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ABSTRACT
The term “evidence-based medicine,” first used in the 1980s in Canada, is defined as “the 
conscious, explicit, and critical use of the best available evidence to make medical decisions 
regarding the care of individual patients.” This study sought to estimate the viability of evi 
dencebased medicine in modern craniofacial surgery practice 44 years after Paul Tessier 
first started it by showcasing his initial experience in that area. With the goal of identifying 
the best available evidence, the research focused on 5 central topics in this field: cleft lip 
and/or palate, orthognathic surgery, craniosynostoses, facial fractures, and hemifacial 
microsomia. This study used the Cochrane Library, the main database of evidencebased 
medicine. No Cochrane reviews were found for orthognathic surgery, craniosynostoses, or 
hemifacial microsomia. Similarly, no narrative reviews were found during the searched. 
No nonCochrane reviews were found for facial fractures or craniosynostosis. The resul
ting number of reviews for each topic was low. A higher number of studies with clinical 
scientific evidence were found regarding facial fractures and cleft lip and/or palate. It was 
difficult to find a substantial number of articles on most of these topics when the Cochrane 
Library was used. As such, less confidence must be placed on studies with low levels of 
evidence and greater efforts are needed to service the need for good studies, which may 
gui   de clinical practice scientifically. 

Keywords: Evidencebased medicine. Oral surgical procedures. Craniofacial abnormali
ties. Maxillofacial injuries. Review.

RESUMO
Medicina baseada em evidências é um termo cunhado nos anos 1980, no Canadá, sendo 
definido como o uso consciente, explícito e crítico da melhor evidência disponível para 
tomar decisões médicas sobre o cuidado individual de pacientes. Este estudo procurou es
timar a viabilidade de prática da medicina baseada em evidências no exercício da cirurgia 
craniofacial moderna, após 44 anos que Paul Tessier marcou seu início, apresentando sua 
experiência inicial na área. Com o objetivo de identificar a melhor evidência disponível, 
buscas foram feitas em 5 temas centrais da área: fissura labial e/ou palatina, cirurgia or
tognática, craniossinostoses, fraturas faciais e microssomia hemifacial. Para realização 
das pesquisas, foi utilizada a principal base de dados da medicina baseada em evidências, 
a Cochrane Library. Não foram identificadas revisões Cochrane para os temas: cirurgia 
ortognática, craniossinostoses e microssomia hemifacial. Também não foram encontradas 
revisões narrativas em nenhuma das buscas. Não foram encontradas revisões nãoCochrane 
para fraturas faciais e craniossinostose. O número de revisões resultante para cada tema se 
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mostrou baixo. Foi encontrado maior número de ensaios com evidência científica clínica 
nos temas fraturas faciais e fissura labial e/ou palatina. Usando a principal base de dados 
da medicina baseada em evidências, não foi possível encontrar um número substancial de 
artigos na maioria dos temas. Desse modo, é preciso que uma menor confiança seja posta 
em estudos com baixos níveis de evidência, juntamente com maior esforço para suprir a 
necessidade de bons trabalhos que conduzam cientificamente a prática clínica. 

Descritores: Medicina baseada em evidências. Procedimentos cirúrgicos bucais. Anorma
lidades craniofaciais. Traumatismos maxilofaciais. Revisão.

INTRODUCTION

 Craniofacial surgery is known for its uncertainty and 
is associated with procedural and technical difficulties1. 
One of the reasons for this is the lack of highquality stu  
dies in this field, as most are classified as reports or case 
studies2. The need for prolonged followup periods and a 
low prevalence of several conditions may partially explain 
the current situation. However, despite these issues, the 
World Health Organization (WHO) recommends the use of 
“evidencebased medicine” for the treatment of craniofa    cial 
abnormalities to overcome the lack of standardization that 
is currently present in craniofacial surgery14. 

