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The Level of Evidence pyramid was introduced 
to Plastic and Reconstructive Surgery in July 2011 
as a means of grading articles and encourag-

ing a higher level of evidence in plastic surgery pub-
lications.1 On the occasion of its second anniversary, 
it is timely to assess its validity.

The lack of science in plastic surgery is well rec-
ognized.1–5 Efforts to incorporate evidence-based 
medicine6,7 in plastic surgery are justified. Both the 
Level of Evidence8 and Grade2 concepts originated 
in a seminal Canadian Task Force Report published 
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in 1979.9 Evidence-based medicine challenges tradi-
tional clinical practice based on unsystematic clini-
cal observations, basic principles, common sense, 
experience, and expert opinions.7,10–12 Ironically, the 
Level of Evidence classification8 itself is a product 
of experience and expert opinion. Evidence-based 
medicine is not intended to be static but rather a dy-
namic, lifelong process12,13 that recognizes the need 
to evolve.10 There is no grandfather clause that shields 
it from scientific scrutiny.14 When analyzed, medical 
practice guidelines often fall short in meeting meth-
odological standards.14 About half the guidelines are 
outdated in 6 years.15 This study endeavors to use the 
components of evidence-based medicine,4,12 includ-
ing “tracking down the best evidence” and “critically 
appraising that evidence,” to investigate evidence-
based medicine. Such a study has not been reported 
in the plastic surgery literature.

METHODS
A 2-year period of publications in Plastic and Re-

constructive Surgery, July 2011 through June 2013, was 
retrospectively evaluated. All articles with a Level of 
Evidence rating published in the Cosmetic Section 
were included. Each article was designated a qual-
ity rating by the author using a new Cosmetic Level 
of Evidence And Recommendation (CLEAR) scale 
(Table 1). This classification modifies the traditional 
Level of Evidence ranking1 and grade of recommen-
dation (Table 2).2–5 Table 3 and Figure 1 compare the 
classifications. Table 4 provides the study design and 
methodology characteristics for the first 10 articles. 
To conserve article space, the complete data for all 87 
articles are given in Supplemental Table (Supplemen-
tal Digital Content 1, which shows the publications in 
cosmetic surgery, 2011–2013, and quality of evidence 
criteria, http://links.lww.com/PRSGO/A12). Table 5 
summarizes the findings. Correlation between the 
assigned Level of Evidence and CLEAR Grade was 
tested using a Spearman rank correlation coefficient.

RESULTS
Forty-eight studies (55%) were designated as level 

4 by Plastic and Reconstructive Surgery using its Level 
of Evidence rating. Three articles were assigned a 
level 1. Forty-one articles (48%) evaluated consecu-
tive patients or consecutive patients subject to inclu-
sion criteria. Thirty-five studies (40%) consisted of 
chart reviews and a recording of complication and 
reoperation rates. Twenty-five studies (29%) report-
ed physical measurements on patients or images. An 
equal number of studies (29%) featured subjective 
evaluations of the result by the investigators. Patient-
derived data were collected in 18 studies (21%). The 
correlation between the published Level of Evidence 
classification (1–5) and CLEAR Grade (A–D) was 
weak (ρ = 0.11, not significant).

DISCUSSION

Levels of Evidence Hierarchy
A level 1 study is often considered the “gold stan-

dard” of evidence.10,11,16,17 A grade A recommenda-
tion is usually assigned to such studies.4,13 A level 5 
study, on the other hand, constitutes expert opinion 
that is often open to question. A level 2 study is a 
prospective comparison of treatment cohorts, a level 
3 study is a retrospective case-control study, and a 
level 4 study is a case series.4 Level of Evidence cat-
egories are qualitative and nonlinear. The numbers 
of studies designated to each group are not normally 
distributed (Fig. 1).18–21 Consequently, the numerical 
scores cannot be compared using common statistical 
techniques that assume normality.18–20

Grade (A–D) Recommendation
The present grade classification used by Plastic 

and Reconstructive Surgery4 provides recommenda-
tions based on current knowledge irrespective of 
the study. A deficient study could receive an “A” 
grade if existing high-level studies support its con-

