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Direct Bursoscopic Ossicle Resection in Young and Active
Patients With Unresolved Osgood-Schlatter Disease
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Purpose: The aim of this study was to determine the outcomes of bursoscopic ossicle excision in young and active
patients with unresolved Osgood-Schlatter disease. Methods: This retrospective study included 18 male military recruits.
A direct bursoscopic ossicle excision was performed using low anterolateral and low anteromedial portals. Outcomes were
evaluated using the Lysholm knee score, pain score on a visual analog scale (VAS) (from 0 to 10), and Tegner activity scale
score. In addition, patients were asked whether they could kneel or squat and whether they were able to return to their
duty after surgery. Patient satisfaction was evaluated using the VAS and by asking whether patients thought that the
prominence of the tibial tuberosity was reduced and whether they would recommend the same surgical treatment to
others. Complications after surgery were also evaluated. Results: The mean Lysholm knee score was 71 preoperatively
and improved to 99 after surgery. The mean VAS pain score was 6.5 in the preoperative period and decreased to 0.9 after
surgery. In addition, the mean Tegner activity scale score improved from 2.7 preoperatively to 6.2 at final follow-up.
However, 4 patients were not able to return to their duty, and 4 patients still had difficulties with kneeling after sur-
gery. A superficial infection occurred in 1 patient, and a recurrent ossicle formation was found in 1 patient. Of 18 patients,
17 were satisfied with their surgical outcomes, and the mean VAS score for patient satisfaction was 8.8. Furthermore, all
but 1 patient would recommend the same surgical treatment to others. However, 6 patients did not believe that the
prominence of the tibial tuberosity was reduced. Conclusions: Bursoscopic ossicle excision showed satisfactory outcomes
in selective young and active patients with persistent symptoms. However, bursoscopic surgery showed limitation in
reducing the prominence of the tibial tuberosity. Level of Evidence: Level IV, therapeutic case series.
urgical treatment can be indicated for unresolved
SOsgood-Schlatter disease in the subset of young
and active patients even if conservative therapy has
traditionally been the treatment of choice.1-10
From the Departments of Orthopedic Surgery (S.S.E., E.J.S.) and Neuro-
rgery (R.K., S.H.L.), Wooridul Spine Hospital; the Department of Physical
edicine and Rehabilitation, College of Medicine (S.A.L.), Kyung Hee Uni-
rsity; the Department of Orthopedic Surgery, Kangbuk Samsung Hospital
.H.A.), and the Department of Orthopedic Surgery, Samsung Medical Center
.J.C.), Sungkyunkwan University School of Medicine, Seoul, Republic of
orea.
S.S.E. and S.A.L. contributed equally an senior authors to this work.
This study was supported by a grant from the Wooridul Spine Foundation.
he authors report that they have no conflicts of interest in the authorship and
ublication of this article.
Received March 19, 2014; accepted August 27, 2014.
Address correspondence to Moon Jong Chang, M.D., Department of
rthopedic Surgery, Samsung Medical Center, Sungkyunkwan University,
chool of Medicine, No. 81, Irwon-Ro, Gangnam-gu, Seoul, 135-710,
epublic of Korea. E-mail: moonjongchang@gmail.com
� 2015 by the Arthroscopy Association of North America
0749-8063/14229/$36.00
http://dx.doi.org/10.1016/j.arthro.2014.08.031

16 Arthroscopy: The Journal of Arthroscopic and Related S
Osgood-Schlatter disease typically affects preadoles-
cent boys and girls and usually presents with anterior
knee pain, tenderness, swelling, and/or prominence
over the anterior part of the proximal tibia.11 It was
reported that the symptoms can be resolved either
spontaneously or with conservative treatment in most
patients.12 However, there are patients who have
persistent symptoms, and the long-term outcomes in
patients with Osgood-Schlatter disease have not always
been favorable.3,13-15 Furthermore, unresolved symp-
toms have been more commonly found in persons
involved actively in sports activities, such as athletes
and military recruits, and can seriously affect their
activity levels.1,4,9,11,16 Therefore, in this subset of
patients, surgical treatment can be indicated to resolve
their symptoms and allow resumption of their activities.
Various surgical techniques have been suggested

ranging from ossicle resection to fusion.2,4,5,7,9,10 Most
studies have used open surgical techniques. However,
we anecdotally observed the delayed resolution of pain
and swelling at the surgical sites after open surgical
procedures. Furthermore, the surgical scar located in
urgery, Vol 31, No 3 (March), 2015: pp 416-421
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Fig 1. Diagnostic arthroscopy was performed using a single
high anterolateral portal (H-AL). Then, direct bursoscopic
approach was performed using low anterolateral (L-AL) and
low anteromedial (L-AM) portals, and these portals were
created 1 cm lateral and 1 cm medial to the tendon borders,
respectively.
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the anterior knee can cause irritation during kneeling
and squatting.
Recently, arthroscopic excision techniques have been

