
AbstrAct
Bipartite patella is an uncommon 
finding, with the majority of cases 
discovered incidentally on radio-
graphs. Occasionally, bipartite 
patella can become painful through 
sports activities, overuse, or follow-
ing an injury, and the large majority 
of these cases resolve with non-
operative treatment.  However, for 
patients who do not respond to a 
prolonged course of nonoperative 
treatment, surgical options may be 
considered. 
  We report a successful case of 
arthroscopic excision of a painful 
bipartite patella fragment in a 19-
year-old male collegiate basketball 
player. A review of the literature is 
included.  

Abipartite patella has an 
accessory ossification 
center that does not fuse 
to the primary patella. 

The incidence of bipartite patella 
has been reported to be 2%, with 
50% of cases occurring bilaterally.1,2 

The majority of cases are asymptom-
atic and are discovered as inciden-
tal findings on routine radiographs. 
Occasionally, a bipartite patella can 
become painful through strenuous 
sports activities, overuse, or follow-
ing an injury.3-6 Nonoperative treat-
ment is effective for most cases with 
successful return to normal function 
and sports activities. However, for 
those patients who do not respond to 

a prolonged course of conservative 
treatment, surgical options may be 
considered, including open excision 
of the accessory ossification center, 
release of the vastus lateralis attach-
ment to the accessory ossification 
center alone or in combination with 
accessory ossification center exci-
sion, and open reduction and internal 
fixation of the secondary ossification 
center. Recently, Azarbod and col-
leagues7 reported the arthroscopic 
excision of a painful bipartite patella 
fragment with 6 weeks of follow-up.  

We report a successful case of 
arthroscopic excision of a painful bipar-
tite patella fragment in a 19-year-old 
male collegiate basketball player with 
6 months of follow-up. A review of the 
literature is included. The authors have 
obtained the patient’s written informed 
consent for print and electronic publi-
cation of the case report. 

cAse report 
A 19-year-old male collegiate basket-
ball player presented with the chief 
complaint of chronic left knee pain 
for 2 years. His symptoms began 

after a collision on the court in which 
another player’s knee struck his left 
knee. The patient denied any twist-
ing injury or hearing a pop at the 
time of the initial injury. There was 
no knee effusion, and he finished 
the game. Since the initial injury, the 
patient’s knee pain steadily increased 
to the point where he was unable to 
participate in basketball at the same 
level as he did prior to the onset of 

his symptoms. The patient localized 
the pain to the lateral aspect of his 
patella and reported exacerbation of 
his knee pain with any sports activ-
ity. He denied any instability or knee 
swelling and reported no mechanical 
symptoms. The patient had no remote 
history of knee pain or injury. His 
symptoms had not improved despite 
multiple trials of physical therapy 
since the time of his injury.

The patient’s physical exam 
revealed no effusion or obvious defor-
mity. He was tender to palpation over 
the superolateral aspect of the patella, 
and he confirmed this area to be the 
source of discomfort while playing 
basketball. The patient’s knees had 
symmetric and full active range of 
motion without pain. He had no liga-
mentous laxity, and his exam showed 
no meniscal pathology. He had nor-
mal patellar tracking during active 
knee extension and had a negative J 
sign. Medial and lateral translation of 
his patella was symmetric and unre-
markable, and he had normal patellar 
tilt with patellar tilt test. He had no 
discernable muscle weakness but his 
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“Arthroscopic excision...allows for early and 
aggressive postoperative rehabilitation.”



affected leg did have mild quadri-
ceps muscle atrophy.  Radiographic 
examination revealed a Saupe Type 
III bipartite patella (Figure 1).  

The patient was educated on the 
diagnosis of symptomatic bipartite 
patella, and  nonoperative ver-
sus operative treatment was dis-
cussed with the patient. After dis-
cussing his options with family 
and coaches, the patient relayed 
a strong desire for surgical treat-
ment and for an early return to col-
legiate basketball. He was offered 
arthroscopic versus open excision 
of the symptomatic bipartite frag-
ment. Risks, benefits, and expect-
ed outcomes were explained, and 
all the patient’s questions were 
answered. The patient acknowl-
edged understanding the surgical 
options and consented to have 
arthroscopic excision of the bipar-
tite patella fragment. 

