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ABSTRACT 

Introduction: Lateral Epicondylitis is common in workers who perform repetitive movements of the 

entire upper limb. 85% to 90% respond satisfactorily to conservative treatment but in resistant 

patients’ surgical treatment is considered. Classic open surgery is successful between 70% to 97%, 

being similar with more modern techniques such as arthroscopic. We tried to demonstrate the 

superiority in clinical results of the Wolff technique by comparing functionals and pain outcomes of 

arthroscopic surgery with open surgery using fasciotomy as Wolff technique in the treatment of 

lateral epicondylitis. 

Methods: Study of 47 patients of working age, with resistant Lateral Epicondylitis: 27 operated on 

arthroscopically and 20 by open surgery. Pre- and post-surgical Visual Analogue Scale (VAS) and 

function were assessed using short test of Disabilities of the Arm, Shoulder and Hand 

(QuickDASH), Mayo Elbow Performance Score (MEPS) and Broberg and Morrey Rating System 

(BMRS) scales, as well as the return to their previous work and the surgical time. 

Results: The reduction in VAS showed no statistically significant differences between both groups 

(5.26 in arthroscopy versus 5.75 in fasciotomy; p=0.577), QuickDash (19.015 versus 19.430; 

p=0.946), MEPS (82.03 versus 81.5; p=0.930) and the BMRS (81.96 versus 82.65; p=0.900). The 

differences in terms of time off were also not statistically significant. The mean surgical time in the 

arthroscopic intervention group was 44.2 minutes and in the fasciotomy of 27.5 minutes, showing 

statistically significant results (p<0.001). A posterior interosseous nerve neurapraxia occurred with 

fasciotomy surgery with spontaneous recovery of the motor deficit. 

Conclusions: Both techniques provide similar functional results and pain reduction. 

Keywords: Lateral epicondylitis; Arthroscopy; Fasciotomy; Labor pain; Radial nerve release. 
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MAIN TEXT 

Introduction 

Lateral epicondylitis was first described in 1873 by Runge, as a pain in the lateral region of the 

elbow that affected tennis players, so it is called "tennis elbow" [1, 2] Its frequent appearance is 

known in non-sports people with a prevalence in the general population between 1-3%, in relation 

to repetitive movements in which the elbow is flexed while an object is seized and activities that 

require pronation and supination with the elbow in almost complete extension [3]. In this type of 

movement, a large load is applied to the wrist extensors, especially the extensor of carpi radialis 

brevis (ECRB) and activities such as plumbing, painting, gardening and cutting of meat serve as 

examples [4, 5]. 

Regarding its etiology, it seems multifactorial. In 1979, is described an “angio-fibroblastic 

hyperplasia” which consists of an alteration in the normal parallel arrangement of tendon fibers 

with invasion of fibroblasts and atypical vascular tissue similar to that of granulation [6, 7]. Also, 

has been published a classification of capsular lesions evidenced by arthroscopy [8, 9], observing 

an increase in a capsulosinovial fold of the annular ligament that would clamp the head of the 

radius by interposing in the hyper-radial joint [10]. 

Various conservative treatment options consisting of rest, ice, non-steroidal anti-inflammatory 

drugs (NSAIDs), physiotherapy, shock waves, corticosteroid infiltrations, etc. have been described 

[11, 12]. Despite these treatments, 5-10% of patients develop chronic symptoms that end up 

requiring surgery [13, 14]. Various surgical techniques have been described; the open release 

described by Nirschl and Ashman [15] is one of the most used techniques, with another alternative 

being the percutaneous release described in 1985 [16]. The development of arthroscopy allowed the 

establishment of a new boom treatment [17]. In 2013, Wolff describes an open surgery technique 

that seeks to solve the problem through two mechanisms: the extensor aponeurotomy releases 

tension on the origin of the musculature and the supinator aponeurotomy releases the posterior 

interosseous nerve (PIN) [18]. 

The main objective of the study is to compare the results of conventional arthroscopic treatment 

and treatment by aponeurotomy described by Wolff in lateral epicondylitis in the active work 

population.  

Hypothesis 
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- The clinical results with the Wolff technique are superior to arthroscopic surgery 

 

Material and methods 

1. Study design: 

Cohort study carried out in FREMAP Hospital between January 2014 and December 2017, 

longitudinal, with a minimum follow-up of one year.  