Table 1. Cosmetic Level of Evidence and Recommendation

Level Description Recommendation

1 Randomized trial with a power analysis supporting sample sizes A
2 Prospective study, high inclusion rate (≥ 80%), and description of eligibility criteria A

Objective measuring device (ie, not surgeon’s opinion) or patient-derived outcome data
Power analysis if treatment effect is compared
No control or comparative cohort is needed if effect is profound

3 Retrospective case-control study using a contemporaneous control group B
Prospective clinical study with an inclusion rate <80%
Prospective study without controls or comparison group and a treatment effect that is not  

dramatic
4 Retrospective case series of consecutive patients C

Case/control study using historical controls or controls from other publications
Important confounder that might explain treatment effect

5 Case report, expert opinion, and nonconsecutive case series D

http://links.lww.com/PRSGO/A12
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clusion. The CLEAR Grade rates the overall qual-
ity of the study itself, regardless of conventional 
wisdom. A low-quality study that concludes, for ex-
ample, that smoking increases the complication 
rate may receive a low grade of recommendation, 
despite support in the literature. Because method-
ology is considered in the CLEAR numerical rating 
(1–5), the grade tends to be closely linked. In this 
study, the CLEAR level and grade always matched 
(2A, 3B, 4C, and 5D). The traditional Level of Evi-
dence rating does not correlate well with the recom-
mendation grade (ρ = 0.11, not significant) because 
it does not consider several important quality  
parameters (Table 3).

Level 1 Studies
Only 3 studies were designated level 1. The first 

study to be assigned a level 1 in the Cosmetic Sec-
tion of Plastic and Reconstructive Surgery was titled: “A 
multicenter, prospective, randomized, single-blind, 
controlled clinical trial comparing VASER-assisted 
lipoplasty and suction-assisted lipoplasty.”22 This cor-
porate-funded study’s title promises a high level of 
quality. Unfortunately, however, this article’s meth-
odological deficiencies, including error in calcula-
tions,23 make it unratable.

In their level 1 study, Costa-Ferreira et al24 did not 
control for an important confounding variable—
electrodissection.25 Their study points to the value of 
medical experience and physiological understand-
ing on the part of the reviewer.7 The third level 1 
article concludes that 35% of patients undergoing 
cosmetic rhinoplasty suffer from body dysmorphic 
disorder, using an expanded and inaccurate defini-
tion of this syndrome26 in addition to other method-
ological deficiencies.27

Paradoxically, all 3 level 1 studies arrive at un-
reliable conclusions that encourage the reader to 
needlessly (1) purchase a 6-figure instrument,22 (2) 
compromise the esthetic result of an abdominoplas-
ty,24 and (3) deny surgery to one third of prospective 
cosmetic rhinoplasty patients.26 These 3 level 1 stud-
ies represent just 3% of the total, equal to the per-
centage of level 1 studies published in 3 major plastic 
surgery journals from 1998 to 2007.11 Their frequen-
cy does not seem to be increasing as hoped.11,17 It is 
reasonable to ask whether a randomized trial (the 
additional descriptors, “controlled” and “prospec-
tive” are redundant) is the ideal model.

Randomized Trials and Cosmetic Surgery
Randomized trials balance both known and un-

known confounders and avoid selection bias3,18,28—
at least theoretically.29 In drug testing, the need to 
identify a true benefit from a medication, without 
the influence of other factors, is well-known. How-
ever, surgery is a much different discipline.11,18,30–33

Unlike a pill, a procedure is not identical from 
patient to patient,11,18 placebos and blinding are 
usually not possible, and randomization is not well 
accepted by patients,11,16,28 surgeons,16,28,33 or refer-
ral sources.31 Patients are particularly averse to ran-
domization when the choice involves an operation 
with irreversible consequences.16,17 Solomon and 
McLeod34 report that most (60%) surgical ques-
tions would not be suitable for randomized trials, 
citing patient resistance, uncommon conditions, 
and lack of clinical equipoise as the most common 
reasons. Other shortcomings include a lack of ex-
ternal validity (generalizability),3,18,28,35 the fact that 

