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There is no consensus on how to best surgically 
treat chronic patellar tendinopathy. This systematic 
review investigates the surgical treatment for chronic 
patellar tendinopathy, and the outcomes. 
A database search was performed to identify all 
relevant articles, to which exclusion criteria were 
then applied. Data was extracted from 24 studies, and 
the outcomes were then systematically reviewed. 
The results showed that the success rate of surgery 
for patellar tendinopathy is generally over 77%. 
Return to sports rates are better for proximal tendon 
patients who undergo bony procedures. Patients 
return to sports faster if they undergo arthroscopic 
procedures, and fewer complications are described. 
Studies that did not involve any procedure on the 
proximal tendon did not produce a different result 
to studies where the tendon was operated on. We 
found no effect of post-operative immobilisation on 
outcome. 
Based on the included studies, surgery gives satisfactory 
results in the treatment of patellar tendinopathy. 
There is a lack of high-quality evidence on the effects 
of surgery and post-operative rehabilitation regime 
on chronic patellar tendinopathy, as well as lack of 
objective outcome measures. 

Keywords : Patellar tendon ; tendinopathy ; surgery ; 
systematic review

INTRODUCTION

Patellar tendinopathy is common amongst athle-
tes whose sports involve frequent jumping or 
weight training (9,14,26). For many athletes, it has 
been a burden throughout their sport career or even 
the primary cause to end it24. Patellar tendinopathy 
an overuse syndrome caused by repetitive stresses 
of the extensor mechanism (5). Overloading the 
tendon leads to micro-trauma, with micro-lesions 
appearing through the failure of cross links, resul-
ting in collagen fibres sliding past one another (24). 
The micro-lesions occur most commonly at the 
bone-ligament junction at the proximal part of the 
patellar tendon, although some reports of mid and 
distal patellar tendinopathy have been published 
(11). These micro-lesions, if not healed completely 
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(6), can lead to localised collagen degeneration and 
subsequent mucoid degeneration or fibrosis (20). 

Evidence has shown that chronic patellar tendi-
nopathy does not involve any inflammation (13,16), 
and treatment is aimed at combating collagen 
breakdown rather than inflammation (13). The term 
‘tendinosis’ means degeneration of the tendon, and 
should not be used until an excision biopsy has 
been examined by a pathologist as the term implies 
a specific, histopathologically proven condition 
(16). The term ‘jumper’s knee’ is also regularly 
used, but this term does not indicate the affected 
tissue and also includes other peripatellar pain 
syndromes such as patellofemoral pain syndrome 
or hoffitis (24). We therefore suggest using the term 
‘tendinopathy’ in clinical situations to describe the 
combination of pain, swelling, and impaired perfor-
mance resulting from tendon over-use (16).

There is no consensus as to how successful surgi-
cal treatment is, or what surgical technique is best. 
Most physicians suggest an initial course of con-
servative treatment, such as exercises, anti-inflam-
matory medication and injections (23). If these 
treatments fail, then surgery is usually performed. 
Open patellar tenotomy is the most widely descri-
bed, and is the procedure against which others are 
compared8. However it has been hypothesised that 
arthroscopic tenotomy may provide similar results 
to open tenotomy, with the added benefit of a quic-
ker return to sport (2).

This systematic review will look at the surgical 
outcomes for chronic patellar tendinopathy and aim 
to answer these questions.

Does the outcome vary depending on the loca-
tion of the pathology?

Does the surgical procedure and approach affect 
the outcome? 

Are there any adverse effects of earlier mobilisa-
tion post-operatively? 