2. Patients  

Patients who underwent arthroscopic intervention by one of the authors (arthroscopy: J.F.G) (27 

patients) and by open release by the other (Wolff: S.L.A.) (20 patients) were followed-up. All 

patients carried out the same rehabilitation protocol.  

Informed consent of all the participants in the study was obtained. The protocol of the study was 

approved by the Committee of Institutional Ethics (Hospital FREMAP, Majadahonda) and agreed 

with the Declaration of Helsinki for Human Research of 1974 (last modified in 2000). 

Inclusion criteria were; working-age patients (18-65 years) diagnosed with lateral epicondylitis 

secondary to work activity and no response after 3 months of rehabilitative treatment with simple 

radiography without noticeable alterations and compatible ultrasound. According to Park [19], in 

our protocols this time is established as adequate to perform a surgical indication since these 

authors demonstrate a stabilization in the improvement of patients with conservative treatment at 3 

months, increasing expenses without clinical improvement if the treatment is prolonged.  

Exclusion criteria were; patients with concomitant pathology in the homolateral upper limb and 

patients who did not want to collaborate in the study. 

3. Arthroscopic technique 

The patient is placed in contralateral recumbency with upper limb to operate flexed in support. 

Axillary blockade is performed, and ischemia cuff is used in the proximal region of the arm. The 

joint is distended with 10 ml of saline introduced through the soft point (Figure 1). This moves the 

neurovascular structures forward and allows more controlled entry of the arthroscope. The place of 

vision after the realization of the portals is the proximal anteromedial placed about 2 cm proximal 

to the epitrochlear and 1 cm in front of the intermuscular septum. The proximal anterolateral portal 

constitutes the work portal and serves to debride the capsule first and then with a vaporizer to be 
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able to resect the origin of the ECRB (Figure 2). In order not to injure the lateral collateral 

ligament, the release should remain ahead of the bisector of the radial head with the elbow flexed at 

90º [20]. The portals are closed with a simple suture and the arm is bandaged. It can move the 

elbow immediately according to pain tolerance and after removing the stitches in about 10-12 days 

the rehabilitation treatment is started. 

Open surgery technique (Wolff technique) [18]: the patient is placed in a contralateral position with 

an upper limb to operate flexed in support. Axillary blockade is performed, and ischemia cuff is 

used in the proximal region of the arm. The patient is placed supine with the forearm in pronation 

on the hand table. A longitudinal incision is made in the axis of the forearm from about 2 cm from 

the epicondyle to about 6 cm (Figure 3). A circumferential aponeurotomy of the extensor carpi 

radialis brevis and longus, the extensor digitorum communis and the extensor carpi ulnaris is 

performed (Figure 4). The intermuscular septum is also released and the supine aponeurotomy is 

performed, taking care not to injure the posterior interosseous nerve (Figure 5). Ischemia is released 

and careful hemostasis is performed. The subcutaneous cellular tissue is closed with a resorbable 

suture and the skin is not reabsorbable. A brachial bandage is placed, and the patient can move 

immediately according to pain tolerance. The stitches are removed in about 10-12 days and the 

rehabilitation treatment is started. 

4. Statistical analysis 

Was carried out using the SPSS 21.0® software for Windows (IBM Corp. Released 2012. IBM 

SPSS Statistics for Windows, Version 21.0. Armonk, NY: IBM Corp). Quantitative variables were 

expressed in means and standard deviation or medians and ranges and qualitative variables in 

percentages and percentages. Visual Pain Scale test (VAS) and the test QuickDASH, as well as the 

Broberg and Morrey Rating System (BMRS) test and the Mayo Elbow Performance Score (MEPS) 

were collected pre and postoperatively. Student's T test and its non-parametric variant of Mann-

Whitney U were used for the comparisons. Statistically significant results were interpreted those 

with p value <0.05. 

Results 

A cohort study of 47 patients of which 27 underwent arthroscopy (57.4%) and the other 20 patients 

underwent surgery using Wolff technique (42.6%). 

22 patients were men (46.8%), while 25 were women (53.2%). The average age of the study 

patients was 46.85 years (±8.024 years), all of them of working age. In the intervention group 
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through arthroscopy, the mean age corresponded to 47.44 years (±8.078 years), being in the Wolff 

group of 46.05 years (±8.088 years). 

The affected side of epicondylitis injury was the right side in 34 cases (72.3%), and the left side in 

13 cases (27.7%). Dominance was practically full on the right side with 46 cases (97.9%), only one 

of the cases was left side in arm´s dominance (2.1%). There were 2 reinterventions, one in each 

group, both being by arthroscopy. 