The term “evidencebased medicine” was coined at 
the McMaster Medical School in Canada in the 1980s to 
designate a clinical learning strategy that required a full 
decade to be developed5. This term was defined by Sackett 
et al.6 in 1996 as “the conscious, explicit, and critical use 
of the best available evidence to make medical decisions 
re    garding the care of individual patients.” Eddy7, the first 
to use and publish using the term “evidencebased,” rede
fined “evidencebased medicine” as a set of principles and 
methods attempting to guarantee that, within reason, cli  
nical decisions, guidelines, and other related policies are 
based on and consistent with evidence of their effective    ness 
and benefits.

The appearance of these ideas was related with the pu   
blication in 1991 that stated that only 15% of all medical 
in      terventions were supported by solid clinical trials8. The 
birth of evidencebased medicine was also favored by the 
realization that many clinicians had divergent views regar
ding the method of treatment of a patient, because of which 
there was discordance between clinical research findings 
and clinical practice, resulting in the need for other bases to 
support therapeutic decisions beyond the socalled clinical 
judgment and art of medicine5. 

The practice of evidencebased medicine consists of 4 
stages: (1) formulation of a clear clinical question arising 
from the patient’s condition; (2) search of the scientific li   -
terature for relevant articles; (3) assessment of the validity 

and utility of the identified evidence; and (4) application of 
the information discovered in health care7. 

In short, clinicians should use both experience and 
evi   dence from relevant scientific sources to make their 
decisions, as clinical practice becomes unjustified, wholly 
subjective, and harmful for patients without the best avai
lable evidence5.

The Cochrane Collaboration, an organization that colla
borates with evidencebased medicine, became notorious 
through the publication of the Cochrane Reviews, conside
 red by many to be the most comprehensive, reliable, and 
relevant sources of evidence in the scientific literature5. The 
name Cochrane is a tribute to Archie Cochrane, author of 
the influential book “Effectiveness and Efficiency: Random 
Reflections on Health Services” that was first published in 
1972. In that book, Cochrane emphatically defended the use 
of evidencebased medicine on randomized and controlled 
clinical trials, which he considered to be much more reliable 
sources of information than any other options. By 1979, he 
suggested that critical reviews be written by specialty or 
subspecialty and periodically updated of all relevant rando
mized and controlled clinical trials. From this idea, several 
systematic reviews were published in the mid-1980s covering 
randomized and controlled clinical trials, which guided treat
ment and research at that time. In 1992, the first Cochrane 
Center appeared in the United Kingdom that received sup    port 
from researchers of several countries since its inception9. 

The goals of the Cochrane Collaboration are to prepare, 
maintain, and disseminate updated systematic reviews of 
randomized and controlled clinical trials and, when these 
are not available, of other reliable sources of information 
with focus on improving health care. This organization is so 
structured that each reviewer at Cochrane is part of a colla
borative review group, such as the Cochrane Oral Health 
Group, which consists of individuals who share interest in 
a particular medical topic. Such groups are coordinated by 
an editorial team, which takes responsibility for editing the 
module of reviews prepared by group members, such as the 
Oral Health Module. Subsequently, the reviews are publi   shed 
in the Cochrane Database of Systematic Reviews9. 
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In parallel with the development of the ideas of evidence-
ba   sed medicine and projects supporting its practice, cranio
facial surgery became one of the fields of practice of plastic 
surgeons10. To many, the landmark for the birth of craniofacial 
surgery was the presentation of the initial experiment by 
Paul Tessier – considered the father of modern cra   niofacial 
surgery – in which he corrected a number of deformities at the 
Fourth Annual Congress of the International Confederation 
of Plastic Surgeons held in 196711. Tessier, with his multi
disciplinary approach to patients and innovative surgical 
techniques, influenced seve   ral sur     geons, including John M. 
Converse, the first surgeon ever to use a forehead flap in 
nasal reconstruction, Henry Ka    wa    moto, expresident and a 
rather active member of the American Society of Maxillo
facial Surgeons, and Joseph G. McCarthy, the pioneer of 
distraction osteogenesis of the jaw, all of whom contributed 
to diffusion and scientific growth in this field4,12,13.

