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Abstract
Background: An effective treatment for the elbow recalcitrant lateral epicondylitis is arthroscopic surgery. This study
evaluated the midterm results of treating recalcitrant lateral epicondylitis with arthroscopic surgery.
Methods: A total of 40 subjects with recalcitrant lateral epicondylitis prepared for arthroscopic surgery on their elbows
participated in this study. The elbow function was evaluated using the Quick disabilities of the arm, shoulder, and hand
(Quick DASH) score. Pain intensity was assessed before and after the surgery by the visual analog scale (VAS). Grip
and pinch strengths were assessed by a dynamometer.
Results: In this study, the mean age of the participants was 42.9±6.4 years. The average follow-up time was 42
months. The mean of VAS (pain intensities) were 7.05 and 3.20 before and after the surgery, respectively (P=0.001).
The Quick DASH score decreased from 63.18 to 25.68 from before to after the surgery (P=0.001). The mean grip
strength of the operated and nonoperated sides was not significantly different after the surgery.
Conclusion: Arthroscopic surgery seems to be an effective method with few complications in patients suffering from
an elbow recalcitrant lateral epicondylitis in the midterm follow-up.
Level of evidence: II
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Introduction
ateral epicondylitis is common in athletes and
people who perform one-way and repeated
movements in their jobs (1, 2). Approximately,
1-3% of the individuals referring to orthopedic clinics
suffer from lateral epicondylitis. Epidemiological studies
showed that 7 in every 1,000 people who referred to
medical centers have had this problem (3, 4). Lateral
epicondylitis is not limited to tennis players and is also
observed in handicraftsmen (5). It can cause several days
of absence from work, as well as long-term restrictions in
performing routine tasks or sports (6, 7). A high incidence
of lateral epicondylitis in women within the age range of
40-60 years is probably due to the low elasticity of the
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tendons for the recurrent biomechanical stress in these
ages (8).
Relapse is observed after the treatment unless the
underlying factors are controlled (9). The disease is the
most common cause of elbow pain. The encountered
athletic disorder is treated without surgery (10). The
prognosis of tennis elbow treatment is good, and
spontaneous recovery occurs within 8 to 13 months.
However, even with the ideal methods, it takes 3 to 6
months to complete treatment. Treatment is important
since it reduces pain and returns people to their daily
activities. Although more than 40 different treatments
are available for this problem, there is still no consensus
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on the best possible treatment (11).
Most cases of lateral epicondylitis respond to nonsurgical
treatments, including the use of analgesics, orthoses or
straps, physiotherapy, corticosteroid injections, shock
wave therapy, platelet-rich plasma, and low-dose thermal
erosion devices (12, 13). Although most patients with
lateral epicondylitis respond to conservative treatment,
there is little evidence of its positive effects (12-14). On
the other hand, 5-10% of these patients with chronic
symptoms eventually require surgical intervention (15,
16). In some studies, the frequency of patients in need of
surgical intervention in referral centers has been up to
25% (17).
Surgical procedures can be used when conservative
treatments fail. Recent developments in the
arthroscopic treatment of these lesions have allowed
arthroscopic methods to provide better results (15).
Open surgery has been reported with significant results
in many studies; however, to the best of our knowledge,
no study has shown satisfactory findings for open
surgery of lateral epicondylitis up to now. Therefore,
orthopedic surgeons are reluctant to perform open
surgery for the treatment of recalcitrant lateral
epicondylitis. In addition, there is no published study
on the results of open surgery for tennis elbow in Iran.
Consequently, the current study evaluated the midterm
results of treating recalcitrant lateral epicondylitis with
arthroscopic surgery.

Materials and Methods
This cohort study was carried out within May 2012 to
February 2017 in Hamedan, Iran. The study population
consisted of all patients who had not responded to
nonsurgical treatments after at least 6 months, and
they were supposed to undergo arthroscopic surgery. A
total of 42 subjects were enrolled in the present study.
Two cases were excluded during the follow-up. All
participants signed informed consent before entering
the study.
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The inclusion criteria were being older than 18 years
and not responding to nonsurgical treatments for 6
months (including lifestyle modification, use of tennis
elbow strap, administration of nonsteroidal antiinflammatory drugs, and at least one corticosteroid
injection). The exclusion criteria were a history of
trauma or compression neuropathy (including cervical
radiculopathy), previous surgery on the affected elbow,
and no attendance at follow-up after the surgery.
All demographic data of the patients were recorded
before the surgery. The visual analog scale (VAS), quick
disabilities of the arm, shoulder, and hand (Quick DASH)
score, and grip and pinch strengths were recorded before
and after the operation.

