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This Journal's mandate is to publish papers on the 
management of patients’ oral rehabilitative needs. 

It also seeks to provoke debate and challenge popular 
convictions, especially cherished and convenient ones 
whose genesis is anecdotal and those that lack scien-
tific rigor. I also believe that convenient dogmas that 
have characterized our discipline’s development now 
need to be recognized as inconvenient truths. This is 
one more way to help the discipline evolve and render 
our clinical decisions even more viable and relevant. 

The concept of the inviolability of the so-called 
“biologic width” around teeth has lingered for far 
too long. It has expanded recently to even include 
implants, in spite of the obvious differences in the 
nature of the osseointegrated entity of an implant 
and the periodontal attachment of a tooth. Its impli-
cations are intimidating rather than logical, especially 
since its scientific validity is far from convincing—
hence this effort to stimulate a “rethink” of the merits 
of periodontist-driven formulaic guides to the place-
ment of crown margins.

The term “biologic width” presumes that the dimen-
sions of the connective tissue barrier between sulci 
and bone around teeth or implants are specific, sci-
entifically robust, and unchangeable. The associated 
dimensions, although acknowledged as averages, are 
quoted to the hundredths of a millimeter (2.04 mm), 
giving the impression that the range of variability is 
less than a tenth of a millimeter. Moreover, dentists 
are taught that “the science” on the subject is settled 
and that biologic width is indeed a reality. 

The Science Behind Biologic Width 

Data from the original paper by Gargiulo et al1 was 
used as the basis for the introduction of the notion of 
biologic width. The reported findings were gleaned 
from 30 human cadaver jaws, with an age range of 19 
to 50 years, and 287 teeth, of which 325 surfaces were 
examined histologically. The authors did not explain 
why only 28% of surfaces (325 of a possible 1,148) 
were examined or how these surfaces were selected. 
Tooth exposure was classified into four phases asso-
ciated with active and passive eruption, and the peri-
odontal status was not documented. The tissues were 
only described as being free of extensive pathology, 
and there was no assessment of the effect of speci-
men preparation. 

The mean measurements of the epithelial and 
connective tissue attachments (EA and CTA)—com-
bined into a biologic width—represented the means 

of several measurements for a given tooth surface: 
the means of all four tooth surfaces and all teeth in 
a given phase of eruption together with the means 
of all four eruption phases. In other words, these 
mean measurements of “biologic width” represented 
the means of the means of the means of the various 
measurements! Furthermore, EA ranged from 0.08 to 
3.72 mm and CTA from 0.00 to 6.62 mm.

In a subsequent paper, Gargiulo et al2 expressed 
concern that the mean values often quoted from the 
original autopsy study did not truly reflect the vari-
ability that exists in the dimensions of the dentogin-
gival junction. They further stated that biologic width 
measurements obtained from the tissues of healthy 
periodontium should not be extrapolated for use in 
pathologic situations. It is of course recognized that a 
layer of connective tissue exists between the junction-
al epithelium and the alveolar bone crest around teeth 
and implants. It is also believed that these tissues pro-
vide a barrier against the penetration of bacteria into 
the underlying bone. However, the inconvenient truth 
is that neither these tissues’ specific dimensions nor 
their time-dependent stability or behavioral response 
to diverse ecologic changes have been determined 
scientifically.

The Relationship Between Restoration 
Margins and Biologic Width 

It has been known for over 50 years that plaque 
accumulation, facilitated by rough surfaces, is the 
cause for gingival inflammation around subgingi-
vally placed restoration margins. As early as 1956, 
Waerhaug3 demonstrated that roughening of tooth 
surfaces enhances plaque accumulation, while Löe4 
concluded that rough surfaces and ill-fitting margins, 
which facilitated plaque retention, explained the pro-
gressive destruction of the periodontium adjacent to 
fillings or crowns. Quite unsurprisingly, the elimina-
tion of plaque results in a healthy gingival response 
irrespective of margin form or position; however, the 
techniques, time, and dexterity involved in maintain-
ing a plaque-free environment around deep, rough, 
and ill-fitting margins may preclude maintenance 
of long-term tissue health. Nonetheless, “violation” 
of some specific dimension of the biologic width or 
even allergic responses to materials continues to be 
cited as the causative factor for this poor gingival re-
sponse, albeit without rigorous scientific evidence.

Silness5 summarized the results of numerous stud-
ies and described the tooth transition zone roughness 
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resulting from several contributing factors, including 
the restorative material used, the prepared tooth sur-
face, and the marginal discrepancy. He too claimed 
that it was this roughness that facilitated plaque 
retention and resulted in a poor tissue response. 
He also asserted that the deeper the margins, the 
more difficult it was to obtain a physiologic tooth- 
restoration transition zone. A more recent review by 
Padbury et al6 focused on the interactions between 
the dentogingival complex and the margins of resto-
rations. It was claimed that although there was confu-
sion regarding the relevance of the “biologic width,” 
many studies had resulted in general agreement that 
placement of restoration margins within the “biologic 
width” frequently led to gingivitis, attachment loss, 
and bone loss. However, it was conceded by these 
authors that recommendations regarding placement 
of margins in relation to the biologic width were 
based on “opinion articles.” 

It has also been reported that an individual’s im-
mune system7,8 and hormone levels9,10 modify the 
severity of the inflammatory response to bacterial 
plaque, and that specific bacteria in plaque can elicit 
differing degrees of inflammation.11 It is likely that 
these factors would also influence the severity of the 
inflammatory response to a less-than-ideal tooth-
restoration transition zone. They would also explain 
the varied responses observed clinically and the fre-
quently repeated, if anecdotal, observation that the 
response is more severe in females. 