To estimate the viability of evidencebased medicine, 44 
years after Tessier’s presentation, we searched the Cochrane 
Library for articles involving 5 central topics in the field: 
cleft lip and/or palate, orthognathic surgery, facial fracture, 
hemifacial microsomia, and craniosynostosis. 

METHODS

In February 2012, we searched the Cochrane Library for 
the following:

• Cleft lip and/or palate – simple search using the 
expression “cleft lip and palate” and the MeSH terms 
(MeSH search) “cleft lip” and “cleft palate”;

• Orthognathic surgery – search using the MeSH terms 
“orthognathic surgery” and “orthognathic sur    gical 
procedures”; 

• Craniosynostosis – search using the MeSH term 
“craniosynostosis”;

• Facial fractures – simple search using the expression 
“facial fractures”;

• Hemifacial microsomia – simple search using the 
expression “hemifacial microsomia”.

We recorded the number of articles found in the “Cochrane 
Reviews,” “Other Reviews,” and “Trials.” The designs of the 
studies in the “Other Reviews” section were also noted. The 
main topics of the articles in the “Cochrane Reviews” and 
“Other Reviews” section, together with those of the publi
cations in the “Trials” section on the subject of cleft lip and/
or palate were analyzed. 

RESULTS

Cochrane Reviews
There were 7,027 Cochrane reviews of the 5 searched 

topics (Figure 1). The main topics of the Cochrane reviews 
by searched subject are listed in Charts 1 and 2.

Other Reviews
A total of 16,773 articles were noted in the “Other Re   

views” section (nonCochrane reviews) for all 5 searched 
topics. Five systematic reviews on cleft lip and/or palate, 
5 on orthognathic surgery and 1 on hemifacial microsomia 
were identified. Not descriptive reviews related to any of the 
5 subjects studied were found.

The main topics of the nonCochrane reviews by searched 
subject are listed in Charts 3 to 5.

Other Studies 
A total of 666,166 articles were found in the “Trials” 

section for all 5 searched topics (Figure 2). The main topics 

Figure 1 – Number of Cochrane reviews  
by the subject searched. 

Chart 1 – Main topics of Cochrane reviews of facial fractures.
Calcitonin in corticosteroidinduced osteoporosis
Helmets in motorcyclists
Fractures of the mandibular condyle

Heparin for the prevention of pulmonary embolism

Titanium vs. resorbable plates
Prophylactic treatment with antibiotics

Chart 2 – Main topics of Cochrane reviews  
of cleft lip and/or palate.

Feeding in patients with cleft lip and/or palate
Corticosteroids during pregnancy
Joint disorders
Bone graft
Folic acid during pregnancy
Management of the submucous cleft palate
Presurgery orthopedics
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of the 201 selected articles on cleft lip and/or palate were 
noted. Table 1 shows the most frequent topics. Whenever 
the same study included 2 or more topics, the most important 
subject in the article was chosen to ensure that no article was 
counted more than once. 

DISCUSSION

 This study aimed to estimate the viability of eviden
cebased medicine in craniomaxillofacial surgery practice. 
To achieve this, we focused on the best available evidence 
using the Cochrane Library, the main evidencebased medi
cine database that makes preanalyzed articles available14. 
To filter the data, 5 broad topics in the field were used: 
cleft lip and/or palate, orthognathic surgery, facial fracture, 
hemifacial microsomia, and craniosynostosis. Data on the 
study design and main article subjects were recorded to 
obtain a comprehensive overview of the searched topics and 
methodology. 

To narrow the research focus, evidencelevel system 
in   formation was used. Such systems categorize studies to 
de   termine recommendation strength and evidence quality. 
In most evidence-level systems, study design is the main 
criterion used to classify a particular study. Among the 
principal tools for this approach to be conducted are those 
published by the Canadian Task Force on the Periodic Health 

Examination, U.S. Preventive Services Task Force, Task 
Force on Community Preventive Services, Oxford Centre 
for Evidence Based Medicine, and, the most currently used, 
Grading of Recommendations Assessment, Development and 
Evaluation1517.