Surgery technique
The researchers entered the scope via the anteromedial
portal under general anesthesia in the lateral decubitus
position. Then, the anterolateral portal was established
as outside in technique. The lateral capsule and
pathological discolored tissues of the extensor carpi
radialis brevis (ECRB) origin were shaved. The annular
ligament was not removed; however, it was trimmed if it
seemed to impinge during elbow motion. The posterior
interosseous nerve and ulnar lateral collateral ligament
were preserved during the surgery [Figure 1].
Postsurgery care consisted of 24-hour immobilization
in a sling followed by the elbow active-assisted range of
motion. The participants started physiotherapy in the
second week after the surgery if needed. The subjects
were asked to stop using analgesic drugs and start to
work as soon as they were comfortable.
The participants were visited at least five times,
including 3 weeks, 3 months, 6 months, 1 year, and 2
years after the surgery. The patients’ pain and satisfaction
were evaluated using a standard questionnaire. The pain
intensity was assessed by the VAS in this study. According
to the evidence, it was shown that this method has high
validity and reliability (0.94) in the evaluation of pain

Before the intervention
After the intervention

Figure 1. Visual analog scale and DASH score before and after the surgery.
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(18). The function of the elbow was evaluated using
the Quick DASH score, which has been used in multiple
studies (19-21). The final score of Quick DASH is from 0
to 100. A higher score indicates the higher disability of
the individual (19).
The measurements of hand grip and key pinch strength
were performed on two sides, namely operated and
nonoperated elbows. They were examined before and
after the surgery using a manual dynamometer (Jamar,
USA). The Jamar hydraulic hand dynamometer was
used for the evaluation of hand grip strength. For this
assessment, the person sat in a chair without armrest
according to the recommendations of the American
Society of Hand Therapists so that the elbows were bent
90º. The forearm was in a normal and neutral position,
and the hand at 0 to 30º of dorsiflexion and 0 to 15º of
ulnar deviation.
Then, the examiner put the dynamometer in the
participant hands. The person levered the device by
the whole hand with maximum force, and his score was
recorded. To assess the key pinch strength, a special
dynamometer was used, in which the person was in the
previous position; however, this time she/he used the
thumb and index finger instead (22, 23).
Statistical analysis
Descriptive statistics, Wilcoxon test, independent t-test,
and paired t-test were used for data analysis. In this study,
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the significance level was 95% (α=0.05). All the analyses
were performed using SPSS software (version 16).

Results
The mean age of all participants was 42.9±6.4 years (age
range: 29-52 years). There were 12 men and 28 women
with the mean age of 42.33±6.40 and 43.21±6.32 years,
respectively. In this study, 70% of the participants were
women. A total of 32 (80%) subjects were right-handed,
and 8 (20%) patients were left-handed. Moreover, 22
(55%) participants were operated on their dominant
hand, and 18 (45%) subjects were operated on their
nondominant hands. The average time for returning
to work was 18 days (range: 14-42 days). The average
follow-up time was 42 months. On average, the patients
suffered from pain for 10 months before the surgery
(range: 6 to 18 months).
The nonparametric Wilcoxon test was used to compare
the pain (the VAS) and functional scores (Quick DASH
score) before and after the operation because the data
distribution was not normal based on the KolmogorovSmirnov test (P≥0.05). The results of the Wilcoxon test
showed that the average of postsurgery limb performance
measured by the Quick DASH score reduced from 63.18
to 25.68, indicating a significant improvement in the
elbow function [P=0.001; Table 1]. The mean of the VAS
was 7.05 before the surgery and decreased to 2.3 after the
operation, which was significant [P=0.001; Figures 2; 3].

Table 1. Comparison of pain and function in patients before and after intervention
Variable
Visual analog scale
Quick DASH score

Before the surgery
(Mean ± SD)
7.05 ± 1.63

63.18 ± 12.03

Dominant

After the surgery
(Mean ± SD)

P (Wilcoxon)

2.30 ± 2.86

0.001

25.68 ± 19.42

Figure 2. Comparison of the dominant and operated hands’ grip and pinch strength.

