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14.1  Case

14.1.1  History

A 32-year-old female physical education teacher 
and competitive lifeguard presents with a 10 year 
history of right knee pain. She denies history of 
frank dislocation but reports one episode 1 year 
prior to presentation of subluxation. She under-
went a chondroplasty 2 years prior to presenta-
tion which did not relieve her symptoms. A full 
course of physical therapy was completed which 
included quadriceps strengthening, McConnell 
taping, and hip abductor and core strengthening. 
She rates her pain as 5 with activity. She received 
one series of hyaluronic acid injections which 
resulted in temporary relief of her symptoms.

14.1.2  Physical Examination

Hip ROM 90/40/30
Knee ROM 0-135

Apprehension: Negative
J-sign: Negative
Crepitus: Positive
Tenderness to palpation lateral patellar facet
Medial patellar translation: 2 quadrants
Lateral patellar translation: 2 quadrants
Lachman: 1a

14.2  Imaging Findings (Figs. 14.1, 
14.2, and 14.3)

14.3  Proposed Plan of Treatment

Arthroscopic evaluation, open lateral lengthening 
with lateral facetectomy, cell-based cartilage resurfac-
ing lateral facet, osteochondral allograft lateral troch-
lea, anteromedializing tibial tubercle osteotomy.

14.4  Intra-operative Photos 
(Figs. 14.4 and 14.5)

14.5  Results

Pain score 1/10 VAS with high impact exercise. 
Full range of motion, no effusion. Negative appre-
hension. Minimal crepitus with knee extension 
and single leg squat (Figs. 14.6, 14.7, and 14.8).
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Fig. 14.1 Pre-operative X-ray, merchant view

Fig. 14.2 Pre-operative MRI, axial view. TT-TG is mea-
sured 18 m and Caton-Deschamps ratio is 1.2

Fig. 14.3 Pre-op MRI, sagittal view. Lateral patellar 
osteophyte with complete 2 cm × 2 cm chondral loss on 
the lateral facet, 3 cm × 1 cm chondral lesion on the lat-
eral trochlea

Fig. 14.4 Arthroscopic image of the lateral trochlea with 
complete chondral loss

14.6  Perspective: Francesca 
De Caro

Anterior knee pain is a very frequent disorder 
often associated with patellofemoral cartilage 
lesions. During routine arthroscopy patellofemo-
ral cartilage defects are found in almost 44% of 
the cases. Moreover, in professional athletes, up 
to 37% of all knee cartilage lesions are located in 
the patellofemoral joint [1, 2]. Most of these 
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Fig. 14.5 Arthroscopic image of the inferolateral aspect 
of the patella demonstrating exposed bone

Fig. 14.6 Post-operative X-ray, merchant view

Fig. 14.7 Post-operative X-ray, lateral view

Fig. 14.8 Post-operative MRI, axial view

lesions are asymptomatic, but when symptom-
atic, patients are burdened by a debilitating dis-
ease, with high impairment and low quality of 
life [3]. The treatment of patellofemoral cartilage 
is not easy and surgeons should always consider 
that often these lesions are secondary to patellar 
instability, maltracking, malalignment, acute or 
repetitive traumas, and that a combined approach 
must be taken into consideration [4].

Considering our clinical case report, a first, 
non-surgical approach with a more advanced 
injective treatment would have been a good alter-
native option to hyaluronic injections. There is 
little evidence for the use of PRP for the treat-
ment of osteoarthritis, moreover, a recent study 
by Filardo et  al. reports a low rate of return to 
sport [5] by patients affected by early osteoarthri-
tis and treated by multiple PRP injections. But 
among these emerging injective treatment 
options, the autologous protein solution (APS), a 
blood derivative that provides a milieu of 
 bioactive factors and anti-inflammatory cyto-
kines, seems to provide promising results in the 
treatment of osteoarthritis, specifically in the 
treatment of patellofemoral osteoarthritis, in one 
study there was a 30.5 point absolute improve-
ment of KOOS pain at final follow-up [6]. In a 
young, active patient who already failed one sur-
gical procedure, this single-step injective treat-
ment could have been a valid non-surgical option 
instead of the hyaluronic infiltration.
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Regarding surgical treatment, anteromedializ-
ing tibial tubercle osteotomy would be, in my 
opinion, the first step surgery.

This is the main similarity of treatment with 
the author.

A Fulkerson osteotomy, unloading the distal 
and lateral aspect of the patella can have, if you 
have a lesion in the lateral and distal aspect, 87% 
good results, reducing the need for cartilage 
treatment [7].