Despite system heterogeneity, all confirm that syste
matic reviews of wellconducted randomized and controlled 
clinical trials are the best study designs for determining 
the causal relationship between intervention and results8. 
The concept of review may theoretically be defined as the 
synthesis of all stateoftheart research related to the clinical 
question under investigation. Within that definition, there 
are 2 different types of reviews: systematic and descrip
tive. The latter summarizes the relevant articles without 
describing the methodology. In contrast, the latter invol -
 ves a comprehensive search for primary studies regarding 
prees tablished clinical questions, which should contain all 
of the elements in the PICO acronym (Patient, Intervention, 
Comparison, and Outcome); in this review type, articles 
must be selected using clear and reproducible criteria and 
their results must be summarized using a predetermined 
and wellexplained method.

Chart 3 – Main topics of nonCochrane reviews  
of cleft lip and/or palate.

Benzodiazepines during pregnancy
Corticosteroids during pregnancy
Folic acid during pregnancy 

Facial growth

Transabdominal ultrasound during pregnancy

Chart 4 – Main topics of nonCochrane reviews  
of orthognathic surgery.

Chronic painful temporomandibular disorders
Rapid maxillary expansion
Anterior openbite malocclusion
Bilateral sagittal osteotomy
Anterior segmental osteotomy

Chart 5 – Main topic of a nonCochrane review  
of hemifacial microsomia.

Early bone distraction

Table 1 – Most referred main topics of the  
201 selected articles on cleft lip and/or palate.

Main topics N (%)
Facial orthopedics in children 19 (9.45)
Altered speech 17 (8.46%)
Nerve blockade 9 (4.48%)
Intravenous or orally administered anesthesia 8 (3.98%)
Palatoplasty techniques 8 (3.98%)
Distraction osteogenesis 7 (3.48%)
Bone graft 6 (2.98%)
Total 74/201 = 36.81%

Figure 2 – Number of articles in the “Trials” section  
by the subject searched.
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During the Cochrane review search performed here, few 
results were observed, and no articles were found on orthog
nathic surgery, craniosynostosis, or hemifacial microsomia. 
These data are in agreement with a survey conducted in 
2008 that analyzed 3,487 articles on oral and maxillofacial 
surgery and found only 2 metaanalyses of randomized and 
controlled clinical trials18. Related data were recorded in a 
Cochrane Library search for articles on surgery, where it 
was found that only 5.3% of all systematic reviews were 
related to surgery19. 

Facial fractures and cleft lip and/or palate were probably 
the only 2 topics with available Cochrane reviews because 
they represent groups of diseases that did not allow the re    
trieval of exact surgical data such as the prevention of facial 
fractures through the use of helmets, a fact that limited the 
orthognathic surgery search. Additionally, cleft lip and/or 
palate are congenital disorders with the highest prevalence 
of all 3 under investigation, which possibly contributed to 
the findings2022. Similarly, of the high number of people 
(407,167) who suffered from facial fractures in the United 
States in 2007, the deaths of 3,057 of these individuals and 
the expenditure of $1 B USD in that period are factors that 
may help explain the interest in this topic23. 

When analyzing the topics in the Cochrane and non-Co-
chrane reviews as well as in other studies on patients with 
cleft lip and/or palate, greater interest in and analysis of atti
tudes associated with the surgical procedure or not associated 
with the surgical procedure itself were observed. Such an 
observation is supported by data from a study conducted 
in 2005 that assessed the topics covered in surgical articles 
and showed that <25% of the same had surgery as their 
main subject, with most investigating the use of surge  ry
related drugs19. 

On the other hand, all results of the identified non-Co-
chrane reviews of the 5 chosen topics were systematic. Ho   
wever, only articles related to hemifacial microsomia, cleft 
lip and/or palate, and orthognathic surgery were retrieved. 
Therefore, in our approach, a prevalence of Cochranequality 
reviews for facial fractures was observed, together with a 
large amount of systematic reviews obtained from several 
journals regarding the topic of orthognathic surgery. 