introduced. Theoretically, arthroscopic surgical tech-
niques may have advantages in terms of functional
recovery and cosmetic appearance. On the contrary, a
possible disadvantage of arthroscopic surgery is that
arthroscopic excision is limited in terms of tuber-
cleplasty for reducing the prominence caused by
Osgood-Schlatter disease. In addition, in the classical
arthroscopic approach with standard portals, the intra-
articular portion of the infrapatellar fat pad can be
violated during resection of the ossicle.1,4 Thus a direct
bursoscopic approach may be more suitable for unre-
solved Osgood-Schlatter disease to minimize infrapa-
tellar fat pad violation. However, most studies regarding
arthroscopic or bursoscopic excision are case reports or
technical notes and lack sufficient follow-up re-
sults.1,4,17 Therefore more studies including larger
numbers of patients with sufficient follow-up period are
needed to confirm the effectiveness and feasibility of
bursoscopic surgery in young and active patients with
unresolved Osgood-Schlatter disease.
The aim of this study was to determine the outcomes

of bursoscopic ossicle excision in young and active pa-
tients with unresolved Osgood-Schlatter disease. The
hypothesis was that bursoscopic ossicle excision could
provide satisfactory outcomes with substantial pain re-
lief and functional recovery without any complications.

Methods
We performed a retrospective review of prospectively

collected data. In total, 22 patients who underwent a
direct bursoscopic ossicle excision at our hospital from
June 2009 to August 2010 were reviewed for eligibility.
The inclusion criteria were patients who underwent
surgery with more than 2 years’ follow-up after sur-
gery. All patients included in this study were military
recruits who performed compulsory military service for
2 years. Surgical treatment was considered after 3
months of active conservative treatment with rest,
medication, avoidance of active participation in any
sports activity, and exemption from training sessions. If
a patient’s symptoms were not relieved by conservative
treatment, we performed surgical treatment with strict
indications as follows: (1) visual analog scale (VAS)
score greater than 6 during physical activity, (2) focal
tenderness over the tibial tuberosity, (3) persistent
anterior knee pain since the patient’s youth, and (4)
presence of an ossicle on radiographs.

Diagnostic Arthroscopy
We performed the diagnostic arthroscopic evaluation

using a high anterolateral portal to confirm that there
was not any concomitant intra-articular abnormality. In
1 of 18 knees, a small flap tear of the lateral meniscus
was found. Therefore we performed partial meniscec-
tomy and then resected the ossicle using a bursoscopic
approach.

Formation of Low Anterolateral and Low
Anteromedial Portals
We used low anterolateral (L-AL) and low ante-

romedial (L-AM) portals separately to perform ossicle
excision. First, the soft spot between the lateral border
of the patellar tendon and the anterior surface of the
tibia, just medial to the Gerdy tubercle, was identified.
Then, the L-AL portal was created 1 cm lateral to the
lateral border of the patellar tendon (Fig 1). We created
a soft-tissue tunnel using a straight mosquito clamp.
After the mosquito clamp was inserted into the bursa
space, the space was preliminarily expanded by the
clamp. An arthroscopic sheath with a blunt trocar was
introduced through the L-AL portal, and then the trocar
was exchanged for the arthroscope. The L-AM portal
could be created using the transillumination technique
or outside-in technique using a spinal needle. By using
the L-AL and L-AM portals separately, we could mini-
mize injury to the intra-articular portion of the infra-
patellar fat pad.

Resection of Ossicle and Tubercleplasty
The arthroscope was introduced through the L-AL

portal while a motorized shaver was inserted through
the L-AM portal (Video 1, available at www.
arthroscopyjournal.org). The working space could be
created after resection of some of the bursa and fat
tissue. To maximize the working space by relaxing the
patellar tendon, the knee should be extended during
bursoscopic surgery. Bursoscopic debridement of the
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Fig 2. Low anteromedial portal placement was easily deter-
mined using a transillumination technique after creation of
the low anterolateral portal.

Fig 4. The anterior border of the ossicle was dissected with
curettes.
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soft tissue around the ossicle was performed, and the
ossicle and posterior surface of the patellar tendon were
then clearly identified (Fig 2). A 70� arthroscope can be
used if available to improve the arthroscopic view. The
ossicle was always partly embedded in the tendon and
was detached from the tendon by blunt and sharp
dissection. The proximal aspect of the ossicle was
debrided with a radiofrequency device, and the anterior
aspect was dissected with curettes (Fig 3). After
dissection of the proximal aspect, anterior aspect, and
both sides of the ossicle, the junction of the anterior
aspect of the proximal tibia and the ossicle was elevated
using a Liberator Knife (ConMed Linvatec, Largo, FL)
(Fig 4). After complete dissection of the ossicle, it was
extracted through the enlarged L-AM portal using the
Fig 3. An ossicle embedded in the patellar tendon was clearly
identified, and dissection of the ossicle began with debride-
ment of its proximal aspect with a radiofrequency device.
mosquito clamp. Contouring of the irregular surface of
the tibial tubercle was performed with a motorized burr
(Figs 5 and 6). A vacuum drainage was placed through
the L-AL portal before the portals were closed. The
drainage was used to prevent hematoma formation
caused by bone bleeding from the trimmed surface of
the tibial tubercle.