A left knee arthroscopy with exci-
sion of the bipartite fragment was 
performed through standard antero-
medial, anterolateral, and superolat-
eral portals. During the diagnostic 
part of the procedure, no meniscal, 
ligamentous, or cartilage pathology 
was identified. Upon completion of 
the diagnostic arthroscopy, the bipar-
tite patella was visualized through 
the arthroscope and a step-off at the 
junction of the patella and the bipar-
tite segment was appreciated (Figure 
2). This segment was mobile with 
palpation using a probe. A curved 
underwater Bovie was used to per-
form a release of the vastus latera-
lis along the border of the bipartite 
patellar fragment (Figure 3). Once 
lateral release around the fragment 
was complete, an elevator was used 
to further mobilize the fragment. 
An aggressive arthroscopic shaver 
was then used to entirely excise the 

bipartite patella fragment (Figure 4). 
Once the bipartite segment was com-
pletely removed, fibrocartilagenous 
tissue was cleared from the previous 
junction of the bipartite patella and 
the normal-appearing patella using a 
combination of arthroscopic shaver 
and thermal energy. The arthroscopic 
portals were closed with sutures, and 
a sterile bandage and knee immobi-
lizer were applied. The patient was 
instructed to keep the immobilizer  
on full-time until his follow-up 
appointment.

The patient’s postoperative course 
was uneventful. Sutures were removed 
at his first postoperative visit 10 days 
after surgery, and he began passive 
and active range of motion exercises 
as tolerated. A physical therapy con-
sultation was ordered to assist in 
his rehabilitation. Six weeks after 
surgery, the patient had well-healed 
arthroscopic portal incisions around 
the left knee and only mild tender-
ness to palpation along the lateral 
patella. No effusion was present.  The 
patient’s patellar tracking and mobil-
ity were symmetric, and he retained 
symmetric full flexion and extension 
of his knees. At this point, the patient 
was instructed to continue aggressive 
physical therapy and return to sport-
ing activities as tolerated.    

Six months after surgery, the patient 
reported complete resolution of his 
symptoms and denied any weakness. 
He reported that his strength and level 
of play were identical to presymptom 
levels. The patient denied any dif-
ficulties with cutting and jumping 
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Figure 2.  Arthroscopic view of step-
off at patella and bipartite fragment 
interface.

Figure 1.  Preoperative radiographs reveal Saupe Type III bipartite patella.

Figure 3.  Arthroscopic view of vas-
tus release.

Figure 4.  Excision of bipartite frag-
ment using arthroscopic shaver.



activities and stated that his jumping 
ability had returned to his presymp-
tom level. His exam showed no ten-
derness to palpation and no obvious 
quadriceps atrophy. Radiographic 
analysis at 6-month follow-up was 
consistent with successful excision 
of the accessory ossification center of 
the patella (Figure 5).  

Discussion
The patella is the largest sesamoid 
bone in the human body and devel-
ops from a cartilaginous anlage that 
ossifies at age 4–6 years. In 77% of 
children, the patella ossifies from 
one center. In the other 23%, the 
patella ossifies from 2 or 3 centers.8 
The secondary centers of ossifica-
tion occur around age 12, and most 
secondary centers fuse with the main 
patella during adolescence; however, 
approximately 2% of these secondary 
ossification centers do not fuse with 
the main patella.8-10  The majority 
of secondary ossification centers are 
located at the superolateral pole.3,11,12 
Saupe13 proposed a classification sys-
tem for bipartite patella based on 
the position of accessory ossification 
center with Type I at the inferior pole 
(5%), Type II at the lateral margin 
(20%) and Type III at the superolat-
eral pole (75%) (Figure 6).  

Fibrocartilaginous tissue remains 
between the accessory and main 
patella, and, sometimes, repetitive 
stresses on the cartilage from sports 
activities and overuse or direct trau-

ma from an injury manifests as knee 
pain.3-6 The cause of pain in these 
patients is thought to be mobility in 
the synchondrosis between the acces-
sory fragment and the main patella.3,6 
Reports of a thickened vastus late-
ralis tendon attached to the painful 
fragment suggest that symptoms are 
part of a response to tensile force 
trauma to the cartilage tissue inter-
posed between patella fragments.

The pain associated with symp-
tomatic bipartite patella usually  
presents in one of two ways: gradual 
onset during activity or sudden onset 
after injury. The pain is usually local-
ized to the anterior knee, and, in most 
patients, it can be further localized to 
the area of the accessory patella frag-
ment. Pain tends to increase with exer-
cise and often interferes with activity.  
Examination of the knee is usually 
significant for a tender patellar frag-
ment with palpation.  Effusions are 
rare and if present should raise sus-
picion for concomitant intraarticular 
injury from a traumatic episode. In 
patients with long-standing symp-
toms, quadriceps atrophy is usually 
present because the patient tends to 
self-limit to avoid painful symptoms. 
Range of motion tends not to be lim-
ited, but active extension of the knee 
may be limited owing to pain at the 
accessory ossification site.      