Table 2. Grade of Recommendation

A:  Conclusion strongly supported by the evidence, likely to 
be conclusive

B: Conclusion strongly supported by the evidence
C: Moderate support based on the evidence
D: Inconclusive based on the evidence presented

Table 3. Comparison of Level of Evidence and CLEAR 
Criteria

Parameter
PRS* Level of  

Evidence CLEAR

Study design
 Randomization ✓ ✓
 Prospective vs retrospective ✓ ✓
 Control or comparative 

cohort
✓ ✓

Methodology
 Consecutive patients ✓
 Power analysis ✓
 Eligibility criteria ✓
 Inclusion rate ✓
 Important confounder ✓
 Dramatic effect ✓

PRS, Plastic and Reconstructive Surgery

Fig 1. comparison of the assigned level of evidence (loe) and 
cleaR Grade for 87 consecutive studies published in the cos-
metic Section of Plastic and Reconstructive Surgery from July 
2011 to June 2013. Two studies were unratable by the cleaR 
classification because of study error.
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surgeons are rarely equally proficient in and enthu-
siastic about 2 different techniques32 and cost.18,28,35 
Funding is an issue for cosmetic surgeons in prac-
tice.16 Such studies need to be cost-effective.46  
Lack of funding can lead to methodological com-
promises.47 Randomized trials suffer from low in-
clusion rates and recruitment biases and may be 
underpowered.35 In surgery, by the time a random-
ized trial is conducted, the novel procedure has 
often been improved.31 Techniques evolve quickly, 
particularly in plastic surgery.32 Fortunately, well-
performed nonrandomized studies can still pro-
vide accurate and clinically useful information.32

Two rigorous reviews published in the same is-
sue of The New England Journal of Medicine in 2000 
reveal that randomized trials and observational 
studies usually produce similar results.48,49 Obser-
vational studies may be more consistent and less 
prone to reporting contradictory results.48 Con-
cato et al48 conclude that research design should 
not be considered a rigid hierarchy. They attribute 
the greater homogeneity of observational stud-
ies to their broader representation of the general 
 population.

Randomized trials are inflexible and disallow 
modifications that might better suit individual pa-
tients. Inadequate concealment of randomization 
and treatment assignments can cause serious bias 
that may exceed the magnitude of the treatment 
effect.50–52 Bhandari et al47 report that two thirds of 
randomized orthopedic trials did not use proper 

techniques of randomization or concealment. Re-
views of randomized trials in plastic surgery uniform-
ly report low quality.17,21,53–56

Equipoise
Ethical considerations prohibit randomization 

of patients into 2 groups, one of which constitutes a 
known inferior treatment.28 Different operations on 
contralateral sides of the face or body may produce 
asymmetry. Predictably, such studies tend to find no 
difference in treatment effects.57,58 Cognitive disso-
nance may inhibit a surgeon from finding that one 
half of his or her randomized patients received an 
inferior treatment.29

This discussion leads to a catch-22. If investi-
gators compare one operation with another, they 
already believe one treatment is superior or they 
would not be conducting the study. If the differ-
ence is so slight that there is no consistent evidence 
one way or the other, the study is probably point-
less. Fortunately, most clinical questions in plastic 
surgery do not concern whether a procedure is su-
perior to nothing.46 Therefore, shams are usually 
not needed.46

Most randomized controlled trials in plastic sur-
gery evaluate nonsurgical interventions.59–69 Surgi-
cal trials may compare adjunctive techniques or 
products.36,70–72 Such issues (eg, the use of drains) 
do not substantially affect the long-term result and 
are therefore more appropriate for a randomized 
model.

