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Clinical Outcome

Introduction

Focal cartilage defects of the knee are common and con-
tinue to present clinical challenges despite technological 
and biological advancements. These patients are often 
young, physically active individuals who may also be 
affected by concomitant ligamentous, meniscal, or soft tis-
sue injury further complicating the treatment algorithm.1 
Recently, there has been interest in evaluating the relation-
ship between patients’ preoperative expectations of clini-
cal outcomes and their actual outcomes. Although within 
orthopedics there are studies evaluating preoperative 
expectations, investigations specific to knee articular car-
tilage repair are sparse with the few existing studies dem-
onstrating that expectations for these procedures are quite 
high.2 Patient preoperative expectations have been well 
known to affect the postoperative satisfaction of various 
orthopedic procedures, with several authors noting a rela-
tionship between overly optimistic preoperative expecta-
tions and low patient satisfaction.3-9 These investigations 

highlight the importance of patient education and careful 
shared decision making in helping set realistic preopera-
tive patient expectations.10-14

The importance of understanding patient expectations 
prior to surgical intervention has led to the development of 
validated patient expectation tools such as the Patient 
Expectations of Shoulder Surgery survey.15 While this tool is 
specific to shoulder surgery, it represents a movement within 
orthopedics to attempt to quantify and analyze patient expec-
tations and it seems likely future questionnaires will expand 
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Abstract
Objective. The purpose of this article is to review the orthopedic literature regarding patient understanding of articular 
cartilage disease, interpret literature reporting patient expectations for surgical management of articular cartilage injuries 
of the knee, and review patient-reported outcomes and patient satisfaction with management of these injuries. Design. 
A retrospective review of the current literature using the PubMed database (1980-current) was performed on July 15, 
2017. The search terms used were “patient understanding knee cartilage,” “patient satisfaction knee cartilage,” “patient 
expectation knee cartilage,” and “patient reported outcomes knee cartilage.” All searches were filtered to human studies 
and English language only and were reviewed by 2 independent reviewers. Studies not relevant to articular cartilage injury 
and/or surgical management in the knee were excluded. Additional references were found by backtracing references 
from obtained articles. Results. The published study search results for the terms: “patient understanding knee cartilage,” 
“patient satisfaction knee cartilage,” “patient expectation knee cartilage,” and “patient reported outcomes knee cartilage” 
displayed a total of 873 studies. Two independent reviewers screen all studies A total of 50 published studies were relevant 
and included. Conclusion. The subjective and objective clinical outcomes reported are inconsistently obtained resulting in 
difficulty drawing comparisons between studies. While the relationship between preoperative patient expectations and 
patient-reported outcomes and patient satisfaction has yet to be well developed, authors have reported patient and injury 
specific variables associated with superior and inferior outcomes. In conclusion, more work is needed to correlate patient-
reported outcomes and satisfaction for cartilage treatments with preoperative expectations and health literacy.
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to other joints such as the knee. To adequately evaluate the 
effects of patient expectations, patient understanding or 
knowledge of their injury, patient-reported outcome metrics 
(PROs), and patient satisfaction all must also be evaluated. 
As authors have recently reported, PROs and patient satis-
faction are important metrics for defining successful clinical 
outcomes, quality of care for insurance and internal control 
purposes, and provider reimbursement.16-21 Increased patient 
satisfaction has been suggested to improve patient assess-
ments of their treating physicians and increased compliance 
with follow-up and treatment regimens, which potentially 
could improve outcomes.9

The purpose of this article is to review the orthopedic 
literature regarding patient understanding of articular carti-
lage disease and interpret literature reporting patient expec-
tations for surgical management of articular cartilage 
injuries of the knee. In addition, PROs and patient satisfac-
tion with surgical management of these injuries will be 
reviewed. It is our hypothesis that there will be a paucity of 
literature regarding patient understanding of articular carti-
lage injuries and patient expectations for surgical manage-
ment. An aim of this article is to identify gaps in the 
literature and offer suggestions on what needs to be done 
moving forward to help patients understand their chondral 
injuries, set realistic preoperative expectations and ulti-
mately, achieve high patient satisfaction and associated 
PROs following surgical management.