Routine standard radiographs are 
not useful in distinguishing asymp-
tomatic and symptomatic variants of 
bipartite patella. In the symptom-

atic bipartite patella patient, skyline 
radiographic views taken with the 
patient in a squatting position with 
weight bearing may show a wider 
separation of the accessory fragment 
from the patella than the non–weight- 
bearing views, but this “squatting 
position test” is somewhat difficult 
to perform.14 Ultrasound has been 
described as a useful tool to diag-
nose bipartite patella but its effec-
tiveness in evaluating a symptomatic 
bipartite patella has not been estab-
lished.15 Bone scan may demonstrate 
an increased uptake at the supero-
lateral pole of the patella. Magnetic 
resonance imaging findings can pro-
vide very helpful diagnostic informa-
tion by demonstrating bone marrow 
edema within both adjacent frag-
ments of the patella on fluid-sensitive 
sequences.

In most cases of painful bipar-
tite patella, nonoperative treatment 
is effective with successful return to 
normal function and sports activities. 
Nonoperative treatment may include 
activity modifications, immobiliza-
tion, nonsteroidal anti-inflammatory 
medications, and local steroid injec-
tions. Indications for surgery are not 
well defined and may include a lim-
ited response to nonsurgical treat-
ment over 3 months combined with 
a decrease in activity tolerance.14 
Surgical options include open exci-
sion of the accessory ossification 
center, release of the vastus lateralis 
attachment to the accessory ossifica-
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Figure 5.  Radiograph at 6-month follow-up shows excision of accessory ossi-
fication center.

Figure 6.  Saupe classification sys-
tem of bipartite patella.



tion center alone or in combination 
with accessory ossification excision, 
or open reduction and internal fixation 
of a large secondary ossification cen-
ter. Multiple authors have described a 
predictably successful postoperative 
course and recovery with excision 
of the accessory fragment.3,6,10,14,16-18 
Adachi and colleagues19 and Mori and 
colleagues20 have reported successful 
treatment with release of the vastus 
lateralis attachment to the accessory 
ossification center alone and pro-
mote this procedure as a less invasive 
alternative to excision of the frag-
ment. Ogata21 has also reported suc-
cess with vastus lateralis attachment 
release alone but advocates excision 
of the fragment if it is found to be 
grossly mobile at time of surgery. 

More recently, Azarbod and col-
leagues7 reported the arthroscopic 
excision of a painful bipartite patella 
fragment. In their case report of a 
26-year-old man with a Saupe Type 
III bipartite patella, the patient made 
a full recovery and was pain free 6 
weeks after arthroscopic excision. 
Azarbod and colleagues7 suggested 
that arthroscopic excision of the 
accessory fragment eliminates some 
of the long-term theoretical prob-
lems of open procedures, such as 
quadriceps weakness and subsequent 
muscle wasting. Furthermore, the 
authors postulated that arthroscop-
ic excision expedites recovery and 
allows for more aggressive postop-
erative rehabilitation. The report by 
Azarbod and colleagues7 is the only 
one of arthroscopic excision of the 
patella accessory fragment that the 
authors are aware of and only offers 
6 weeks of follow-up in a patient 
who does not compete in a high-
level sports activity.

Our case adds to the literature 
on arthroscopic excision of painful 
bipartite patella in high-level ath-

letes. The 6-month postsurgical 
exam and radiographs reported in 
this case provide the longest docu-
mented follow-up that the authors are 
aware of for the procedure described.  
Furthermore, our patient competed 
in basketball, a demanding jumping 
sport, at the collegiate level and was 
able to return to his sport at the same 
level of function that he performed 
at before his symptoms began. This 
result offers valuable insight into the 
ability of arthroscopic excision of 
painful bipartite patella to achieve a 
successful pain-free outcome without 
compromise of quadriceps strength.      

	 conclusions 
Arthroscopic excision of a painful 
bipartite patella accessory ossifica-
tion center is a less invasive surgical 
method than open procedures and 
allows for early and aggressive post-
operative rehabilitation. In our case, 
the procedure successfully eliminated 
a collegiate basketball player’s pain-
ful bipartite patella symptoms and 
allowed him to quickly return to his 
sport at the same level of function 
that he performed at prior to onset 
of symptoms. The authors conclude 
that arthroscopic excision of a pain-
ful bipartite patella is an acceptable 
first choice for surgical treatment in 
athletes wishing for relief of their 
painful bipartite symptoms with a 
chance for early return to play.  
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