Table 5. Study Characteristics by CLEAR Rating

Study Parameter 2A (%) 3B (%) 4C (%) 5D (%) All Studies (%)

No. studies 3 8 30 44 85
Design
 Randomized 0 (0) 0 (0) 1 (3.3) 3 (6.8) 4 (4.7)
 Prospective 3 (100) 5 (62.5) 2 (6.7) 17 (38.6) 27 (31.8)
 Comparative cohort 1 (33.3) 5 (62.5) 5 (16.7) 10 (22.7) 21 (24.7)
 Control 1 (33.3) 2 (25.0) 1 (3.3) 9 (20.5) 13 (15.3)
Methodology
 Consecutive patients 3 (100) 8 (100) 30 (100) 0 (0) 41 (48.2)
 Power analysis 1 (33.3) 1 (12.5) 0 (0) 1 (2.3) 3 (3.5)
 Description of inclusion 

criteria
3 (100) 8 (100) 29 (96.7) 19 (43.2) 59 (69.4)

 Inclusion rate provided 3 (100) 7 (87.5) 21 (70.0) 11 (25.0) 42 (49.4)
 Confounders 1 (33.3) 7 (87.5) 24 (80.0) 33 (75.0) 65 (76.5)
Inclusion rate, %
 Mean 89.4 78.9 81.9 54.5 75.1
 SD 10.0 14.9 26.4 42.3 30.9
 Range 80–100 65.3–100 23.6–100 1.5–100 1.5–100
Sample sizes
 Mean 150.3 612.8 371.1 332.1 361.8
 SD 105.6 962.0 761.4 759.8 754.2
 Range 30–225 20–2971 9–3636 5–3800 5–3800
Other
 Discussion of limitations 3 (100) 3 (37.5) 16 (53.3) 19 (43.2) 41 (48.2)
 Commercial bias 0 (0) 0 (0) 4 (13.3) 8 (18.2) 12 (14.1)
 Discussion accompanying 

article
0 (0) 5 (62.5) 9 (30.0) 8 (18.2) 22 (25.9)
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Limitations of Historical Controls
Studies using historical controls are predisposed 

to find that the newer therapy is superior to its pre-
decessor.51,73 Similar to randomized trials, the con-
clusions are usually more dependent on the method 
of selection of control groups than on the therapy, 
and the majority differ from the results of random-
ized trials of the same therapy.73 Methodological 
standards are commonly violated in case-control 
studies.74 Chronology bias is difficult to avoid.75 
Matched cohort groups are notoriously difficult in 
plastic surgery, especially cosmetic surgery.76 Recent 
guidelines assign a level 4 to such studies, no better 
than a case series.77 Contemporaneous controls are 
preferred.

If the treatment effect is dramatic (eg, breast self-
consciousness after augmentation), a control group 
is unnecessary (eg, a control group of women not 
electing to have a breast augmentation). A prospec-
tive study with a dramatic effect, but no control 
group, can qualify as a CLEAR level 2 study if other 
requirements are met (Table 1).77

Prospective vs Retrospective Study Design
The literature consistently supports the superi-

ority of a prospective study. A prospective study is 
always preferred over a retrospective study if it is fea-
sible.78 Some investigators may question this distinc-
tion because data are always collected prospectively. 
The difference is the vantage point—literally look-
ing forward vs looking backward. The outcome of a 
prospective study is unknown when it is undertaken, 
making the investigator less prejudiced. A review of a 
“prospective” database does not qualify because the 
investigator is looking back to interpret data. By defi-
nition, in a prospective study, the study is conceived 
before the data are collected.

Selection bias and confounders are reduced by 
specifying eligibility criteria, encouraging follow-
up appointments, standardizing and calibrating 
photographs and measurements, and administer-
ing contemporaneous surveys (rather than years 
later). An example would be a study to determine 
whether patient gender affects seroma rates af-
ter body contouring surgery. A prospective study 
would take care to record patient weights on the 
same scales, preoperative weight loss, intraopera-
tive use of electrodissection, and tissue resection 
weights. Some of these important details might 
be missing in a retrospective study. Prospective 
studies usually disclose more realistic complica-
tion rates than retrospective studies. Unavoidable 
confounders (eg, a difference in mean body mass 
indices) may be managed using an analysis of co-
variance or other statistical adjustment.79

