracking assessed, Lateral release performed if
required, Cemented components (Zimmer NexGen
/ PFC Sigma) used. In the intervention group,
circumpatellar electrocautery was performed using
monopolar diathermy at 50 W within 1 cm of the
patellar rim.
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Postoperative Protocol: IV cefuroxime
prophylaxis, DVT prophylaxis, Early mobilization
with full weight bearing, Standard physiotherapy.

Follow-up Schedule: Assessments were performed
at:2 weeks, 1 month, 3 months, 6 months, 12
months.

Statistical Analysis: Data were analyzed using
SPSS v22. Continuous variables were expressed as
mean + SD. Repeated-measures ANOVA was used.
p <0.05 was considered statistically significant.

Results

A total of 70 patients were equally distributed
between the electrocautery and control groups. The
mean age was 66.11 + 7.52 years, with female
predominance in both groups.

Pain Outcomes (VAS): Preoperative VAS scores
were comparable between groups (~7.2).
Postoperatively, both groups showed progressive
improvement; however, the electrocautery group
demonstrated significantly lower pain scores at all
follow-ups. At 12 months, mean VAS was 0.03 in
the intervention group versus 0.49 in controls (p <
0.001), indicating superior pain relief.

Functional OQutcome (KSS): Baseline KSS was
similar (~27). Postoperative improvement was
observed in both groups, but the electrocautery
group consistently showed higher scores. At one
year: Electrocautery: 94.63,

Control: 89.74(p < 0.001). This indicates better
overall knee function with denervation. Patellar
Score: Patellar scores improved significantly more
in the intervention group. At 12 months:
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Electrocautery: 27.23, Control: 22.26(p < 0.001).
This suggests improved patellofemoral function
following denervation. Range of Motion: ROM
improved markedly in both groups post-TKA.
Although the electrocautery group showed slightly
higher mean ROM (114° vs 108° at 12 months), the
difference was not statistically significant (p >
0.05).

Summary of Findings

Significant reduction in anterior knee pain,
Significant improvement in functional scores,
better patellar outcomes, No significant ROM
difference. Overall, circumpatellar electrocautery
demonstrated meaningful clinical benefit.

Discussion & Summary

This randomized comparative study evaluated the
effectiveness of intraoperative patellar denervation
by electrocautery in patients undergoing total knee
arthroplasty for osteoarthritis. The findings
demonstrate that circumpatellar electrocautery
significantly reduces postoperative anterior knee
pain and improves functional outcomes without
adversely affecting range of motion.

The demographic profile of the present study, with
a mean age of approximately 66 years and female
predominance, is consistent with the known
epidemiology of knee osteoarthritis and
comparable to previous studies such as Gupta et al.
and Baliga et al. Both groups showed substantial
postoperative improvement, reflecting the overall
success of TKA as a procedure.However, patients
who  underwent  electrocautery  exhibited
significantly lower VAS pain scores at all follow-
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up intervals. These findings are in agreement with
Altay et al. and Van Jonbergen et al., who reported
reduced  anterior knee  pain  following
circumpatellar denervation. The likely mechanism
is ablation of substance-P containing nociceptive
fibers in the peripatellar soft tissues. Functional
outcomes measured using the Insall Knee Score
and Patellar Score were also significantly superior
in the intervention group. This supports the
hypothesis that reduction in anterior knee pain
translates into improved functional performance
and patient satisfaction. Similar improvements have
been reported in several randomized trials,
although some studies such as Gupta et al. and
Sadigursky et al. failed to demonstrate significant
pain differences, highlighting ongoing controversy.
Range of motion improved substantially in both
groups after TKA but did not differ significantly
between them. This suggests that while
electrocautery enhances pain and functional
outcomes, it does not independently influence
postoperative knee mobility. Comparable findings
were reported by Yim et al. The strengths of this
study include its randomized design, standardized
surgical technique, and one-year follow-up.
Limitations include relatively small sample size
and short-term follow-up, which may not capture
late patellofemoral complications. Overall, the
present study adds to the growing body of evidence
supporting circumpatellar electrocautery as a
simple, safe, and potentially beneficial adjunct in
primary TKA.

Conclusion

Circumpatellar ~ patellar ~ denervation  using
electrocautery during total knee arthroplasty
significantly reduces postoperative anterior knee
pain and improves functional and patellar scores
compared with standard TKA alone. The technique
is simple, safe, cost-effective, and does not
adversely affect range of motion. Although early
outcomes are promising, the lack of significant
improvement in knee mobility and variability in
previous literature indicate the need for larger,
multicenter studies with long-term follow-up
before routine universal adoption can be
recommended.

References

1. Diduch DR, Insall JN, Scott WN, Scuderi GR,
Font-Rodriguez D. Total knee replacement in
young, active patients: long-term follow-up
and functional outcome. J Bone Joint Surg
Am. 1997;79(4):575-582.

2. Keblish PA, Varma AK, Greenwald AS.
Patellar resurfacing or retention in total knee
arthroplasty: a prospective study of patients
with bilateral replacements. J Bone Joint Surg
Br. 1994;76(6):930-937.

Teja et al.

10.

11.

12.

13.

14.

15.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Calvisi V, Camilleri G, Lupparelli S.
Resurfacing versus non-resurfacing the patella
in total knee arthroplasty: a critical appraisal of
the available evidence. Arch Orthop Trauma
Surg. 2009;129(9):1261-1270.

Fu Y, Wang G, Fu Q. Patellar resurfacing in
total knee arthroplasty for osteoarthritis: a
meta-analysis. Knee Surg Sports Traumatol
Arthrosc. 2011;19(9):1460-1466.