Violation of the Biologic Width 

It is the inadequacies of the tooth transition zone rath-
er than depth of margin placement that cause tissue 
inflammation, and it is indeed possible to place resto-
ration margins subgingivally (> 1 mm) without usurp-
ing the traditional notion of a biologic width. In other 
words, the biologic width can be physiologically dis-
regarded or “disturbed.” Moreover, extensive profes-
sional experience with dental implants has actually led 
to a consensus conference that, for esthetic reasons, 
deemed it appropriate to locate the implant-abutment 
junction submucosally up to several millimeters.12 It 
was concluded that with appropriate oral hygiene, the 
intracrevicular position of the restoration did not ap-
pear to adversely affect peri-implant mucosal health 
or stability. This suggests that the commonly stated 
dimension associated with the presumed biologic 
width around implants can essentially be ignored. 
The lack of observed peri-implant mucosal pathol-
ogy in these situations was attributed to the smooth 
implant component surfaces and the “rotation sym-
metric” design. This was contrasted with the scalloped 

cementoenamel junction of teeth. The apparent ad-
vantage of the implant-abutment rotation symmetric 
design is that a machine fit of flat surfaces with negli-
gible marginal discrepancies is possible, even if minor 
rotational misplacements occur. It is also interesting 
to note that a study on 13 different implant-abutment 
combinations showed all systems had horizontal mar-
ginal discrepancies of < 10 µm.13 Indeed, with modi-
fied surfaces of abutments and implant-abutment 
discrepancies of < 2 µm, bone formed above the 
implant-abutment junction in 40% of specimens.14 

Therefore, it appears that with minimal implant-
restoration transition roughness, peri-implant muco-
sal health can be maintained irrespective of the depth 
of margin placement. Transition roughness caused by 
misfit, excessive roughness of components, or pres-
ence of cement can logically result in peri-implant 
mucosal pathology. It seems reasonable to sug-
gest that if the equivalent of a machined fit could be 
achieved at the tooth-restoration transition, a similar 
predictable physiologic response should ensue. 

Restoration Margin Placement 

The inconvenient truth is that poor restorative tech-
niques, especially when coupled with inappropriate 
material choices, facilitate plaque accumulation 
around restoration margins. This causes gingival and 
periodontal pathology and associated unesthetic 
changes to any gingival profile, especially interproxi-
mally. One study showed up to 89% of tooth- 
supported fixed dental prosthesis (TFDP) impres-
sions sent to dental laboratories had one or more de-
tectable errors,15 and this is just one of the many 
procedures involved in tooth-supported single crown 
and TFDP retainer fabrication. In another study, ex-
amination without magnification of bitewing radio-
graphs showed that up to 75% of restoration margins 
had interproximal misfits.16 

Marginal distortions of 10 to 50 µm were previ-
ously considered to have important biologic impli-
cations.17 Currently, marginal misfits of 80 to 120 µm 
are considered the standard of clinical acceptability. 
Unfortunately, this derives from an assumption, once 
again without any scientific evaluation, that what oc-
curs clinically with a given technique is biologically 
acceptable.18 This “standard” has been applied to 
newer all-ceramic19 and CAD/CAM20 techniques, and 
these misfits are mostly “bogged-up” with resin ce-
ments. Complete removal of excess adhesive cement 
around subgingival margins is extremely difficult, if 
not impossible. Exceedingly rough transition zones 
will inevitably occur with resultant plaque accumula-
tion and tissue inflammation. 
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The inherent risks of iatrogenic sequelae associat-
ed with current practice protocols would endorse the 
prudence of supragingival or minimally penetrating 
(< 0.5 mm) restorative margins. However, the incon-
venient truth must be asserted that such advocacy 
must not be attributed to a pseudoscientific rationale 
of “violation” of specific dimensions of a so-called 
biologic width. Clinical and laboratory researchers 
must continue to look forward to the development 
of techniques and materials that inhibit plaque ac-
cumulation, promote epithelial adhesion and connec-
tive tissue attachment, as well as minimize changes 
to gingival profiles whenever subgingival restoration 
margins (tooth- or implant-associated) are placed. 

A Suggested Name Change to  
“Biologic Barrier”

The term “biologic width” is regrettably perceived 
to bestow specific numeric dimensions to a unique 
and dynamic biologic entity. It must be recognized, 
however, that in any individual, EA and CTA “mea-
surements” will change with time and in response 
to variations in the local and systemic environment. 
Given this vast variability, it is inappropriate and mis-
leading to constrain discussion of margin placement 
to mathematically derived “averages,” since another 
inconvenient truth is that reported averages tend first 
to become absolutes and, eventually, dogmas. These 
observations underscore the need for a name, or at 
least an emphasis, change—one that reflects the  
dynamic and mutable nature of the supra-alveolar 
connective tissue and one that does not imply that we 
dentists are confronted with an operating domain that 
is inviolable. We are, after all, dealing with a biologic 
barrier, no more and no less, and calling it so should 
help clarify one more of the inconvenient truths that 
we have inadvertently burdened ourselves with. 

 Specialist Prosthodontist in Private Practice
Clinical Associate Professor, Faculty of Dentistry,  
University of Sydney, Sydney, Australia
IJP Associate Editor
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