Markers of Success in Cosmetic Surgery
Patient satisfaction and improved quality of 

life,80,81 assessed using patient-derived outcome mea-
sures, are the hallmarks of successful plastic surgery. 
Morbidity and mortality measures are less relevant 
to plastic surgery than other surgical disciplines.28,81 
Reoperation rates are unreliable markers of quality 
in cosmetic surgery.82

Consecutive Patients
Over 2 decades ago, Goldwyn83 cautioned that se-

lectively reporting better results does nothing to ad-
vance the specialty. Nevertheless, a requirement for 
consecutive patients is conspicuously absent from 
the existing Level of Evidence rating (likely because 
of its nonsurgical origins). This scale does not penal-
ize the investigator for “cherry picking” patients; nor 
does it reward the investigator for reporting both 
good and bad results. Both series receive the same 
catchall level 4 designation. Insisting on consecutive 
patients (1) sends a message to investigators to re-
port all results and (2) prevents studies of selected 
patients that include higher level design characteris-
tics from receiving undeserved higher rankings. Like 
a framework built on a weak foundation, no other 
study attribute can compensate for an unrepresenta-
tive patient sample.84

When discussing consecutive patients, it is impor-
tant to be precise. A study that reports 1-year post-
operative photographic findings in 100 “consecutive 
patients” would be unlikely because not all patients 
are likely to return for photographs in 1 year; the 
authors more likely mean “consecutive patients re-
turning for 1-year follow-up” and the inclusion rate 
should be provided. Many studies would improve 
from a CLEAR 5 to a CLEAR 4 ranking, or higher, 
simply by including consecutive patients (eg, clinical 
studies) or consecutive patients subject to reasonable 
inclusion criteria that usually include sufficient time 
for resolution of swelling (eg, measurement and out-
come studies). A nonconsecutive case series is just 
a plural form of a case report and is therefore no 
more deserving of a higher rank. It is not difficult to 
report consecutive patients. Goldwyn85 observes that 
“it is amazing how easy it is to be truthful if one wants 
to be.” Correction of this bad habit represents the 
single most important change to increase the over-
all level of evidence in plastic surgery publications. 
Although level 1 studies will continue to be rare, it 
is realistic to expect a more balanced distribution of 
articles between levels 2 and 5.

Statistical Power and α Level
Sample size calculation is an important part of any 

prospective study, whether randomized or not,28,56,86 
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but is infrequently performed (3.5% of studies).56,86 
Small sample sizes predispose to type II false-nega-
tive statistical errors. Although an α level of 0.05 is 
the standard (ie, 5% false positives), most investiga-
tors prefer an α level of 0.01 or a Bonferroni correc-
tion to reduce the risk of type I error when multiple 
comparisons are made.

Eligibility Criteria
Eligibility criteria are necessary to preserve the 

integrity of the data, avoid confounders, and respect 
patient privacy (eg, for face-lift studies, a minimum 
follow-up time, no makeup, no additional surgery or 
injections, and patient consent for photographs).84

Inclusion Rate
Every effort should be made to avoid losing pa-

tients to follow-up (ideally, <20%).87 If the outcome 
of nonresponders is missing (eg, dissatisfied patients 
may seek follow-up elsewhere, or alternatively, satis-
fied patients may see no reason to return), the reli-
ability of the conclusion is jeopardized.87

Confounders
Most of the studies (76.5%) included extraneous 

factors that might correlate with the study variables. 
If a confounder was judged important enough to un-
dermine the conclusion, a study was given a CLEAR 
level of 4, provided it still met the requirement for 
consecutive patients. Plastic surgeons need to take 
part in evaluating levels of evidence and not delegate 
this task.88 There is no substitute for clinical experi-
ence and judgment in assessing a study’s validity.2

Measuring Device
The missing link in the application of the scien-

tific method to plastic surgery is frequently a reliable 
measuring device.89 Most studies feature subjective 
assessments or arbitrary metrics.11 Direct measure-
ments on standardized, calibrated photographs are 
preferred. Photographs should include at least one 
view accompanied by a ruler or measuring tape for 
calibration, avoiding the need for less intuitive de-
vices such as ratios or pixel counts (eg, rhinoplasty). 
Computer-assisted photographic standardization and 
calibration greatly facilitate such measurements.89

Discussion of Limitations
All studies had limitations (Supplemental Table, 

Supplemental Digital Content 1, which shows the 
publications in cosmetic surgery, 2011–2013, and 
quality of evidence criteria, http://links.lww.com/PRS-
GO/A12). However, over half (52%) did not discuss 
limitations. Such discussions reflect well on the in-
vestigators and improve credibility.