MATERIALS AND METHODS

A systematic review of available literature was 
conducted following PRISMA (Preferred Reporting 
Items for Systematic Reviews and Meta-Analysis) 
Guidelines. This search was completed on 10th 
October 2014 using search databases MEDLINE, 

Google Scholar, Cumulative Index to Nursing and 
Allied Health Literature (CINHal) and EMBASE 
to identify all the papers providing surgical outco-
mes for chronic patellar tendinopathy. The search 
was restricted to studies in English that concerned 
surgical outcomes in human patients only. Subject 
headings used in the search were “tendinopathy,” 
“tendon,” “tendon injuries,” “patellar ligament,” 
“knee injuries,” “tendinitis,” and “patella.” The key 
search terms used were “patellar tendon,” “tendino-
sis,” and “jumper’s knee.” Sub-headings used were 
“surgery,” “pathology,” and “physiology.” The 
search results were sorted through to extract those 
studies that concerned chronic patellar tendinopa-
thy, and the abstracts of these were then screened 
to identify those which provided surgical outcomes 
for this condition. To ensure that no papers were 
missed, the references used in the papers found 
were assessed for whether they could be included. 

A total of 55 papers were collected, and was 
reduced to 24 when the exclusion criteria were app-
lied (1,2,4,6,7,10-12,15,17-19,21,22,24-33). Papers were 
excluded if 1) there were fewer than 10 subjects in 
the study, as this may compromise the reliability 
of the study, 2) the subjects were followed up for, 
on average, less than 12 months, as this provides a 
reasonable amount of time to observe the outcomes 
of surgery, 3) they included complete tendon rup-
tures, as these may have had a different aetiology, 
4) subjects had undergone additional surgery for a 
different condition, as this could distort the surgical 
outcomes for patellar tendinopathy. 

Data extracted from the papers included demo-
graphic data, location and number of tendons 
involved, number of patients, follow-up, dura-
tion of symptoms and pre-operative imaging  
(Table I). Table II outlines the surgical procedure 
and the post-operative rehabilitation. Table III con-
tains data on complications, outcome scores, return 
to sports rates and durations, and post-operative 
imaging. 

RESULTS

The 24 studies included in our review ranged 
from 1986 to 2014. Twenty-two studies were level 
IV prospective, retrospective or observational stu-
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dies, and two studies were randomised controlled 
trials. The study by Bahr et al (2006) compared 
open surgical treatment with eccentric strength trai-
ning, and Willberg et al (2011) compared arthros-
copic surgical treatment with sclerosing polidoca-
nol injections. Relevant data for the surgical cases 
was extracted and used in our systematic review. 
Although one study (19) did not provide any infor-
mation on gender, the male to female ratio in the 
remaining 23 studies was 4.6:1. The average age 
of patients for the study on distal tendon involve-
ment (28) was 24 years (range 12-32 years). For the 
remaining studies the average age was 26.9 years 
(range 15-59 years). The patients were followed up 
for a mean duration of 44.4 months (range 6-180 
months). Most studies had a follow-up ranging 
from 86% to 100%. Maffulli et al (1999) had a 
follow-up rate of 62%, Pascarella et al (2014) had 
a follow-up rate of 45% at 10 years, and Fritscay et 
al (1993) did not state their follow-up rate. Twenty 
studies gave duration of symptoms before sur-
gery and this averaged at 23 months (range 4-240 
months). Apart from one study (25), all other imaged 
their patients pre-operatively. These included radio-
graphs (eight studies), ultrasound scans (USS) (14 
studies), Magnetic Resonance Imaging (MRI) (12 
studies), colour duplex imaging (two studies), and a 
Computerised Tomography (CT) scan (one study). 

The surgical approach and procedure varied. Ten 
studies had no complications, five studies did not 
mention complications, and two did not specify the 
number of patients with the listed complications. 
The remaining seven studies listed 46 complicati-
ons. There were a number of post-operative outco-
me measures used including Victorian Institute of 
Sport tendon study group Assessment (VISA) (six 
studies), Visual Analogue Score (VAS), modified 
jumper’s knee classification according to Blazina, 
and modified Kelly classification (five studies 
each), Lysolm score (three studies), and Kujala 
score (two studies). Scores used once included the 
Tegner score, Roles and Maudsley classification, 
subjective scores and classifications designed by 
individual authors and detailed in the papers. A 
consistant outcome measure recorded in all but one 
paper was percentage return to sports to a previous 
level, and 14 studies stated duration. Follow-up 

imaging was only performed in seven studies. Only 
one study reported appearances as almost normal 
(7), and only one study reported a correlation bet-
ween USS appearance and clinical outcome (30). 
The study by Coleman et al (2000) showed that 
the appearance of the tendon on USS remained 
abnormal in over 70% of cases at follow-up, and 
sonographic appearances did not correlate with 
clinical outcome. 

