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The purpose of this case series is to report the outcomes of ossicle excision and tubercleplasty for unresolved Osgood-Schlatter
disease that has failed conservative treatment in six adolescent athletes. A retrospective chart review was completed, and data
collected include age at onset of symptoms, age at surgery, sex, laterality, mechanism of injury, conservative treatment regimen,
radiographic findings, sports played, time to return to sport, length of follow-up, and Lysholm score. Surgery involved an open
ossicle excision, tubercleplasty, and repair of the patellar tendon to bone using a suture anchor. Postoperatively, patients were
allowed to fully weight-bear in an extension knee brace for 4 weeks and then allowed to gradually resume activity. Four males
and 2 females were studied. The right knee was involved in 3 cases and the left knee in 3. The average age at onset of symptoms
was 15.8 (range 12-18) and at surgery was 17.3 (range 17-18). Radiographic findings included a large bump in 4 cases, an ossicle
in 2, and free fragments at the tendon insertion in 3. Sports played included basketball, football, running, and dancing. All
patients returned to sports at an average of 21 weeks and 6 days postsurgery (range 8-56). The average length of follow-up was
14.2 weeks (range 5-27). The average Lysholm score postsurgery was 97.2 (range 94-100). Surgical treatment of unresolved
Osgood-Schlatter disease was successful in all patients. No patients reported any postoperative complications or additional
surgery. For skeletally mature and symptomatic patients, we recommend removal of the ossicle and adjacent bursae, smoothing
the bump, and repairing the patellar tendon to bone.

1. Introduction

Osgood-Schlatter disease is a traction apophysitis of the tibial
tubercle caused by repetitive mechanical strain by the quadri-
ceps femoris muscle. Painful inflammation develops at the
patellar ligament insertion point on the tibial tubercle [1, 2].
Repetitive strain may cause avulsion fractures, eventually lead-
ing to sclerosis and fragmentation of the tibial tubercle. Rising
and expansion of the tibial tubercle and soft-tissue swelling
may produce persistent pain [3]. Osgood-Schlatter disease is
often a self-limiting condition that is treated conservatively
and affects children and adolescent athletes during growth
spurts between the ages of 9 and 15 [1]. Conservative therapy,
such as ice, immobilization, and rest, is the preferred method

of treatment. Nonsteroidal anti-inflammatory drugs may be
used for acute symptom relief [1, 2, 4].

After skeletal maturity, complications may arise and a few
patients can still have severe and persisting pain despite conser-
vative therapy [3, 5, 6]. In such cases, we hypothesized that sur-
gical intervention could potentially help to alleviate symptoms.
Previous studies have shown that open, arthroscopic, or direct
bursoscopic excision of the painful tibial tubercle bump can
be used [6–10]. Surgical treatment outcomes for unresolved,
painful Osgood-Schlatter disease in adolescent athletes have
only been reported by several authors [6, 11]. The aim of this
study is to report the outcomes of surgical treatment by open
ossicle excision and tubercleplasty in persistent Osgood-
Schlatter disease in teenage athletes.
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2. Case Presentation

2.1. Methods. The Institutional Review Board at the College
of Medicine approved the study. Six heterogeneous patients,
from January 1, 2008, to January 1, 2018, who underwent
ossicle excision and tibial tubercleplasty for unresolved
Osgood-Schlatter disease, were included in our study. Var-
ious patient characteristics were collected and analyzed
including age at onset of symptoms, age at surgery, sex,
sports played, laterality, mechanism of injury, conservative
treatment regimen, radiographic findings, length of follow-
up, Lysholm knee score, time until return to sports, and
complications. Descriptive statistics, including frequency,
mean, minimum, and maximum values, were calculated
for the patient’s age, mechanism of injury, length of fol-
low-up, Lysholm knee score, and time until return to
sports. Frequency was determined for the patient’s sex,
sport, laterality, conservative treatment regimen, and
radiographic findings.

Surgery was performed by a fellowship-trained pediat-
ric orthopaedic surgeon who has >30 years of experience.
The surgical procedure included an open ossicle excision,
tubercleplasty, and repair of the patellar tendon to bone
using a suture anchor in each case. A direct anterior inci-
sion was avoided to minimize postoperative pain with
kneeling. A longitudinal incision was made over the lateral
aspect of the patellar tendon. The patellar tendon was then
reflected medially to gain access to the ossicle and bump.
Postoperative treatment allowed for full weight-bearing in
an extension knee brace for 4 weeks. Nonsteroidal anti-
inflammatory drugs were used for acute symptom relief.
Patients were allowed to gradually return to normal activ-
ity and sport.