Postoperative Protocol
Patients were allowed to perform tolerable range of

motion, full weight bearing, and quadriceps-
strengthening exercise immediately after surgery. The
vacuum drainage was removed 1 day after surgery
without specific criteria regarding removal of the drain.
Return to strenuous activity and military duty was
recommended at 6 weeks after surgery.
Fig 5. For the final step in dissection of the ossicle, the
junction between the ossicle and the anterior aspect of the
proximal tibia was detached with a Liberator Knife.



Fig 6. After the ossicle was successfully removed, the prom-
inence of the tibia was trimmed with a motorized burr.

Table 1. Results of Bursoscopic Ossicle Excision

Parameter Preoperative Postoperative P Value

Lysholm knee score,
mean � SD

71 � 8.2 99 � 2.2 <.001

Tegner activity scale
score, mean � SD

2.6 � 0.6 6.2 � 0.5 <.001

VAS pain score (0-10),
mean � SD

6.5 � 0.9 0.9 � 1.2 <.001

No. of patients who
could squat

1 (0.6%) 16 (89%) <.001

No. of patients who
could kneel

1 (0.6%) 14 (78%) .001

VAS, visual analog scale.
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Data Analysis
Clinical data were collected by an independent

investigator. Patient evaluations were performed pre-
operatively and postoperatively at 1, 3, 6, and 12
months, as well as every 1 year thereafter. Clinical
outcome was evaluated using the Lysholm knee score,
and the degree of pain was measured using a numerical
VAS (from 0 to 10). The functional status was exam-
ined using the Tegner activity scale and by asking
whether patients could kneel or squat after surgery and
whether they were able to return to their duty. In
addition, patient satisfaction was evaluated using a
numerical VAS (from 0 to 10, where 0 indicates very
dissatisfied and 10 indicates very satisfied) and by
asking whether patients thought that the prominence
of the tibial tuberosity was reduced and whether they
would recommend the same surgical treatment to
others who have Osgood-Schlatter disease. We also
evaluated complications or adverse events, such as
postoperative infection and residual ossicle, after
surgery.
Statistical analysis was performed with SPSS software

for Windows (version 18.0; SPSS, Chicago, IL). The
outcome data including the Lysholm knee score, Tegner
activity scale score, VAS pain score, and VAS satisfac-
tion score were summarized using means and standard
deviations, and preoperative and postoperative out-
comes were compared. The statistical significance of the
difference between the preoperative and postoperative
scores was determined with the paired t test. For patient
satisfaction, patients with a VAS score of 8 and greater
were considered satisfied with the surgical outcome.
The functional evaluations of the ability to kneel and
squat after surgery, as well as return to military duty,
were conducted using the counts and proportions of
patients. The statistical significance of the difference
between the results of the preoperative and
postoperative evaluations was determined with the
McNemar test.
Results
Initially, 22 patients had undergone bursoscopic

ossicle excision. Of these patients, 4 were excluded
because their follow-up period was less than 2 years
after surgery. Finally, 18 patients (18 knees) were
included in this study. All patients were men with a
mean age of 21 years (range, 19 to 24 years; SD, 1.7
years). The mean follow-up period was 45 months
(range, 24 to 54 months; SD, 1.6 months).
All patients showed substantial improvement in

terms of pain and function, whereas a subset of pa-
tients were not able to return to their duty or had
difficulties with kneeling after surgery. The mean VAS
pain score was 6.5 in the preoperative period and
decreased to 0.9 after surgery (P < .001). In addition,
the mean Tegner activity scale improved from 2.7
preoperatively to 6.2 at final follow-up (P < .001)
(Table 1). However, 4 patients (21%) were not able to
return to their duty, and 4 patients (21%) still had
difficulty with kneeling after surgery. A superficial
infection developed in 1 patient and was subsequently
managed by intravenous antibiotic treatment. There
were no ossicles remaining on postoperative radio-
graphs immediately after surgery. However, focal
haziness, which may be regarded as indicating
recurrent ossicle formation, was found on follow-up
radiographs in 1 patient even though it did not
cause recurrence of symptoms.
Seventeen of 18 patients were satisfied with their

surgical outcomes; however, 6 patients (33%) did not
believe that the prominence of the tibial tuberosity was
reduced, and 4 patients were not able to return to
kneeling and squatting activities. The mean VAS satis-
faction score was 8.8 (range, 4 to 10; SD, 1.4) after
surgery. Furthermore, all but 1 patient would recom-
mend the same surgical treatment to others who have
Osgood-Schlatter disease.