Relevant literature was identified using the PubMed 
database (1980-current) on July 17, 2017. Articles pertain-
ing to patient health literacy regarding articular cartilage in 
the knee, patient expectations for orthopedic surgery as it 
pertains to cartilage repair and/or restoration procedures, 
and subjective and objective outcome studies for these pro-
cedures. More specifically, the type of information we were 
looking for in each article was information pertinent to 
patient health literacy, patient expectations for treatment of 
articular cartilage injuries in the knee, current state of out-
come reporting in articular cartilage studies, and PROs and 
patient satisfaction data for articular cartilage surgical treat-
ments. Additional references were found by backtracing 
references from obtained articles. Of the 873 identified 
articles, only 50 were relevant and included (Fig. 1). In 
total, patient preoperative expectations, patient satisfaction, 
patient education, and PROs where discussed or reported in 
52.0% (26/50), 88.0% (44/50), 52.0% (26/50), and 72.0% 
(36/50) of the included literature, respectively. A concise 
summary of key findings is included in Table 1.

Patient Health Literacy of Articular 
Cartilage and Preoperative 
Expectations

While numerous studies, including a recent systematic 
review by Flanigan et  al.,22 report approximately 36% 

incidence of full-thickness chondral defects of the knee on 
arthroscopy or magnetic resonance imaging (MRI), there 
remains staggeringly few investigations into patient compre-
hension of basic anatomy and physiology of articular carti-
lage and the various treatment options for cartilage injuries. 
Patient health literacy of cartilage injuries is likely to influ-
ence their expectations for treatment, including surgical 
intervention, as authors have recently reported for anterior 
cruciate ligament (ACL) reconstruction,17 in addition to 
improving the informed consent process. In a randomized 
controlled trial investigation of the informed consent process, 
Rossi et  al.14 demonstrated that providing video informed 
consent had superior comprehension levels compared to ver-
bal informed consent prior to knee arthroscopy suggesting an 
avenue through which to engage patients more fully regard-
ing their injury and what to expect from the agreed-upon 
treatment. Furthermore, Cole et al.16,17 discussed the impor-
tance of this relationship between patient comprehension or 
health literacy, and patient expectations for surgery in influ-
encing PRO metrics and patient satisfaction in patients with 
ACL17 and rotator cuff injuries.16 The authors were able to 
identify patient-specific variables associated with high or 
poor satisfaction with their outcome. Others have evaluated a 
related topic within orthopedics, namely patient health liter-
acy regarding carpal tunnel surgery and compliance with rec-
ommended postoperative care. Waryasz et al.23 administered 
a questionnaire asking patients who underwent carpal tunnel 
surgery regarding basic principles of the injury and expected 
postoperative course demonstrating patients had significant 
knowledge gaps despite standard preoperative informed con-
sent and standardized postoperative instruction document.

Articular cartilage injuries of the knee are less common 
and often present with a complex collection of pathologies 
that does not achieve the same mainstream media attention 
paid to other orthopedic injuries such as ACL or rotator 
cuff tears. Given the poor public understanding of ACL 
injuries and surgical management,24 it is likely to be no dif-
ferent for articular cartilage injuries. The lack of literature 
in this regard is surprising considering the frequency with 
which patient satisfaction and PROs are being reported in 
clinical investigations.25 Significant work is needed going 
forward to first define weaknesses in basic articular carti-
lage injury knowledge in these patients, then work to 
devise reproducible, efficient point of care education tools 
such as targeted videos or mini-classes taught by ancillary 
staff (physician assistants, nurse practitioners) to help 
patients better understand their injury. This in turn should 
be correlated with preoperative expectations and ulti-
mately, clinical outcomes. It is worth noting, when we use 
the term “basic knowledge” this is in reference to informa-
tion regarding location of articular cartilage, ability to 
regenerate or heal on its own, and its purpose as a smooth 
surface allowing for bones to articulate without accumulat-
ing changes consistent with osteoarthritis.
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Current State of Outcome Reporting 
in Cartilage Repair and Restoration