The comparisons between QuickDASH, MAYO and BMRS between groups that were carried out 

are shown in table 1. 

The mean VAS was analyzed at the end of the follow-up, with mean value of 3.22 in the 

arthroscopy technique and 2.80 in the Wolff technique without checking statistically significant 

results between the groups (p=0.663). 

The days of discharge that all patients in the study had were on average 86.4 days. The days of 

work leave in the arthroscopy group corresponded on average 83.78 days and in the Wolff group 

89.95, data that also did not report statistically significant differences (p=0.751). 

The time spent in surgery in Wolff technique group, was an average time of 27.5 minutes, and 44.2 

minutes in the arthroscopic intervention group (p <0.001). 

Regarding the complications, only a paralysis of the NIP was evidenced in a patient undergoing 

open fasciotomy, which coincides with one of the reoperations performed. This patient is the only 

one who has obtained a Total Permanent Disability (IPT) at the time of the study. The rest of the 

patients returned to their previous work. 

Discussion 

There are many techniques described in the treatment of epicondylitis. In our study we have not 

been able to show a superiority regarding the functional results of the fasciotomy described by 

Wolff compared to arthroscopic technique. 

The demographic data of patients in the study presented are repeated in the different series 

reviewed [14, 21-24], as well as the higher prevalence of right elbow surgery, which in this series 

was the dominant one in a high percentage (97.9%), a fact that is not repeated in other series [21]. 

The analysis of the functional results is satisfactory in the study data, especially in the QuickDash, 

BMRS and MEPS tests with results that can be classified as good and in accordance with those 

found in the literature. The Carratalá study [21] compares the arthroscopic technique versus the 
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open surgery described by Nirschl [6], finding MEPS values considered “acceptable”. In a recent 

study in which the prognostic factors of arthroscopic surgery are analyzed [22], the MEPS values 

achieved were discreetly lower than those shown previously [6, 22], but they can still be classified 

as good. In another prospective randomized study [25], in which the arthroscopic technique is 

compared with radiofrequency tenotomy, scores above 90 points are evidenced at the end of the 

follow-up, which is equivalent to an excellent result, without significant differences between the 

two groups. 

Tsolias [23] recently published a prospective randomized study in which one group performed a V-

Y advancement technique and the other group in the study added the release of the radial nerve by 

extending it to a Thompson lateral dorsal approach. The MEPS values shown were discreetly better 

in the nervous release group, but without statistically significant differences, so they conclude that 

this gesture does not provide clinical improvements. Although, the technique they describe is not 

the one proposed in this work. Jiménez [14] proposes the release of the NIP as a fourth gesture 

added to epicondylar denervation, excision of the angiofibroblastic degeneration nucleus and 

epicondylectomy and with all this they publish excellent values of MEPS and BMRS, both above 

90 points. 

Several studies has been published about the involvement of radial entrapment in the clinical 

presentation of epicondylitis and there are authors who continue to make a surgical gesture in this 

regard [14, 18, 26-28]. It coincides with Jimenez´s study [14], in which it is difficult to establish a 

clinical difference and the complementary tests do not help much, so it was decided not to perform 

EMG in screening. 

In a recently published systematic review [29], 30 articles from publications between the years 

2000 and 2015 are selected and the results between open, arthroscopic and percutaneous surgery 

are analyzed, finding that the functional results of open and arthroscopic surgery may be superior to 

percutaneous surgery but the patients reflect less pain with less invasive techniques (arthroscopic 

and percutaneous). It should be noted that it is a very heterogeneous group of studies and of low 

methodological quality, with most of the level of evidence being IV. 

However, in another systematic review [24], a more exhaustive selection of randomized controlled 

and experimental studies publications is made, also comparing open, arthroscopic and percutaneous 

surgery. In some of the elbows operated by open surgery, the release of the NIP is added. The data 

obtained allow to ensure with moderate evidence that there is no significant difference between the 

three techniques in terms of DASH, VAS and patient satisfaction. In this review, the average 

DASH scores obtained (53 for open surgery vs. 48 in arthroscopic and 49 in percutaneous) are 
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striking, relatively high compared to others published [29] and in relation to the results shown in 

this study presented in the QuickDASH test. 