Pavlou G, Meyer C, Leonidou A, As-Sultany
M, West R, Tsiridis E. Patellar resurfacing in
total knee arthroplasty: does design matter? A
meta-analysis of 7075 cases. J Bone Joint Surg
Am. 2011;93(14):1301-1309.

Mori Y, Kuroki Y, Yamamoto R, Fujimoto A,
Okumo H, Kubo M. Clinical and histological
study of patellar chondropathy in adolescents.
Arthroscopy. 1991;7(2):182-187.

Wilson NA, Press JM, Koh JL, Hendrix RW,
Zhang LQ. In vivo noninvasive evaluation of
abnormal patellar tracking during squatting in
patients with patellofemoral pain. J Bone Joint
Surg Am. 2009;91(3):558-566.

Witonski D, Wagrowska-Danilewicz M.
Distribution of substance-P nerve fibers in the
knee joint in patients with anterior knee pain
syndrome: a preliminary report. Knee Surg
Sports Traumatol Arthrosc. 1999;7(3):177-183.
Muoneke HE, Khan AM, Giannikas KA,
Higglund E, Dunningham TH. Secondary
resurfacing of the patella for persistent anterior
knee pain after primary knee arthroplasty. J
Bone Joint Surg Br. 2003;85(5):675-678.
Collado H, Fredericson M. Patellofemoral pain
syndrome. Clin Sports Med. 2010;29(3):379—
398.

Van Jonbergen HP, Barnaart AF, Verheyen
CC. A Dutch survey on circumpatellar
electrocautery in total knee arthroplasty. Open
Orthop J.2010; 4:201-203.

Smith AJ, Wood DJ, Li MG. Total knee
replacement with and without patellar
resurfacing: a prospective randomized trial
using the Profix total knee system. J Bone
Joint Surg Br. 2008;90(1):43-49.

Maculé F, Sastre S, Lasurt S, Sala P, Segur
JM, Mallofré C. Hoffa’s fat pad resection in
total knee arthroplasty. ActaOrthop Belg.
2005;71(6):714-717.

Lehner B, Koeck FX, Capellino S, Schubert
TE, Hofbauer R, Straub RH. Preponderance of
sensory versus sympathetic nerve fibers in the
infrapatellar fat pad in anterior knee pain after
primary arthroplasty. J Orthop Res. 2008;
26(3): 342-350.

Vega J, Golané6 P, Pérez-Carro L.
Electrosurgical arthroscopic patellar
denervation.  Arthroscopy. 2006; 22(9):

1028.1-1028.e3.

International Journal of Current Pharmaceutical Review and Research

922



International Journal of Current Pharmaceutical Review and Research

16.

17.

18.

19.

20.

21.

22.

23.

Teja et al.

Wojtys EM, Beaman DN, Glover RA, Janda
D. Innervation of the human knee joint by
substance-P fibers. Arthroscopy.
1990;6(4):254-263.

Maralcan G, Kuru I, Issi S, Esmer AF,
Tekdemir I, Evcik D. The innervation of the
patella: anatomical and clinical study. Surg
Radiol Anat. 2005;27(4):331-335.

Altay MA, Ertirk C, Altay N, Akmese R,
Isikan UE. Patellar denervation in total knee
arthroplasty without patellar resurfacing: a
prospective randomized controlled study. Rev
ChirOrthop Traumatol. 2012;98(4):376-382.
Pellengahr C, Maier M, Miiller PE, Diirr HR,
Schulz C, Zysk S, et al. Surgical and anatomic
parameters influencing femoropatellar pain in
total knee arthroplasty. Eur J Trauma.
2002;28(5):242-246.

Barrack RL, Burak C. The patella in total knee
arthroplasty. ClinOrthopRelat Res.
2001;(389):62-73.

Marieb EN, Hoehn K. Human Anatomy &
Physiology. 9th ed. San Francisco: Pearson;
2012.

Scuderi GR, Tria AJ. The
Comprehensive Review.
Elsevier; 2010.

Chang CB, Yoo JH, Koh 1J, Kang YG, Seong
SC, Kim TK. Key factors in determining

Knee: A
Philadelphia:

24.

25.

26.

27.

28.

29.

30.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

surgical timing of total knee arthroplasty in
osteoarthritic patients. J Orthop Traumatol.
2010;11(1):21-27.

Dolan J, O’Donnell R. Anaesthesia and
analgesia for knee joint arthroplasty. BJA
Educ. 2018;18(1):8-15.

Horner G, Dellon AL. Innervation of the
human knee joint and implications for surgery.
ClinOrthopRelat Res. 1994;(301):221-226.
Gardner E. The innervation of the knee joint.
Anat Rec. 1948;101(1):109-130.

Kukreja P, Feinstein J, Kalagara HK, et al. A
summary of the anatomy and current regional
anaesthesia practices for postoperative pain
management in total knee arthroplasty. Cureus.
2018;10(6):€2745.

Stafinski T, Menon D. The burden of
osteoarthritis in Canada. Edmonton: Institute
of Health Economics; 2003.

Kean WF, Kean R, Buchanan WW.
Osteoarthritis: symptoms, signs and source of
pain. Inflammopharmacology. 2004;12(1):3—
31.

Tarride JE, Haq M, O’Reilly DJ, et al. The
excess burden of osteoarthritis in Ontario,
Canada. Arthritis Rheum. 2012;64(4):1153—
1161.

International Journal of Current Pharmaceutical Review and Research

923