Does the outcome vary depending on the loca-
tion of the pathology?

Twenty studies solely dealt with proximal ten-
dons (732 tendons, 688 patients), three studies 
(17,19,30) contained a varying combinations of loca-
tions (117 tendons, 112 patients), and one study 
(28) included only distal tendons (24 tendons, 23 
patients). Although it was not possible to isolate the 
results for different locations from these individual 
studies, one study (30) did state in their results that 
patients with insertional tendinopathy fared signifi-
cantly less well than patients with tendinopathy of 
the main body.

The weighted average of return to sports at a pre-
vious level rate was 77.1 % (range 15.8-92.5%) for 
the proximal tendon studies, 79.4% (range 66-91%) 
for the combined studies, and 100% for the single 
study on distal tendons. There was no statistically 
significant difference between the proximal tendon 
and the combined tendon studies (p=0.31). No 
valid surgical comparison could be made with the 
single study on distal tendons. There was also no 
significant difference in the weighted average time 
taken for return to sports at a previous level for the 
proximal tendon studies (4.9  months, range 1-18 
months) and the combined studies (6.1 months, 
range 1.5-12 months) (p=0.32). 

Does the surgical procedure and approach affect 
the outcome in the proximal tendon?

Procedure on the tendon: 

Although 21 studies included procedures perfor-
med on the tendon, three arthroscopic studies did 
not involve any procedure on the tendon. Lurbach 
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cedures. It was not possible to determine if Peer et 
al (2003) used an open or arthroscopic procedure. 
Coleman et al (2000) compared the outcomes in 
29 open patellar tenotomies and 25 arthroscopic 
patellar tenotomies and found no significant dif-
ferences in outcome. The open procedure generally 
involved a longitudinal tenotomy and debridement 
of abnormal tissue including calcifications, cysts 
and nodules. Longitudinal cuts to stimulate tendon 
repair, and synovectomies were performed in selec-
ted cases, as was the use of USS to detect the area 
of abnormality. The arthroscopic procedure was 
generally performed through the anterolateral portal 
and involved shaving of the abnormal tendon and 
the dorsal soft tissue including the synovium and 
infrapatellar fat pad.

There was no significant difference between the 
weighted average of return to sports at a previous 
level rate for the arthroscopic studies (79.7 %, 
range 46-95%), and the open studies (76.6%, range 
15.8-92.5%) (p=0.35). There was however a signi-
ficant difference in the weighted average time taken 
for return to sports at a previous level with the time 
for arthroscopic studies (3.8 months, range 1-18 
months) being significantly lower than open studies 
(5.5 months, range 2-12 months) (p=0.04). The 
five arthroscopic studies that stated the number of 
complications described only one, whereas the nine 
studies describing the open procedures detailed 
seven complications. 

Are there any adverse effects of earlier mobilisa-
tion post-operatively? 

The post-operative rehabilitation regime ranged 
from long leg cast immobilisation for up to eight 
weeks to no immobilisation. 

For the proximal tendons, there was no signi-
ficant difference between the weighted average 
of return to sports at a previous level rate for the 
studies where no immobilisation was used (78.3 %, 
range 45-95%), and where the limb was splinted 
(81.4%, range 58-92.5%) (p = 0.36). There was also 
no significant difference in the weighted average 
time taken for return to sports at a previous level 
for the studies without immobilisation (5.2 months, 
range 1-18 months) and with (4.5 months, range 
2-12 months) (p = 0.32). 

et al (2008) performed a bony resection of the lower 
pole of the patella, Willberg et al (2011) debrided 
the infrapatellar fat pad, and Maier et al (2014) 
debrided the synovium and the infrapatellar fat pad. 
Results on return to sports were not provided for the 
last study. 