A much higher number of articles was found in the 
“Trials” section, in which clinical scientific evidence trials 
are found, than in the other categories. Since these are primary 
articles14, the logical conclusion is that they are more likely 
to be much more frequent than secondary studies, such as 
reviews. Additionally, a prevalence of the topics facial frac
tures and cleft lip and/or palate was seen, as was the case in 
the Cochrane reviews. However, in such an approach to the 
database, there was clear superiority of the results on cleft 
lip and/or palate. It is possible that, although the interest on 
the part of the Cochrane Collaboration regarding both topics 
seems similar, the worldwide scientific community does not 

follow suit. Another possibility is that studies on facial frac
tures are more difficult to conduct due to the morphological 
variations associated with this disease23, which could lead 
both to a lower total number of available articles and to a 
higher number of low-quality studies that were filtered out 
by the Cochrane system.  

Similarly to what was reported for craniomaxillofacial 
surgery, the practice of evidencebased medicine in surgery 
presents certain difficulties. One of the consequences of 
that fact is the lack of metaanalyses and randomized and 
controlled clinical trials (RCCTs) in that field. In support of 
that statement, a survey conducted in 2003 estimated that 
only 3.4% of all publications in the main journals of surgery 
were RCCTs. It was also observed in 2003 that the number 
of metaanalyses and RCCTs published in 4 prominent surgi 
 cal journals (Annals of Surgery, Archives of Surgery, British 
Jour   nal of Surgery, and Surgery) represented only 20% of the 
total of 4 general medical journals (British Medical Journal, 
Journal of the American Medical Association, Lancet, and 
New England Journal of Medicine)19. Moreover, the few 
surgical publications with such study designs are usually of 
low quality and inadequately reported24. 

As with other surgical fields, craniomaxillofacial surgery 
has little highquality evidence available, such as in syste
matic reviews. Some explanations for this are the difficulty 
in standardizing treatment. The use of control groups with 
placebo or without therapeutic intervention may be consi
dered undesirable or unethical. Blinding of all subjects is 
often impractical and difficult to execute. Skewing of the 
lear      ning curve to the right and upward can occur as a surgeon 
increases the number of times he/she performs a surgery. 
Further, the surgical results obtained are dependent on cer  
tain factors, such as the surgeon’s experience, which hampers 
reproducibility; use of a small sample of patients who require 
a specific procedure; and the presence of studies with little or 
no evidence, such as reports and case studies12,24,25. 

It should also be noted that craniofacial surgery is 
a relatively new field. While the American Society of 
Ma              xillofacial Surgeons (ASMS) was founded in 194712, 
the American Association of Plastic Surgeons, American 
College of Surgeons, and American Medical Association 
were established in 192113, 191326, and 184727, respectively. 
As such, only 64 years have passed since the pioneer ASMS 
was founded, and modern craniofacial surgery began only 
44 years ago, after Tessier’s presentation in 196711. Thus, 
considering that the field is new, there has probably not 
been enough time for the 6 principles proposed by Harold 
Gillies – the father of plastic surgery and pioneer in cranio
facial surgical procedures – to be fully achieved: approach 
the patient in a multidisciplinary setting, allow continuous 
treatment of patients aged 0–18 years, have its own teaching 
and training, hold financial resources and infrastructure in an 
organized manner, be directed by protocols, and be connected 
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to a research database4. According to our study and the 
evidence cited, these last 2 goals are far from being achieved. 

CONCLUSIONS

The practice of evidencebased medicine is limited in 
craniomaxillofacial surgery, largely because of a lack of 
RCCTs and wellconducted systematic reviews. As such, less 
confidence should be placed in studies with low evidence 
levels, while we must increase our efforts to produce more 
high-quality studies to scientifically guide clinical practice. 
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