In contrast, several studies have very positive levels of VAS, below 2 points [21, 24, 29] and do not 

coincide with those shown in this work, which are maintained in higher ranges at the end of the 

follow-up (around 3 points), although they improved with surgery around 5 points of the scale (in 

both groups without statistically significant differences). It is possible to think that this data is more 

clearly influenced by the work context in which the patients in this study are, although Guillou [22] 

fails to show as a negative prognostic factor in his study that the pathology was considered a 

professional disease and does correlate with a worse prognosis. For smoking patients, the follow-up 

time is a positive prognostic factor since it establishes that postoperative improvement continues to 

progress even for years (the longer the follow-up, the better results). Although the study does not 

seem to have an influence in the workplace, 37.5% of the patients did not return to their previous 

work, which is undoubtedly noteworthy. Jiménez's work [14] also collects this data with 14.28% of 

patients who did not return to their previous activity. In the series of work presented, all patients 

returned to their previous work except one patient who ended up with a Total Permanent Disability 

(IPT), who had a post-surgical paralysis of the NIP due to neurapraxia that improved 

spontaneously, but with recurrence of epicondylitis clinic that required a reintervention. 

The mean incorporation of the patients in both groups was around 3 months postoperatively without 

statistically significant differences between the groups. These times are somewhat higher than those 

published in other series [30, 31] but in return the rate of reinstatement is strikingly higher. 

 As complications, only a posterior interosseous nerve paralysis was collected in the open 

fasciotomy group that completely recovered two months after surgery. Possibly, as a result of the 

electrostimulation of the extensor muscles used for the treatment of paralysis, this patient suffered a 

new recurrence of symptoms that required a study with MRI without finding findings and 

arthroTAC, evidencing a thickening of synovial plica. For this reason, a second arthroscopic 

surgery was performed in which the excision of the capsular fold and new tenotomy of the ECRB 

was performed with good objective evolution, although not subjective on the part of the patient. 

Other studies also describe in their series 2 neurapraxias with spontaneous recovery 10 weeks after 

surgery [14, 32]. In Burn's systematic review, only two articles collect complication rates, being 

nonexistent in both [24]. Pomerantz [33] talks about rates between 4.3% and 1.1% for open, 

percutaneous and arthroscopic surgery respectively; while Karkhanis [34] describes rates between 

10.6% and 0%. Lee [25] publishes rates of approximately 11% of persistent pain with MEPS less 
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than 90 points two years after surgery, one of the patients previously undergoing arthroscopy 

requiring a new re-surgery 12 months after the first. 

 hen studying the average time of surgery, significant differences appear. There is no doubt that 

even in expert hands in arthroscopy, arthroscopy preparations delay the time spent in the operating 

room, compared to open surgery. In exchange, the intra-articular information it provides may be 

interesting. There are not many studies that collect this data. Burn [24] publishes that percutaneous 

surgery is twice as short as open surgery, but no references to arthroscopy have been found. 

The limitations are those of a cohort study; the number of corticosteroid infiltrations previously 

performed, and which may result in a confounding factor has not been analyzed. Some patients 

have a one-year follow-up and in others it is not known exactly. This time can be considered 

insufficient for an expected and significant improvement, as evidenced by the functional test data 

used. This follow-up, since it is not the same in all patients, can contribute information bias to the 

results of the study, so subsequent studies should be carried out to confirm the results found in this 

first approach. 

Conclusions 

We can affirm that there are no clinical differences that justify the use of one or another surgical 

technique. Despite what has been studied and published regarding epicondylitis, there is no 

evidence to date that one technique is superior to another, and this study can only support this 

conclusion. It may be necessary to know the exact etiology of this pathology beforehand to find the 

best way to treat it. 
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Tables and table legends 

Table 1. Comparison of the different quality tests carried out at end of follow-up in the study groups. 

 
Arthroscopy Wolff p value 

VAS 5.75 5.26 p=0.577 

QuickDASH 19.015 19.430 p=0.946 

BMRS 81.96 82.65 p=0.900 

MEPS 82.04 81.50 p=0.930 

 

 

Figure legends 

Figure 1. Joint distension process with saline solution. 

Figure 2. Resection of the origin of the extensor carpi radialis brevis. 

Figure 3. Longitudinal incision in the axis of the forearm from about 2 cm from the epicondyle to 

about 6 cm. 

Figure 4. Circumferential aponeurotomy of the extensor carpi radialis brevis and longus. 

Figure 5. Posterior interosseous nerve. 

 


