
Introduction
Tennis elbow (lateral epicondylitis) is a prevalent and well-
recognized disease that induces discomfort in the lateral region 
of the elbow. As an upper extremity musculoskeletal disorder 
that is frequently encountered, it impacts approximately 1–3% of 
the global adult population annually [1]. Middle-aged 
individuals are most commonly affected, with symptoms 
typically persisting for 6 months–2 years [2]. Macroscopic or 
microscopic tears in the common extensor origin are a 
universally accepted pathology [3]. In 75% of cases, dominant 
side is involved indicating it to be a work-related injury [4].

Localized tenderness over the lateral epicondyle and pain in the 
extensor muscles triggered by gripping or engaging in resisted 
extension movements of the wrist is the chief presentation. 
Conservative therapy as non-steroidal anti-inflammatory drugs 
(NSAIDs), physical therapy, and bracing is a popular option in 
tennis elbow management but management of chronic lateral 
epicondylitis is unclear.
Surgical treatment is required in 4–11% of patients when 
symptoms persist [4]. Various surgical techniques, for example, 
open common extensor origin release, partial excision of 
extensor origin with repair, Z lengthening of the extensor carpi 
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Background: Tennis elbow (lateral epicondylitis elbow) is a self-limiting disease of indeterminate pathogenesis. Conservative therapy is the 
treatment of choice. In chronic tennis elbow with failure of conservative therapy; surgical treatment is a method of choice. Percutaneous 
tenotomy of extensor origin for patients with chronic tennis elbow is a minimally invasive technique with better long-term outcomes.
Case Report: Ten patients (six males, four females) presented with chronic tennis elbow, who did not respond to conservative treatment/non-
surgical intervention for more than 6 months underwent percutaneous tenotomy in an outpatient setting. Two patients were lost to follow-up at 
2 months’ post-operative. The remaining eight patients were evaluated at a mean follow-up of 3 years and assessed using the numerical rating 
scale, disabilities of the arm, shoulder and hand questionnaire ,and Oxford elbow score. These scores had a statistically significant difference in 
baseline to 3-year follow-up values (P < 0.05). No adverse outcomes, recurrence of symptoms, and signs of lateral epicondylitis elbow were noted 
and none required open surgical release.
Conclusion: Percutaneous tenotomy, a minimally invasive technique is an effective and well-tolerated treatment for chronic tennis elbow and 
gives good pain relief and functional recovery.
Keywords: Extensor carpi radialis brevis, lateral epicondylitis, percutaneous tenotomy, tennis elbow.

Abstract

Learning Point of the Article:
Percutaneous extensor tenotomy is a minimally invasive surgical technique and provides pain relief and elbow function improvement in 

chronic tennis elbow patients.

Percutaneous Tenotomy for Chronic Tennis Elbow: A Minimally Invasive 
Technique with Better Outcomes – A Case Series
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radialis brevis, excision of the proximal part of the annular 
ligament, excision of the synovial fringe of the radiohumeral 
joint, bursectomy, percutaneous release of the common 
extensor origin, arthroscopic release or a combination of the 
aforementioned procedures are mentioned in literature [4, 5, 
6].
Percutaneous technique is a time saving outpatient department 
(OPD) based minimally invasive procedure which functions by 
engendering an inflammatory state triggered by the activation 
of the clotting cascade and the subsequent release of growth 
factors, thereby transforming the chronic injury into an acute 
healing state leading to healing and remodeling of tendons.
Hence, the present study was undertaken to evaluate the 
outcomes of minimally invasive percutaneous tenotomy in 
cases of chronic tennis elbow at our institute.

Case Report
This case series study was conducted at a tertiary care institute 
after due approval by the Institutional Research Ethics 

Committee. Patients who fulfilled inclusion criteria, for 
example, 30–60 years of age, symptoms >6 months, failed non-
surgical management including a previous history of a single 
dose of corticosteroid injection, and consenting to participate 
in the study were enrolled. While patients with acute pain or 
calcification of lateral epicondyle on X-ray findings were 
excluded from the study. Ten patients (six males, four females) 
with tennis elbow, who did not respond to conservative 
treatment/non-surgical intervention for more than 6 months, 
with a mean age of 46.08 years (Year 2021–2022) were 
evaluated by history, clinical examination and by preprocedural 
Numeric Rating Scale (NRS) score, disabilities of the arm, 
shoulder, and hand (DASH) score and Oxford elbow score 
(OES). Subsequently, patients were operated by percutaneous 
tenotomy in outpatient settings under local anesthesia. Pain and 
functional evaluation was done before surgery and post-
operative at 3, 6, 1 year, and 3-year follow-up. Due to early loss to 
follow-up of two patients, eight patients were available for 
evaluation at 3-year follow-up using NRS, DASH, and Oxford 
scores. No adverse outcomes, recurrence of symptoms, and 
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Figure 3: Tenotomy extensor tendon. Figure 4: Numeric rating scale, disabilities of the arm, shoulder, and 
hand and Oxford scores pre-operative and follow-up.

Figure 1: Elbow position and skin incision marking. Figure 2: Exposure of extensor tendon origin.
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signs of lateral epicondylitis elbow were noted and none 
required open surgical release.