2.2. Results. Four males and 2 females, with closed growth
plates, were studied. The right knee was involved in 3
cases, and the left knee in 3. The average age at onset of
symptoms was 15.8 (range 12 to 18). The average age at
surgery was 17.3 (range 17 to 18). Five patients presented
with chronic pain worsening over an average of 3.4 years
(range 1-5 years). All 5 were initially treated conserva-
tively, with rest, ice, and nonsteroidal anti-inflammatory
drugs as needed. One patient presented after a direct blow
to the knee during a football game and had no history of
chronic knee pain. Radiographic findings included a large
bump in 4 cases, an ossicle in 2 cases, and free fragments
at the tendon insertion in 3 cases. Sports played included
basketball, football, running, and dancing. All 6 patients
were high school varsity athletes and successfully returned
to their sport at full capacity at an average of 21 weeks
and 6 days postsurgery (range 8 weeks and 6 days to 56
weeks). The average length of follow-up was 14.2 weeks
(range 5 weeks to 27 weeks). The average postsurgery
Lysholm score in September 2020 was 97.2 (range 94 to
100). Table 1 shows patient demographics and characteris-
tics. Figures 1 and 2 show pre- and postoperative radio-
graphic findings of one of the patients, exhibiting the
successful removal of bony fragmentation and residual
bump.

3. Discussion

Osgood-Schlatter disease classically presents with a history of
activity-related trauma that causes pain over the tibial tuber-
cle and patellar tendon. On physical exam, there is a bump,
with tenderness and swelling over the tibial tubercle. Pain
can often be reproduced by extension of the leg or kneeling
[1, 2]. The pain is relieved with rest and exacerbated with
activity. It is often associated with athletes who play sports
like volleyball, basketball, gymnastics, and soccer which
require repetitive flexion and extension of the knee [1, 2,
12]. In fact, Kujala et al. reported that among 193 adolescent
athletes, 41 (21.2%) were diagnosed with Osgood-Schlatter
disease, while among 196 sedentary adolescents, only 9
(4.5%) were diagnosed [12]. Males will typically become
symptomatic between ages 12 and 15, while females will
between at ages 8 and 12 [10]. The most commonly reported
rate of prevalence of Osgood-Schlatter disease is 9.8% (11.4%
in males and 8.3% in females) [4]. However, there are also
recent studies that have demonstrated the gap in prevalence
is closing due to increasing numbers of female adolescent
athletes [4, 13].

Symptoms can persist for 12 to 18 months and com-
monly resolve with skeletal maturity [1]. Conservative treat-
ments include controlled immobilization, stretching, and
reduction of activity, which are the preferred methods of
treatment. Anti-inflammatory drugs can also be used for
acute symptom relief [1, 2]. There have been several studies
on injection of dextrose, lidocaine, or autologous-
conditioned plasma into the patellar tendon to provide
symptomatic relief as well [14–16]. Although conservative
therapy is the mainstay treatment of Osgood-Schlatter dis-
ease, surgical intervention may be necessary for patients
whose symptoms do not resolve with skeletal maturity [3,
6]. A small percentage of patients develop an ossicle and
painful bump despite closure of the growth plates and are
indicated for surgery [6–8]. At our institution, 6 patients pre-
sented with persistent symptoms past skeletal maturity and
were indicated for surgery.

Approximately 5% of patients will develop unresolving,
painful Osgood-Schlatter disease and may require surgery
[5, 8, 17]. The literature has cited many different surgical pro-
cedures for treatment including open procedures (such as
drilling of the tibial tubercle, excision of the tibial tubercle,
longitudinal incision in the patellar tendon, tibial seques-
trectomy, and bone peg insertion), arthroscopic procedures,
and bursoscopic procedures [17].

Bosworth et al. discussed efficacy of bone peg in the
tubercle to expedite fusion. Although this resolved symptoms
in most cases, the bumpy prominence still persisted postop-
eratively [18].