Makhni et al.26 recently demonstrated substantial variabil-
ity in outcome reporting for cartilage studies, including 

PROs and patient satisfaction, in a systematic review of 5 
high-impact orthopedic journals. Essentially, outcomes 
reporting is disjointed within the cartilage repair and resto-
ration literature stagnating the ability to identify demo-
graphic, injury, operative, and postoperative variables 

Figure 1.  Search algorithm used to identify and screen studies to be included in the review of published literature.

Table 1.  Summary of Key Health Literacy, Patient Expectations, and Clinical Outcomes Findings.

Summary of Key Findings

• �T he relationship between health literacy, preoperative expectations, and patient subjective outcomes has been well described.
• � Several patient and injury specific variables, such as increased age and defect size, may be useful to predict patient-reported 

outcomes (PROs) following cartilage repair or restoration procedures.
• � Currently, there is a paucity of literature that identifies specific patient demographic variables or PROs that predict patient 

satisfaction following cartilage restoration.
• � Future reproducible, efficient point of care education tools may significantly affect preoperative expectations, patient satisfaction, 

and PROs following articular cartilage surgery.
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influencing PROs and patient satisfaction. If the ultimate 
goal is to provide the highest quality care for patients, how 
patients perceive their care and their satisfaction with their 
outcome are of paramount importance.

Many authors have sought to elucidate the impact of spe-
cific demographic, preoperative, operative, and postopera-
tive factors on PROs and patient satisfaction. Increased 
patient age is arguably the most common demographic vari-
able associated with decreased PROs in cartilage repair pro-
cedures.27-29 In prospective studies involving osteochondral 
autograft transplantation (OATs), investigators described 
significantly better International Knee Documentation 
Committee (IKDC) scores in patients aged 16 to 30 years 
when compared with patients older than 40 year.27 Similarly, 
when comparing microfracture with autologous chondro-
cyte implantation (ACI) outcomes, it was demonstrated that 
patients younger than 30 to 40 years had improved IKDC 
and modified Cincinnati scores regardless of procedure.28 
In addition, preoperative factors such as history of previous 
surgery, number of lesions, location of lesions, and defect 
size have also been proposed to lower PRO scores.27-30 In a 
recent retrospective study including 152 mosiacplasty 
patients (mean lesion size of 3.25 cm2), correlation analysis 
revealed that increasing patient age (P < 0.001), female sex 
(P = 0.028), increasing lesion size (P = 0.004), or increas-
ing number of concomitant surgeries (P = 0.0001) were all 
associated with decreased Lysholm scores independently. 
In addition, no correlation was found between localization 
of the lesion, grade of the lesion, or follow-up time.29 
Conversely, a systematic review investigating OATs, 
described significant decrease in Lysholm scores in patel-
lofemoral OATs procedures when compared with those per-
formed to the femoral condyle.27 Moreover, in a systematic 
review of 36 publications, Erggelet et  al.28 demonstrated 
that the average International Cartilage Repair Society 
(ICRS) score of patients with femoral condyle lesions 
improved significantly more than patients with trochlea, 
tibia, or patella lesions following microfracture at the 
36-month follow-up.

When further examining size of cartilage lesions, a sys-
tematic review investigating OATs found larger lesions that 
required plug sizes of between 6.5 and 8.5 mm displayed 
worse IKDC scores than smaller lesions.27 Similarly, PROs 
following microfracture has been shown to suffer when the 
cartilage lesion is greater than 2 to 3 cm2.28,31,32 In a review 
encompassing randomized controlled trials for surgical 
treatment of cartilage defects, it was found that 2-year out-
comes indicated by Knee injury and Osteoarthritis Outcome 
Score (KOOS) were better for all procedures involving 
lesions <2 cm2 in size, but matrix-assisted ACI (MACI)/
ACI obtained significantly superior PROs when compared 
with microfracture in lesions >4.5 cm2.33 Physician under-
standing of these independent factors and their effects on 
outcomes such as the role of age, procedure type, and defect 

size will undoubtedly assist in optimizing and managing 
patient expectations related to outcomes following the treat-
ment of their chondral disease.