Surgical technique
All procedures were performed by the senior surgeon in a 
tertiary care hospital outpatient environment under local 
anesthesia at a single institution. A 1 cm incision was made on 
the lateral epicondyle to expose the extensor origin. After 
incising deep fascia, the extensor origin was identified. The 
radial nerve was protected by keeping the elbow in flexion and 
Forearm in pronation. Entry into the elbow joint, and damage to 
the annular ligament, capsule, and articular cartilage was 
avoided. After tenotomy near the origin of extensor tendons, 
the wrist was flexed to create a 1 cm gap which was palpated to 
confirm completion of the procedure. Subsequently, the wound 

was closed and pressure was applied for hemostasis (Figs. 1, 2, 
3).

Post-operative rehabilitation
Postoperatively, arm was placed in a sling and patients were 
advised to mobilize the wrist and elbow multiple times a day 
including maintaining full pronation of the forearm, fully 
extending the elbow, and flexing the wrist. Although the patient 
could carry out day-to-day activities as soon as pain permitted, 
heavy manual work was allowed after 6 weeks.

Statistical data analysis
The data were analyzed in the SPSS software version 20.0 using 
descriptive statistics by calculating frequencies and percentages 
for each parameter in each study group. Mean and standard 
deviation was computed. Post hoc Tukey test was done to assess 
changes in various scores. P < 0.05 was considered statistically 
significant.

Results
Our case series included 10 patients (six males and four 
females) with an average age of 46.08 years (range 30–60 years) 
who underwent percutaneous tenotomy for chronic lateral 
epicondylitis elbow (Table 1). Majority of the patients were 
farmers (50%), and homemakers were next in frequency 
(30%). Dominant hand was involved in 60% of cases. All 
patients had previous conservative treatment for 6 months in 
the form of rest, NSAIDs, or local corticosteroid injections with 
no success to relieve their symptoms. The mean duration of 
post-operative follow-up was 3 years. The patients were 
evaluated with OES scores, DASH Questionnaire, and NRS at 

baseline (pre-operative) and 
post-operative follow-up. NRS 
scores decreased from a pre-
operative value of 7.133 to 0.167 
at 3-year post-operative follow-
up (P < 0.05). The DASH scores 
d e c r e a s e d  f r o m  t h e  p r e -
operative value of 75.84 to 17.67 
at the final  follow-up (P < 0.05) 
(Fig. 4). The data indicated an 
increase in OES scores from 
25.73 preoperatively to 44.08 at 
3-year follow-up (P < 0.05) (Fig. 
4 ) .  O u r  s t u d y  r e p o r t e d 
decreasing trends in NRS and 
DASH scores, whereas OES 
score increased with time at 

Variable Numbers

Total number of patients available at the 
start of the study (n) 

10

Mean age 46.08 years (30–60 years)

Sex (%)

Male 6 (60)

Female 4 (40)

Occupation (%)

Farmer 5 (50)

Homemaker 3 (30)

Laborer 2 (20)

Treatments pair
TUKEY HSD Q statistic

NRS DASH OES

Pre-operative versus 12months 23.974 22.2267 25.8981

Pre-operative versus 24 months 25.1879 26.2298 29.3057

Pre-operative versus 36 months 20.5777 20.4279 22.2648

6 months versus 12 months 3.6416 6.2143 6.7367

6 months versus 24 month 4.8555 10.2174 10.1443

6 months versus 36 months 7.3844 10.0377 9.8312

12 months versus 24 months 1.2139 4.0031 3.4076

12 months versus 36 months 5.0214 6.0053 5.4599

24 months versus 36 months 4.2337 3.4077 3.2487

NRS: Numeric rating scale, DASH: Disabilities of the arm, shoulder, and hand, OES: Oxford elbow score

Table 1: Patient demographic data.

Table 2: Post hoc Tukey Test for assessing changes in NRS, DASH, and OES with respect to pre-
operative and follow-up time periods
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follow-up periods indicating significant improvement in 
function post percutaneous tenotomy (Table 2). No adverse 
outcomes, no recurrence, or re-surgery were reported in 
patients (Fig. 4).

Discussion
Conservative therapy is mainstay of treatment in tennis elbow 
but in a chronic presentation following the failure of 
conservative treatment, surgical treatment has a role to play. 
Surgery leads to an early return to daily life activities. Various 
methods of surgical release of extensor tendons are described in 
Table 3. In a study comparing percutaneous technique (n = 23) 
with open technique (n = 22) more satisfactory results were 
noted for the percutaneous group, with a better DASH score 
and better patient satisfaction and early return to work in 
percutaneous group [7].
In our setting, percutaneous tenotomy has been used in patients 
with chronic tennis elbow having failure of conservative 
therapy. It is an OPD-based procedure, 10–15 min duration 
performed under local anesthesia with no requirement of post-
operative hospital stay. Extensor tendon is not sutured and no 
decortication of the lateral epicondyle is done. Only a few 
studies reporting the long-term outcomes for such minimally 
invasive procedures are available.
Of 10 cases examined in the present study, the majority 
(37.78%) were 41–50 years, with an average age of 46.09 years. 
This aligns with numerous studies mentioning its manifestation 
in the 4th and 5th decades [8]. This age preponderance in the 
4th and 5th decades could be due to a decrease in the 
extensibility of soft tissue and muscle mass bringing them at 
heightened risk of sustaining injury. Furthermore, the healing 