Thomson first reported success with utilizing a longitudi-
nal incision in the patellar tendon to excise the bony promi-
nence [19]. Flowers and Bhadreshwar reported that
postoperatively 95% of their patient cohort had pain relief
and 86% had a reduced bump [8]. Orava et al. reported that
80% of their cohort who underwent either removal of ossicle
or excision/drilling of the tibial tubercle had excellent or
good results [20]. Glynn et al. discussed the efficacy of
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excision of the prominent tubercle, as opposed to drilling of
the tibial tubercle [7]. Some authors have also explored
arthroscopic and bursoscopic methods as viable alternatives
to open procedures for Osgood-Schlatter disease, due to scar
tissue and the potential damage to the patellar tendon [9, 21].

In 2007, Weiss et al. reported that of the 15 patients who
underwent ossicle resection with tibial tubercleplasty, 12
(80%) successfully recovered and returned to sports. We
followed the protocol discussed by Weiss et al. [6]. Our insti-
tution utilized open ossicle excision, tubercleplasty, and
repair of the patellar tendon to bone using a suture anchor.
All 6 patients successfully returned to their sport at full
capacity postsurgery. The average Lysholm score in Septem-
ber 2020 was 97.2 (range 94 to 100). Surgical treatment may
successfully allow adolescent athletes to return to activity. No
patients reported postoperative pain with kneeling, a limp,

need for a cane, locking sensations, giving way sensations,
pain, swelling, difficulty climbing stairs, or difficulty squat-
ting. Furthermore, there were no postoperative complica-
tions, such as infections. No patients required additional
surgery.

Limitations associated with this study include its retro-
spective design, small sample size, and absence of a compar-
ative group. Future studies may overcome these limitations
by lengthening the study’s time period or by conducting mul-
ticenter studies to potentially increase the number of
included patients.

4. Conclusion

Based on the study findings, we recommend conservative
treatment for adolescent athletes when they initially present
with symptoms of Osgood-Schlatter disease. However, if
symptoms persist at skeletal maturity, surgical intervention
(via an open ossicle excision, tubercleplasty, and repair of
the patellar tendon to bone using a suture anchor) is an effec-
tive option to resolve symptoms and return the athlete to
sports.

Data Availability

The data used to support the findings of this study are
restricted in order to protect patient privacy.

Disclosure

The findings of this study were presented at the Pediatric
Research in Sports Medicine Society (PRiSM) 8th Annual
Meeting in January 2021.
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Supplementary Materials

We have included the recommended Joanna Briggs Insti-
tute’s checklist for our case series. (Supplementary Materials)

References

[1] R. B. Osgood, “Lesions of the tibial tubercle occurring during
adolescence. 1903,” Clinical Orthopaedics and Related
Research, vol. 286, pp. 4–9, 1993.

[2] B. Cohen and R. W. Wilkinson, “The Osgood-Schlatter lesion:
A radiological and histological study,” American Journal of
Surgery, vol. 95, no. 5, pp. 731–742, 1958.

[3] H. N. Ladenhauf, G. Seitlinger, and D. W. Green, “Osgood-
Schlatter disease: a 2020 update of a common knee condition
in children,” Current Opinion in Pediatrics, vol. 32, no. 1,
pp. 107–112, 2020.

[4] V. Indiran and D. Jagannathan, “Osgood-Schlatter disease,”
The New England Journal of Medicine, vol. 378, no. 11,
p. e15, 2018.

[5] M. A. Mital, R. A. Matza, and J. Cohen, “The so-called unre-
solved Osgood-Schlatter lesion,” The Journal of Bone and Joint
Surgery. American Volume, vol. 62, no. 5, pp. 732–739, 1980.

Figure 1: Preoperative, 17-year-old male with bony fragmentation
and bump due to Osgood-Schlatter disease on the right knee.

Figure 2: Postoperative, 17-year-old male with resolved Osgood-
Schlatter disease on the right knee.

4 Case Reports in Orthopedics

http://downloads.hindawi.com/journals/crior/2021/6677333.f1.docx


[6] J. M. Weiss, S. S. Jordan, J. S. Andersen, B. M. Lee, and
M. Kocher, “Surgical treatment of unresolved Osgood-
Schlatter disease: ossicle resection with tibial tubercleplasty,”
Journal of Pediatric Orthopedics, vol. 27, no. 7, pp. 844–847,
2007.