Fig 7. (A, B) We confirmed successful
removal of the ossicle on radiographs,
and (C) postoperative magnetic reso-
nance imaging showed that there was
minimal scar formation around the
patellar tendon insertion without
violation of the intra-articular portion
of the infrapatellar fat pad (arrow).
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Discussion
The purpose of this study was to determine the out-

comes of bursoscopic ossicle excision in young and
active patients with unresolved Osgood-Schlatter dis-
ease in terms of pain relief, functional recovery, com-
plications, and patient satisfaction. The principal finding
was that patients who underwent bursoscopic ossicle
excision showed substantial pain relief and recovery of
function even though 4 of 18 patients were not able to
return to kneeling and squatting activities.
Our findings support the hypothesis that bursoscopic

excision of an ossicle would show satisfactory outcomes
in terms of pain relief and functional recovery. Multiple
surgical options have been described in the literature,
including ossicle excision and tubercleplasty, drilling of
the tibial tubercle, bone peg insertion to induce fusion,
and removal of the loose fragment, with variable
functional outcomes.2,6,8,10 Recently, arthroscopic
excision techniques were reported.1,4 Arthroscopic
surgery may have advantages because diagnostic
arthroscopy can be performed. We also found 1
concomitant intra-articular abnormality in our study
even though the patient’s symptoms and signs were the
same as those of other patients. In contrast to previous
studies, we used a direct bursoscopic approach. The
bursoscopic approach has several advantages over the
classical arthroscopic approach because there is no need
to perform an anterior interval release. In the classical
arthroscopic approach, the anterior horn of the
meniscus and/or intermeniscal ligament can be
damaged.4 Most of all, the intra-articular portion of the
infrapatellar fat pad will be violated in classical arthro-
scopic surgery, and this can cause scar formation and
discomfort after surgery. In contrast, 1 possible disad-
vantage of bursoscopic surgery is that the working
space can be limited. Thus we created the portals 1 cm
from the tendon borders to obtain a sufficient working
space and avoid instrument crowding.
Caution should be used in applying bursoscopic sur-

gery in patients without any definite ossicle or with
severe prominence of the tibial tuberosity. In this study
some patents showed difficulties in kneeling (21%),
and 33% of the patients did not think that the promi-
nence of the tibial tuberosity was reduced. Krause
et al.11 emphasized the importance of a prominent tibial
tuberosity and its implication leading to difficulty in
kneeling. In addition, Flowers and Bhadreshwar6 re-
ported that 95% of patients showed pain relief and
86% reported relief from the prominence of the tibial
tuberosity after excision of the prominent tibial tuber-
osity with removal of any osteocartilaginous material.
We were able to trim the spur-like prominence using a
motorized burr around the ossicle (Figs 6 and 7).
However, bursoscopic surgery was probably inadequate
to reduce the prominence of the tuberosity itself.
Therefore the findings suggest that bursoscopic excision
may have a limited role in addressing the symptoms
generated by the prominence of the tibial tuberosity.
On the other hand, among the surgical indications that
we used, focal tenderness at the site of the ossicle is
most important in our opinion. It was reported that the
key factors for successful surgery were clear visualiza-
tion of the separated ossicle on a lateral radiograph and
sliding movement of the ossicle on physical examina-
tion.7 We agree with the indications of the previous
study, and we believe that surgical treatment should
not be indicated for a patient with diffuse anterior knee
pain, which can be 1 of the symptoms of other disease
entities such as chondromalacia patellae.

Limitations
This study has several limitations to be considered.

First, a relatively small number of patients was included
in this study. However, in considering that most pre-
vious studies on arthroscopic treatment of Osgood-
Schlatter disease were case reports or technical notes,
the volume of 18 patients is relatively large. Second,
there was no control group consisting of patients who
underwent conservative treatment or open surgery.
Thus we were not able to compare the results between
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bursoscopic surgery and other treatment options.
However, we performed the study in a relatively large
number of patients with a mean follow-up period of 45
months. Thus we believe that this study can provide
valuable information to the reader regarding the results
of bursoscopic surgical treatment of unresolved
Osgood-Schlatter disease. Third, all patients included in
this study were military recruits who were performing
compulsory military service. Their activity levels were
not the same as those of the general population; thus
caution should be used when applying our results to
other populations with different activity levels.
Conclusions
Bursoscopic ossicle excision showed satisfactory out-

comes in selective young and active patients with
persistent symptoms. However, bursoscopic surgery
showed limitation in reducing the prominence of the
tibial tuberosity.
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