Currently, there is ample documentation to prove that the 
general postoperative patient satisfaction outcomes for 
major cartilage repair procedures (ACI, osteochondral 
allograft transplantation [OCA], OATs, microfracture) have 
been positive34-37; however, specific demographic, preop-
erative, operative, and postoperative factors that could sig-
nificantly affect and predict patient satisfaction with knee 
cartilage repair techniques has yet to be clearly delineated. 
The association between preoperative factors such as his-
tory of prior cartilage procedure and satisfaction has been 
variable.38,39 In a cohort study with a total of 56 patients, 
satisfaction in patients undergoing ACI with history of prior 
microfracture were compared to patients with no history of 
prior cartilage repair by using a 4-point Likert-type scale. 
The group with a history of prior microfracture had signifi-
cantly lower average satisfaction (P = 0.032) than the 
group with ACI as primary therapy.38 However, conflicting 
results were found in a similar cohort study examining OCA 
in patients with a history of prior microfracture. Patient sat-
isfaction, according to a 5-point Likert-type scale, was 
recorded at a 10-year follow-up and prior history of micro-
fracture had no significant impact on OCA patient 
satisfaction.39

The presence of concomitant procedures40,41 on patient 
satisfaction in cartilage procedures has been variable and is 
an important consideration considering the frequency with 
which concomitant meniscal, malalignment, and ligamen-
tous pathology exists with chondral injury. In a case series 
by Pascual-Garrido et al.,40 86% of patients who received 
an ACI with anteromedialization tibial tubercle osteotomy 
with a history of failed microfracture procedure endorsed 
that they were mostly or completely satisfied with the pro-
cedure. In contrast, only 45% of the patients who received 
an ACI alone reported they were mostly or completely satis-
fied with the procedure.40 Furthermore, in a study including 
396 patients who underwent microfracture, no significant 
difference was found in satisfaction amongst those who 
underwent concomitant procedures at the time of micro-
fracture.41 The conflicting data for the majority of cartilage 
restoration procedures make drawing meaningful conclu-
sions regarding patient specific and injury specific factors 
associated with inferior or superior outcomes very 
challenging.

Ebert et  al.42 performed a multivariable analysis of 
demographic, preoperative, or operative variables were 
examined in MACI patients at 5-year follow-up. The 
authors reported that factors such as age, sex, body mass 
index, duration of symptoms, number of previous proce-
dures, defect size, graft compartment, or concomitant pro-
cedures had no impact on patient satisfaction. The Torbit 
regression analysis did reveal that taking longer to full 



Cole et al.	 143

weightbearing (12 vs. 8 weeks) was significantly correlated 
(P = 0.027) with decreased mean satisfaction on 5-year 
follow-up satisfaction survey, bringing to light the potential 
importance of adherence to rehabilitation protocol.42 
Currently, there is a paucity of information on specific 
demographic variables that are significantly connected to 
satisfaction with articular cartilage repair procedures 
broadly, but 1 study did display a significant difference 
between the increased rate dissatisfaction among patients 
who smoked when compared to nonsmokers.41