There was no significant difference between the 
weighted average of return to sports at a previous 
level rate for the studies where tendon procedures 
were performed (76.5 %, range 45-92.5%), and 
the two studies where no tendon work was done 
(83.6%, range 77-95%) (p=0.19). There was also no 
significant difference in the weighted average time 
taken for return to sports at a previous level for the 
studies where tendon procedures performed (5.1 
months, range 1-18 months) and the studies where 
no tendon work was done (4.4 months, range 1.5-12 
months) (p=0.21). 

Performing a bony procedure: 

A bony procedure was always performed in 
seven studies on the proximal tendon, and involved 
debridement, resection or denervation of the infe-
rior patella pole. Bony procedures were also per-
formed selectively in seven studies if there were 
osteophytes, bony erosions, bone marrow oedema, 
or lesions present at the bone-tendon junction. 
Bony procedures were not performed in five studies 
on the proximal tendons. 

The weighted average of return to sports at a 
previous level rate was 84.9 % (range 77-95%) for 
studies where bony procedures were always per-
formed, and 68.7% (range 45-89%) for the studies 
where bony procedures were not performed. This 
difference was statistically significant (p=0.04). 
There was however no significant difference in the 
weighted average time taken for return to sports at 
a previous level for the studies always involving a 
bony procedure (3.9 months, range 1.5-12 months) 
and those never involving it (7 months, range 2-18 
months) (p=0.12). 

Open or arthroscopic approach: 

Fifteen studies used an open procedure and 
six studies used an arthroscopic procedure. Two 
studies (2,4) used both open and arthroscopic pro-
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They did not include any formal outcome measures 
but did state that all of their patients returned to 
sports by 2.8 months with no or some symptoms. 
The three studies on combinations of patellar 
tendinopathy locations showed that surgery gave 
satisfactory results. As there is a lack of studies 
on the surgical treatment of mid and distal patellar 
tendinopathy, only the proximal tendinopathy was 
assessed further. Although proximal, mid, and dis-
tal patellar tendinopathy may have different aetiolo-
gies, it appears that they all respond to surgery. The 
return to sport rates for proximal tendinopathy and 
the tendinopathies in other locations were similar. 

Willberg et al (2011) compared arthroscopic 
surgical treatment with colour doppler-guided scle-
rosing polidocanol injections. Twenty-six patellar 
tendons underwent ultrasound and colour Doppler-
guided arthroscopic shaving and had a significantly 
lower VAS score at rest and during activity, less 
pain and were more satisfied with the treatment 
result compared with the patients in the sclerosing 
injection group. They also returned to sports faster. 
Two further studies did not perform any interven-
tion on the tendon. Lurbach et al (2008) performed 
an arthroscopic bony resection of the lower pole 
of the patella. Twenty patients were evaluated at 
24 months after surgery and showed significant 
improvements in the Lysholm, Tegner and Kujala 
scores, and the VAS for pain, function, and satis-
faction. Maier et al (2014) evaluated the mid- and 
long-term efficacy of the arthroscopic debridement 
of the synovium and the infrapatellar fat pad in 35 
competitive athletes followed-up for a minimum of 
24 months. The VISA and Blazina scores, subjecti-
ve knee function, pain VAS improved significantly. 
Ninety-seven percent of patients obtained excellent 
or good functional outcomes with a mean follow-
up of 4.4 years, and 76.7% of the athletes were 
able to perform sports at previous levels without 
any symptoms by 4.4 months. These three studies 
suggest that arthroscopic debridement of structures 
other than the tendon produces good results and is a 
viable alternative to tendon debridement. 

The return to sports results were significantly 
better for the seven studies where bony procedures 
were performed than in the five studies where bony 
procedures were not performed. This is supported 

DISCUSSION

For patellar tendinopathy, a six- to seven-fold 
greater extent of proximal tendon involvement, an 
average age in the mid- to late-twenties, and the 
four- to five-fold greater incidence in males cor-
respond with our experience. 