In Europe, as several regulatory burdens lead 
to the dismissal of ACI, advanced therapeutic 
options, such as the use of minimally manipu-
lated adipose derived mesenchymal stem cells, or 
bone marrow derived stem cells are becoming 
more and more popular, even if there is a lack of 
high quality level studies in the literature, with 
only few randomized clinical studies [8]. These 
cells can be used by simple injections, in combi-
nation to other surgical procedures and added to 
a membrane for cartilage restoration. Sciarretta 
et al. and Gobbi et al. report good clinical results 
for the treatment of large patellofemoral chondral 
lesions both with a lipo-amic technique [9] and 
BMAC technique [10], reporting similar results 
to ACI in a randomized clinical trial for the treat-
ment of large patellofemoral chondral lesions.

I would address the trochlear lesion of this 
clinical case report by a modified AMIC tech-
nique, taking in consideration that the two chon-
dral surfaces of this joint respond to treatment in 
a different way, with a markedly good outcome in 
patients with trochlear lesions and less satisfac-
tory results for cartilage lesions of the patella 
[11]. Moreover, Dhollander et al. reported good 
clinical outcomes after autologous matrix- 
induced chondrogenesis over a short-term fol-
low- up (mean, 2  years) for the treatment of 
isolated patellar or trochlear cartilage defects, but 
no case presented bipolar defects [12].

For sure, the most frequently used treatment in 
Europe, in case of a lower grade of cartilage 
pathology, with unipolar lesions, would be the 
implantation of osteochondral scaffolds, an “off- 
the- shelf” approach with different biomaterials 
designed to replace the entire damaged osteo-
chondral unit in a single-step procedure [13]. 
Good clinical results have been reported at mid-

term follow-up for a biomimetic scaffold of type 
I collagen and hydroxyapatite in different con-
centrations to reproduce the structure and com-
position of the osteochondral unit [14]. A new 
innovative aragonite scaffold has shown an 
almost complete reconstruction of the osteochon-
dral unit even in early osteoarthritis and diffuse 
lesions of the trochlea, but at the moment this 
implant is not used for patellar lesions [15].

At last, in Italy, joint replacement is becoming 
more and more frequent, even at younger ages. 
This is mainly due to the high costs of cartilage 
repair and reconstruction surgeries, but also 
because of the increasing good results of new 
prosthetic implants. Patellofemoral arthroplasty 
(PFA), as a transition operation before total knee 
arthroplasty, has become a more appealing option 
for patients and orthopedic surgeons because of 
an easier recovery and good survivorship [16].

I would not treat this 32-year-old patient with 
a PFA, as she is too young and a clear candidate 
for a subsequent revision surgery. In the hypoth-
esis of not having the chance to afford a more 
expensive surgery, with the use of membranes 
and cells, I would opt for an anteromedializing 
osteotomy associated with an intra-articular 
injection of microfractured adipose tissue [17].

14.7  Perspective: Robert 
Magnussen

The young patient with patellofemoral articular 
cartilage damage can be challenging to treat and 
there are multiple available treatment options. 
The comprehensive treatment approach utilized 
by Dr. Strickland has addressed all of the poten-
tial pain generators in this patient and resulted in 
a good outcome. While this treatment worked 
well for this patient, it required a large and com-
plex surgery with significant downtime for the 
patient as well as access to advanced cartilage 
repair techniques. Many patients may be unable 
to commit to such a large procedure and these 
cartilage treatments are not available worldwide. 
Key questions are which parts of this procedure 
are most important and how does one identify 
which patients need which procedures.
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There are numerous factors in a patient’s his-
tory, physical exam, and imaging that should be 
considered when selecting treatment. From the 
patient’s history, it is important to identify how 
much of a role instability plays in the patient’s 
complaints. While this patient has a history of 
subjective patellar subluxation, many patients 
with this presentation will have a history of one 
or more dislocation events in the past that have 
ceased as their knee becomes more osteoarthritic. 
Some patients with this presentation have lateral 
tracking but have never felt unstable. On physical 
examination, patellar tracking, the presence of 
patellar apprehension, and the location of pain 
are crucial to identify. This patient lacks a large 
J-sign and significant apprehension. Fortunately, 
this patient’s pain is focused on the lateral aspect 
of the patella and is consistent with the location 
of chondral damage and the large osteophyte. 
Imaging studies of the patient demonstrate a 
large lateral patellar osteophyte and primarily lat-
eral patellofemoral cartilage loss. The axial 
radiographs demonstrate lateral patellar 
subluxation.