Relationship between PROs and 
Patient Satisfaction

Interestingly, when attempting to predict postoperative 
patient satisfaction rates, PROs are not generally a reliable 
method.36,41-43 In a case series of patients who underwent 
an ACI procedure, Niemeyer et  al.36 reported contrast 
between patient satisfaction and subjective functional out-
comes. In the study, a mean IKDC of 74.0 and a mean 
Lysholm of 71.0 were established at a 5-year follow-up. 
When evaluating these scores compared with patient satis-
faction rates, the authors suggested long-term follow-up 
satisfaction rates were far higher than the recorded PROs 
should have indicated. A possible reason for the discor-
dance between satisfaction and PROs, as described by 
Balain et al.,43 is a response shift. Response shift refers to 
the hypothesis that a patient’s subjective internal standard 
of the measurement of symptoms is fluid and can shift over 
time. This is thought to occur because of the fact that 
patients think, in retrospect, that they had felt worse preop-
eratively than they actually did at that time.43 Balain sug-
gests that response shifts can confound PROs and may be 
responsible for discordance between patient satisfaction 
and PROs. In an effort to further examine the inconsisten-
cies between patient satisfaction and PROs, Ebert et al.44 
designed a cohort study to compare the responsiveness of 
four commonly used knee PROs at 5 years after cartilage 
defect repair. Their results indicated that PROs were vari-
able in their ability to significantly predict satisfaction, but 
the KOOS sports/recreation subscale and “improving in 
the ability to perform recreationally” were the most predic-
tive PROs of patient satisfaction.44 Not only can this study 
serve as a guide to improve PROs in order to better predict 
satisfaction, but it can also help to identify aspects of PROs 
to target for better patient satisfaction.

Future Directions

Many reports have shown that current patient education 
materials are insufficient or too advanced for the general 
population.45-49 Recently, many studies have been aimed at 
improving the patient education materials we currently use, 
such as reading resources, websites, and video consents for 

arthroscopic procedures.14,46,47 Interestingly, in an investi-
gation by Bayar et al.,50 63 patients were randomly divided 
into 2 groups: one where patients were allowed to watch 
their own arthroscopic procedures (mostly meniscal sur-
gery), and another group that was not allowed to watch the 
procedure. The groups then proceeded to fill out the study 
questionnaire designed to, in part, evaluate patient satisfac-
tion both preoperatively and postoperatively. The group that 
viewed their own procedure had significantly less dissatis-
faction (P = 0.0078). Only 2 of 31 patients (6%) in the 
watch group had moderate or higher dissatisfaction while 
this ratio was 12/32 (38%) in group that did not watch. This 
is just one example of an innovated approach to improving 
patient engagement and health literacy with their care that 
led to improved satisfaction. Many physicians including the 
senior author (BJC), use preoperative electronic education 
materials, including short videos about the injury and pro-
cedure to help prepare patients for surgery from both a 
health literacy and expectation standpoint. It is important 
for authors to investigate and track their current methods of 
education and setting of patient expectations so that these 
methods may be shared in some form or another with other 
surgeons to improve our current approaches. As the summa-
tion of the aforementioned studies demonstrate, there is sig-
nificant room for improvement.

Limitations

There are several limitations of this study. This is level V 
evidence and was designed as a narrative review not a true 
systematic review given the relative abstract nature of sev-
eral subtopics. Two independent reviewers conducted sys-
tematic literature searches and consensus was used if there 
was any disagreement in inclusion. It is our belief that the 
nature of patient health literacy, patients’ preoperative 
expectations for management and the PROs and patient sat-
isfaction of management are interconnected topics and thus 
were synthesized in this article.

Conclusion

There exist extremely limited data evaluating patient under-
standing of their cartilage lesions of the knee and treatment 
options. While the cartilage literature is robust with patient 
reported outcome data and patient satisfaction studies, the 
outcomes reported are disjointed and inconsistently reported 
resulting in difficulty in comparing and contrasting results 
between studies. While the relationship between preopera-
tive patient expectations and PROs and patient satisfaction 
is yet to be well developed, authors have reported patient 
and injury specific variables associated with superior and 
inferior outcomes including patient age <40 years resulting 
in higher satisfaction for many of the most common carti-
lage repair options. In conclusion, more work is needed 
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going forward to go beyond reporting only PROs and satis-
faction for cartilage treatments of the knee and correlate 
these outcome metrics with preoperative expectations and 
health literacy of patients for their injury.
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