process is prolonged following recurrent microtrauma due to 
the degenerative changes with age.
Moreover, highest proportion (60%) were male though some 
studies have reported [9] females being more affected which is 
possibly due to females engaging in laborious tasks for extended 
periods involving heavy lifting and repetitive elbow movements 
in both job-related and household activities. Manual labor [6] 
and repetitive movements of the elbow carried out for over 1 h 
per day constituted a significant risk factor for lateral 
epicondylitis.
Pain, functional evaluation, and socio-physiological effects in 
our study were done using NRS, DASH, and Oxford scores.
The NRS, a numeric segmented version of the VAS, commonly 
graded from 0 to 10 was employed in our study to evaluate pain 
during the follow-up period and was compared to the baseline 
measurement. NRS scores decreased significantly from 7.133 
pre-operative to 0.167 at the 3-year follow-up. Our findings are 
in agreement with a study that reported that for every individual 
case, the pain intensity was significantly reduced (P < 0.01) and 
the pressure pain threshold and the grasping strength were 
significantly increased (P < 0.01) immediately after the 
treatment [3]. Thus, our study results are in concordance with 
the other studies where pain intensity was significantly reduced 
by the percutaneous method of treatment. 
The DASH score, a 30-item score leads to comprehensive 
evaluation of upper extremity function, without distinguishing 
between different anatomical regions or bilateral involvement. 
DASH scores decreased from pre-operative 75.84 to 17.67 at 3-
year follow-up indicating significant improvement. A similar 
decrease in DASH score has been reported in the literature with 
such techniques [8].
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Author N Procedure Evaluation 
Follow-up 
(months)

Outcome

Afzal et al. 2006 [11] 24 O DASH 7
Patients satisfaction, time to return to work, 

improved DASH score, improved sports activities

Kayatha et al., 2012 [12] 30 PN VAS 3 Excellent -11, Good-13, Fair-5, Poor-1

Nazar et al., 2012 [13] 30 P DASH , OES 36
Good to excellent in most patients. 87%-complete 

pain relief

Terra et al., 2015 [6] 15 A

Mayo Clinic Score 

-
Mayo  score post-operative 95, VAS -9.2 pre-

operative to 0.64 post-operative, Nirschl’s scale-6.5 
pre-operative to one

Nirschal Staging,

VAS

Ang et al., 2021 [14] 19 UP
VAS, DASH-compulsory 
Score, DASH-Work Score

90

Satisfied-6, Very satisfied-13

significant improvement in VAS, DASH-Compulsory 
score

N: No. of elbows, P: Percutaneous release of common extensor origin, O: Open release, PN: Percutaneous needle tenotomy, UP: Ultrasonic percutaneous, 
A: Arthroscopic excision of the lateral joint capsule, debridement of the pathological ECRB tendon tissue, and decortication of the lateral epicondyle, DASH: 

Disabilities of the arm, shoulder, and hand, VAS: Visual analog scale

Table 3: Relevant literature.
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Clinical Message

Chronic tennis elbow is a debilitating condition with limited 
treatment options available. Percutaneous tenotomy of extensor 
tendons is a useful and minimally invasive technique to provide pain 
relief and functional improvement in such conditions.

The OES, a well-validated, elbow-specific, patient-reported 
outcome measure, developed to assess the outcome after 
surgery on the elbow increased from 25.73 (pre-operative) to 
44.08 at 3-year follow-up was noted, (P < 0.05) suggesting a 
significant post-operative functional improvement after 
percutaneous tenotomy. In an alternate investigation, post-
surgery OES had significant enhancement, with an impressive 
87% of the patients reporting complete relief from pain. 
Similarly, another study achieved exceptional results in 32 out 
of 35 patients who underwent the percutaneous technique 
[10].
Decreased NRS, DASH, and enhanced OES scores in our case 
series demonstrate intervention to be proficient and lasting for 
chronic tennis elbow patients. In comparison to the existing 
body of literature, our subjects exhibited comparable 
improvement in post-operative discomfort and function at 3-
year follow-up (Table 3) [11-14].
The strength of our study lies in its prospective nature, being 
conducted within a hospital setting, where pre-intervention 
scores were readily available and multiple scoring systems were 
employed. The rigorous clinical and functional assessment 
with a 3-year follow-up adds to the strength of the study.

Limited sample size, single-center study, and absence of a 
control arm are some of the limitations of the study.

Conclusion
Percutaneous tenotomy for chronic tennis elbow has a 
promising potential as a conclusive treatment of chronic elbow 
tendinopathy. It provides satisfactory pain relief and restoration 
of functional abilities. This technique is a secure, efficient, and 
well-accepted alternative for individuals seeking a less invasive 
treatment option for common extensor tendinopathy, without 
the associated heightened risks related to general anesthesia 
and open or arthroscopic surgical procedures.
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