Commercial Bias
Corporate sponsorship affects conclusions.90 

Hall-Findlay91 expresses a concern familiar to many 
experienced plastic surgeons: “We listen to the man-
ufacturer’s claims and then years later we find that 
we have been misled—both by the manufacturers 
themselves and by those surgeons who are burdened 
by a conflict of interest.” The willingness to resist 
marketing pressures and prioritize science over mar-
keting is a sign of professionalism.89

Systematic Reviews
A limitation of systematic reviews is that their va-

lidity depends on the quality of the reviewed mate-
rial.92 As overall study quality improves, systematic 
reviews become feasible.

Clinical Relevance to Plastic Surgeon Investigators
How might these principles be put to use? A 

timely example might be an investigation of the ef-
fectiveness of buttock fat injection. An investigator 
may set out to assess the results using a measuring 
device (standardized photographic measurements) 
on consecutive patients meeting appropriate eligi-
bility criteria (a minimum follow-up period to allow 
resolution of swelling), with a power analysis sup-
porting sample size, and a comparative cohort of 
patients to serve as controls (eg, breast augmenta-
tion patients who agree to have their lower body 
photographed) with simultaneous measurement 
of body weights to rule out a possible confounder. 
These principles are highly practical and are likely 
to meet with a high level of patient compliance. 
Such a level 2 study would serve to answer an im-
portant clinical question.

Recommendations
The CLEAR classification preserves the common 

language of the original 5-level scale. A level 1 study 
remains a randomized controlled trial. The CLEAR 
system differs in adding important methodological 
considerations (Table 3). Levels 1 and 2 are consid-
ered equals, so that the top 2 levels of the pyramid 
may be colored just one color. Such modifications 
are permissible and encouraged to keep up with the 
latest knowledge.77 Classifying articles as “therapeu-
tic,” “risk,” or “diagnostic” does not affect quality as-
sessment. One set of guidelines is simpler than 3.

Limitations of the Study
This review consists only of articles appearing in 

the Cosmetic Surgery section of Plastic and Recon-
structive Surgery. All grade assignments were made by 
the author, although the opinions of the discussants 
were considered when available. One might consider  

http://links.lww.com/PRSGO/A12
http://links.lww.com/PRSGO/A12
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whether a committee would make a more valid de-
termination. The fact that all articles passed peer re-
view would suggest that a consensus opinion is not 
always reliable or objective either. It is impossible to 
fully objectify this process.

Strengths of the Study
This analysis uses the concepts of evidence-based 

medicine to evaluate its own guidelines as applied to 
cosmetic surgery. Using the same reviewer (E.S.) for 
each study eliminates interobserver variation. Rec-
ommendations are made based on analysis of the 
data, a review of the literature, and the particular 
needs of this subspecialty.

CONCLUSIONS
The vestiges of an artistic perspective are evident 

in plastic surgery publications. Plastic surgeons need 
to recommit to scientific scrutiny of their results.89 
Practical improvements in study design and method-
ology are possible. A randomized controlled trial is 
unlikely to be feasible or even desirable. A prospec-
tive study among consecutive patients meeting eligi-
bility criteria, with a reported inclusion rate, and the 
use of contemporaneous controls when indicated, is 
a realistic goal. Objective measurements and consid-
eration of patient-derived data are most useful. With 
attention to such basic steps, an improvement in 
study quality is inevitable.

Supplemental Table. See Supplemental Table, 
Supplemental Digital Content 1, which shows publi-
cations in cosmetic surgery, 2011–2013, and quality of 
evidence criteria, http://links.lww.com/PRSGO/A12. 
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