From my perspective, the patient’s pain is cen-
tered over the large lateral patellar osteophyte. I 
would start my treatment here and plan for a lat-
eral patellar facetectomy via an open approach. I 
would perform a lateral retinacular lengthening 
during the approach and closure if I felt that lat-
eral retinaculum was tight (which it nearly always 
is in this situation). I would judge the retinacu-
lum to be tight if I could not evert the patellar to 
at least neutral from its laterally tilted position. 
This procedure would remove the impinging 
osteophyte and the lengthened retinaculum would 
likely allow the patella to center a bit on the 
trochlea. One can allow weight bearing as toler-
ated after the procedure, complications are rare, 
and no cells or grafts are required. Published 
series have demonstrated good results of this pro-
cedure in this situation with fairly durable results 
[18, 19].

The next question is whether to add an antero-
medialization osteotomy to the procedure. The 
osteotomy would likely improve patellar track-
ing and serve to unload the lateral patellar and 
trochlear cartilage. Seminal work by Dr. 

Fulkerson’s group has shown good outcomes of 
anteromedialization osteotomies in the setting of 
lateral patellofemoral chondral damage [7]. The 
downside of this additional procedure is the 
increased recovery time and complication risk 
associated with an osteotomy [20]. Factors that 
influence this decision for me are: (1) The 
patient’s desires and time available for recovery, 
(2) a history of patellar instability, (3) patellar 
tracking and patellar apprehension on exam, and 
(4) the tibial tubercle-trochlear groove (TT-TG) 
distance. In a patient with a history of true patel-
lar dislocation, persistent patellar apprehension 
or j-tracking, and elevated TT-TG distance, I 
would strongly recommend the addition of an 
anteromedialization osteotomy. This would 
reduce the risk of post-operative instability as 
well as gain the benefits of offloading the carti-
lage damage. The patient in this case does not 
have apprehension or a large j-sign and has never 
dislocated, but she does have a history of subjec-
tive patellar subluxation. She has a slightly ele-
vated TT-TG distance on MRI, but this study is 
known to underestimate the TT-TG distance rel-
ative to the values obtained from a CT scan [21]. 
Further, recent work using osteoarthritis initia-
tive data has demonstrated that patients with an 
elevated TT-TG distance are more likely to expe-
rience a worsening of the lateral patellofemoral 
osteoarthritis over time [22]. The bottom line for 
me is that this patient would likely benefit from 
the osteotomy and the decision to proceed would 
be made based on a discussion with the patient 
regarding risks and benefits. I personally would 
prefer to add the osteotomy in this case to offload 
the lateral cartilage and hopefully buy some 
additional time before additional treatments are 
needed.

The final question is whether it is required to 
address the articular cartilage damage directly as 
was done by Dr. Strickland or whether simply 
unloading the lateral patellofemoral compart-
ment is sufficient. As mentioned above, work by 
Pidoriano et al. has demonstrated relatively good 
outcomes of unloading alone in situations with 
lateral patellofemoral damage [7]. However, 
most of the patients in that study did not have 
severe trochlear disease as is shown here. In the 
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setting of more diffuse articular cartilage damage 
beyond the lateral side, the addition of a cartilage 
procedure has been shown to be advantageous 
[23]. In this case I would probably hold off on the 
cartilage procedure, but this is certainly debat-
able. The specific cartilage restoration procedure 
that is chosen is also controversial, with the 
approach taken by Dr. Strickland very reasonable 
if a cartilage restoration procedure is undertaken. 
The osteochondral allograft option is particularly 
appealing with an uncontained lesion on the 
trochlea such as in this patient.

In summary, I feel that the priority in treating 
this patient is removing the painful osteophyte 
and unloading the area through lateral retinacular 
lengthening and an anteromedialization tibial 
tubercle osteotomy. Direct treatment of the artic-
ular cartilage lesion could also be considered.

Take Home Message
Young to middle-aged patients with moderate 
patellofemoral arthritis can be treated with a 
combination of unloading osteotomy, ligament 
stabilization, and cartilage restoration surgery.

Useful Resources/Websites www.patellofemo-
ralfoundation.org

www.orthoinfo.org
Eliasberg C, Diduch D, Strickland S. Failure 

of patellofemoral joint preservation. Operative 
techniques in sports medicine. 2019.

Wang D, Shubin Stein B, Strickland 
S.  Patellofemoral issues. In: Farr J, Gomoll A, 
editors. Cartilage restoration: practical clinical 
applications, 2nd ed. Springer Science; 2018. 
p. 103–117.

Strickland S, Pyne A, Connors K.  Non- 
operative treatments for patellofemoral arthritis. 
In: ESSKA 2nd edition Patellofemoral pain, 
instability, and arthritis. To be published May 
2020.
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