Pre-operative radiographs, USS and MRI scans 
were often normal. Radiographs identified ostep-
hytes, calcification and degenerative changes. USS 
identified hypoechoic areas typically on the dorsal 
aspect of the tendon, widening of tendon, paraten-
donitis, and features of degeneration including irre-
gular fibres, calcifications, cysts, nodules and para-
tendonitis. MRI scans identified hypodense areas, 
again typically on the dorsal aspect, thickening, 
partial tears and necrosis of tendon, and features 
of degeneration including cysts, nodules. It was 
useful for identifying increased signal in bone and 
associated pathologies e.g. bursitis. Colour Doppler 
identified increased vascularisation on the dorsal 
aspect, both inside and outside, of the tendon inclu-
ding the vessels entering the infrapatellar fat pad. 
At least three of the studies included in the review 
involved bone and soft tissue debridement adjacent 
to the tendon, but not of the tendon itself. The CT 
scan did not contribute to the other investigations. 

In our review, the average return to sports at 
previous level rates were 77% for proximal tendi-
nopathy (19 studies), 79% for various combinations 
(three studies), and 100% for distal tendinopathy 
(one study). Our results are comparable to those of 
a previous systematic review carried out in 2007 
that included only 10 studies (9). They reported a 
success rate of 87.47%, and return to sports rate 
of 71.28%. A more suitable outcome measure, 
used in 25% of our studies, is the VISA score. It 
measures the pain and disability in patellar tendino-
pathy from 0 (maximal disability and pain) to 100 
(asymptomatic) (12). The condition of the patient 
can be measured using this score both pre- and 
post-operatively, and takes into account the severity 
of clinical symptoms as well as how the patient per-
forms on tests of function and their level of sporting 
participation (3).

Sarimo et al (2007) included only distal tendons 
and included patients as young as 12 years old. 
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operated on. More work on the pathogenesis of this 
condition will hopefully improve our understanding 
and management of this condition. 

There is a lack of high-quality evidence on the 
effects of surgery and post-operative rehabilitation 
regime on chronic patellar tendinopathy, as well 
as lack of objective outcome measures. Only two 
of the 24 studies in our review were randomised 
controlled trials. The retrospective case series intro-
duce the possibility of recall bias and the loss of 
key information. The association between clinical 
and radiological outcome also needs to be better 
defined.

by a previous study that have suggested a success 
rate of 92% where patella tip resection or drilling 
was performed compared with 71% where no bony 
procedures were performed (3). Our analysis only 
included studies on proximal tendinopathy and may 
not be valid for mid and distal tendinopathy. 

Two studies (2,4) used both open and arthros-
copic procedures. Coleman et al (2000) compared 
the outcomes in 29 open patellar tenotomies and 
25 arthroscopic patellar tenotomies. There were 
no significant differences in the outcome measures 
but they suggested that arthroscopic surgery may 
give a quicker return to sport time. Curuculo et 
al (2009) performed a retrospective multicenter 
study including 64 patients, 10 of whom under-
went arthroscopy. Again, there was no difference 
in outcome but the authors suggested that it took 
longer after an open procedure to return to sports. 
Arthroscopic surgery is associated with minimal 
complications, and reduced postoperative pain and 
stiffness. We found that arthroscopy was associated 
with a significantly faster return to sports and fewer 
complications. 

The post-operative rehabilitation regime ranged 
from long leg cast immobilisation for up to eight 
weeks to no immobilisation, but did not appear 
to affect the success of the procedure. No study 
explained the rationale or provided any evidence 
for a more restricted rehabilitation regime.

CONCLUSION

This systematic review has shown that surgical 
treatment generally provides good success rates 
for patellar tendinopathy. More evidence for the 
treatment of mid and distal patellar tendinopathy 
is needed. We have shown that a bony procedure 
is associated with better return to sports rate for 
proximal tendons, but this may not apply to mid 
and distal tendinopathy. Although we have shown 
that arthroscopic procedures are associated with a 
faster return to sports and fewer complications, we 
encourage further studies to assess whether arthros-
copic procedures give better results than open pro-
cedures. Interestingly, studies that did not involve 
any procedure on the tendon did not produce any 
different results to studies where the tendon was 
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