0.001
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Table 2. Comparison of grip and pinch strength of dominant and operated hand (pound)
Variable
hand grip strength
key pinch strength

Operated hand
( Mean ± SD)

Non-operated hand
(Mean ± SD)

P(t-test)

38.65 ± 19.16

39.15 ±18.99

0.850

12.40 ± 3.29

The Quick DASH scores were reported as 63.18±12.03
and 25.68±19.42 before and after the surgery,
respectively. T-test was used to compare the means of
pinch and grip strengths between the operated and
nonoperated sides 3 months after the surgery. The
obtained results showed that the means of grip and pinch
strengths were not significantly different (P≥0.05). The
means of grip strength of the operated and nonoperated
hands were 38.65±19.16 and 39.15±18.99 pounds,
respectively. The means of pinch strength of operated
and nonoperated hands were 12.4±3.29 and 13.10±3.68
pounds, respectively [Table 2].

Discussion
Lateral epicondylitis is a common cause of elbow pain,
and its recalcitrant cases are in need of surgery. Surgical
procedures can be open, percutaneous or arthroscopic.
More than 15 surgical techniques have been suggested
for the treatment of lateral epicondylitis. Arthroscopic
surgery is a new method for the treatment of this disease
(12, 24, 25).
In the current study, the patients were relieved from
pain after the surgery based on the results of the VAS.
Previous studies have shown that patients undergoing
elbow arthroscopic surgery have experienced a
significant reduction in pain after the surgery (24,
26). Szabo et al. studied three surgical techniques
(i.e., arthroscopy, open surgery, and percutaneous) to
investigate their side effects, such as pain, complications,
and recurrence (27). The results revealed that they
were not significantly different. All three techniques
significantly decreased the pain. They concluded that
the reduction of pain with arthroscopic surgery can
have positive effects on the quality of life (27).
The Quick DASH score significantly decreased in
the present study, indicating an improvement in the
postsurgery function of the elbow. The results of a study
by conducted Wada et al. showed that arthroscopic
surgery in tennis elbow syndrome is associated with a
reduction in the postoperative Quick DASH score, which
is in agreement with the results of the present study
(28). A study carried out by Solheim et al. showed that
arthroscopy can significantly reduce the Quick DASH
score, indicative of the improvement in the performance
of patients, which is also in line with the findings of
the present study (25). Furthermore, Solheim et al.
demonstrated that arthroscopic treatment can be more
beneficial than open surgery (24). The improvement
could be due to pain reduction after arthroscopy
surgery, resulting in a better score in the Quick DASH
score questionnaire (24).

13.10 ± 3.68

0.402

Based on the results of the present study, the grip
and pinch strengths of the operated and nonoperated
sides were not significantly different 3 months after
the surgery. Although some studies have shown
controversial findings about the effectiveness of
arthroscopic and open surgery outcomes for grip and
pinch strengths in lateral epicondylitis, other studies
have demonstrated that the open method has better
results. There were significant differences between
arthroscopic and open surgery results in some studies.
However, arthroscopic treatment has been reported
with fewer complications, leading to a faster return to
work and daily activities (29).
Based on the findings of the present study, the mean
time of returning to work and normal activities was
18 days. This is an advantage of arthroscopic elbow
surgery. Previous studies have also shown that after
arthroscopic surgery, the patients can return to work
faster, compared to other methods. For example, in
studies carried out by Baker et al. and Verhaar et al.,
it took about two and a half weeks for the patients to
get back to work, which is similar to the results of the
present study (10, 30).
The results of the current study showed the
effectiveness of arthroscopic treatment in the
reduction of pain and improvement of elbow function
in recalcitrant lateral epicondylitis according to the
validated Quick DASH score (31). Normal grip and pinch
strength results of the operated side indicated that the
release of ECRB muscle origin without doing any repair
had no effect on hand strength. Although arthroscopic
surgery is a sophisticated technique, compared to open
surgery for the surgeons, its benefits and no associated
complications can make it a suitable alternative to
other surgical procedures for the treatment of lateral
elbow epicondylitis. The limitation of the current study
was not considering a control group.
Arthroscopic surgery seems to be an effective method
with few complications in patients suffering from an
elbow recalcitrant lateral epicondylitis in the midterm
follow-up. In this study, 70% of the participants were
women because only the patients who referred to Besat
Hospital of Hamadan University of Medical Sciences,
Hamadan, Iran, were chosen without any sampling.
Therefore, it can be considered in future studies to
investigate whether this problem is more common
among women or men, at least in the west of Iran (the
patients in this study referred to Besat Hospital from
the provinces in the west of Iran). There might be
differences in this regard in different regions that should
be assessed in future studies. It is also recommended to
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carry out a similar study with a control group.
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