[7] M. K. Glynn and B. F. Regan, “Surgical treatment of Osgood-
Schlatter’s disease,” Journal of Pediatric Orthopedics, vol. 3,
no. 2, pp. 216–219, 1983.

[8] M. J. Flowers and D. R. Bhadreshwar, “Tibial tuberosity exci-
sion for symptomatic Osgood-Schlatter disease,” Journal of
Pediatric Orthopedics, vol. 15, no. 3, pp. 292–297, 1995.

[9] E. Circi and T. Beyzadeoglu, “Results of arthroscopic treat-
ment in unresolved Osgood-Schlatter disease in athletes,”
International Orthopaedics, vol. 41, no. 2, pp. 351–356, 2017.

[10] B. L. Krause, W. JPR, and A. Catterall, “Natural history of
Osgood-Schlatter disease,” Journal of Pediatric Orthopedics,
vol. 10, no. 1, pp. 65–68, 1990.

[11] H. K. Pihlajamäki, V. M. Mattila, M. Parviainen, M. J. Kiuru,
and T. I. Visuri, “Long-term outcome after surgical treatment
of unresolved Osgood-Schlatter disease in young men,” The
Journal of Bone and Joint Surgery. American Volume, vol. 91,
no. 10, pp. 2350–2358, 2009.

[12] U. M. Kujala, M. Kvist, and O. Heinonen, “Osgood-Schlatter’s
disease in adolescent athletes,” The American Journal of Sports
Medicine, vol. 13, no. 4, pp. 236–241, 2016.

[13] G. L. de Lucena, C. dos Santos Gomes, and R. O. Guerra,
“Prevalence and associated factors of Osgood-Schlatter syn-
drome in a population-based sample of Brazilian adolescents,”
The American Journal of Sports Medicine, vol. 39, no. 2,
pp. 415–420, 2011.

[14] G. A. Topol, L. A. Podesta, K. D. Reeves, M. F. Raya, B. D. Ful-
lerton, and H. W. Yeh, “Hyperosmolar dextrose injection for
recalcitrant Osgood-Schlatter disease,” Pediatrics, vol. 128,
no. 5, pp. e1121–e1128, 2011.

[15] J. Nakase, H. Numata, T. Oshima, Y. Takata, and H. Tsuchiya,
“A novel injective approach for Osgood-Schlatter Disease,”
Orthopaedic Journal of Sports Medicine, vol. 4, 7_Supplement
4, 2016.

[16] D. J. Danneberg, “Successful treatment of Osgood-Schlatter
disease with autologous-conditioned plasma in two patients,”
Joints, vol. 5, no. 3, pp. 191–194, 2017.

[17] P. A. Gholve, D. M. Scher, S. Khakharia, R. F. Widmann, and
D. W. Green, “Osgood Schlatter syndrome.,” Current Opinion
in Pediatrics, vol. 19, no. 1, pp. 44–50, 2007.

[18] D. M. Bosworth, “Autogenous bone pegging for epiphysitis of
the tibial tubercle,” Journal of Bone and Joint Surgery, vol. 16,
p. 829, 1934.

[19] J. E. Thomson, “Operative treatment of osteochondritis of the
tibial tubercle. The Journal of Bone and Joint Surgery,” Amer-
ican Volume, vol. 38-A, no. 1, pp. 142–148, 1956.

[20] S. Orava, L. Malinen, J. Karpakka et al., “Results of surgical
treatment of unresolved Osgood-Schlatter lesion,” Annales
Chirurgiae et Gynaecologiae, vol. 89, no. 4, pp. 298–302, 2000.

[21] S. S. Eun, S. A. Lee, R. Kumar et al., “Direct bursoscopic ossicle
resection in young and active patients with unresolved
Osgood-Schlatter disease,” Arthroscopy, vol. 31, no. 3,
pp. 416–421, 2015.

5Case Reports in Orthopedics


	Surgical Treatment Outcomes of Unresolved Osgood-Schlatter Disease in Adolescent Athletes
	1. Introduction
	2. Case Presentation
	2.1. Methods
	2.2. Results

	3. Discussion
	4. Conclusion
	Data Availability
	Disclosure
	Conflicts of Interest
	Supplementary Materials

