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Abstract: Intra-oral cementation is a common process for attaching crowns and bridges to natural teeth and 
dental implants. While fixed-prosthetics are cemented onto natural teeth, dental implants may also be restored 
by a screw-in technique. It is unfortunate that this latter installation system has inherent problems that renders 
patients susceptible to complications and related peri-implant disease. Treatment for this disease can be un-
comfortable, unpredictable, and expensive.  

Intra-oral cementation can reduce or eliminate several problems related to the screw-in technique but has been 
plagued by complications related to poor prosthesis margins and residual subgingival cement. While removal 
of excess cement can often result in the resolution of related peri-implant disease, an intra-oral cementation 
system that prevented it could be key to reducing complications.  

This research compared the installation of the common Chamfer Margin (CM) abutment-crown complex to a 
more recent installation system utilizing a Reverse Margin (RM) design. Both systems were tested in vitro, with 
their margins positioned at ½ and 1 mm subgingival, while their complementary crowns were pushed into place 
under varying pressure conditions. The RM System consistently outperformed the CM System and may thus be 
a preferable choice for intra-oral cementation of implant prosthetics. Also, shallower margins and lower pres-
sure installation helped both margin systems perform better. 
 

*Correspondence: emil@dresvoboda.com. Dr Svoboda is in private practice placing and restoring dental im-
plants. He invented the Reverse Margin System and holds patents on the design aspects of both the crown and 
abutment. Related publications are available at www.ReverseMargin.com.  Cite this article as: Svoboda ELA, 
Sharma A, Zakari M. Comparing the Chamfer and Reverse Margin Systems at Preventing Submarginal Cement 
while varying Crown Installation Pressure and Margin Depth. Www.ReverseMargin.com. 2020;1-13.  
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Comparing the combined 4 aspects of each CM with RM 
abutment-crown designs under 3 different installation 

Figure 1: This is a screen display showing a 3-D view of a CM crown, abutment, and implant 

analogue complex with a cross-sectional view on the right. The cement space was set to 45 

microns and the crown was designed to sit directly onto the abutment margin. The emer-

gence profile of the crown is convex and wider than the underlying abutment.  

Figure 2: This is a screen display showing a 3-D view of a RM crown, abutment, and implant 

analogue complex with a cross-sectional view on the right. The cement space is  80 microns 

and the crown was designed to float within the abutment margin inflected trough. The 

emergence profile of the crown is concave and is narrower than the underlying abutment.  

Figure 3: The buccal surface 

is marked with a dot and 

the abutment margins are 

marked with black marker 

to make them easier to 

identify. They are attached 

to implant analogues used 

to position them within the 

printed model.  

http://www.Amazon.com
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pressures (MZ, ES1 and ES2) 

1) The sum of measurements (Totals) of the distance excess 
cement travelled beyond their buccal (B), mesial (M), lingual 
(L) and distal (D) margins were compared to their cohort 
tests. Tables 1 to 3 show the maximum extensions of excess 
cement beyond each of their 4 aspects and their sums. 
Under all 3 cementation conditions, the CM condition 
demonstrated a greater extension of excess cement beyond 
their margins than the RM conditions. (p=0.01 level) Figures 
10 to 12 display the average and range of distance excess 
cement travelled beyond the CM and RM margins in mm.  

2) The MZ CM condition, where the 4 margin aspects of each 

trial were summed, (Table 1) had an average extension of 

cement 1.8 mm beyond the abutment margin with a range 

from 0 to 7.0 mm while the RM condition had an average 

extension of cement 0.13 mm beyond the margin with a 

range of 0 to 0.6 mm. (p=0.01). (Table 4)  

None of the CM combined surfaces trials were without 

submarginal cement, while the RM was able to prevent 

submarginal cement in an increasing number of cases as the 

cementation pressure was reduced. (Table 5) 

3) The ES1 CM combined condition had an average exten-

sion of cement 1.8 mm beyond the abutment margin with a 

range from 0 to 7.2 mm, while the RM condition had an 

average extension of cement of 0 mm beyond the margin 

with a range of 0 to 0.5 mm. (p=0.01) (Table 4) 

Figure 4: Printed model with silicone gingiva and Reverse 

Margin (RM) Abutment already installed. The screw access 

hole is filled with pink Teflon tape. Abutment margins on 

buccal and mesial are 1 mm subgingival and those on lingual 

and distal are 1/2 mm subgingival.  

Figure 5: A RM crown seated in place on its abutment and it 

is out of contact with adjacent teeth.  A clear plastic plug 

covers the abutment screw access hole.  

Figure 6: Crown being cemented onto abutment while on a 

weigh scale.  The scale reads 4.053 Kgs.  

Figure 7: Crown being clamped in place with Mastercraft 

clamp, to await the setting of cement. 
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When comparing the MZ group with the ES1 group, there 

was no apparent difference in the amount of cement beyond 

the CM margins. However, there was a significant difference 

(p=0.01) in the amount of cement going beyond the margins 

under the RM conditions. The MZ RM condition caused an 

average of 0.1 mm of cement to go beyond the margin with a 

range of 0 to 0.6 mm, while the ES1 RM group averaged 0.04 

mm, with a range of 0 to 0.5 mm. (Table 4) 

When comparing the number of ES1 trials without cement 

beyond any of the 4 margins; none of the CM cases were 

without submarginal cement, while 60% of the RM cases 

were without submarginal cement. (Table 5) 

4) In the ES2 combined condition the pressure was halved (2 

Kg) and the duration of the crown seating process was ex-

tended over 10 seconds. (Table 3) The CM average reduced 

to 0.4 with a range of 0 to 3.3 mm cement extending beyond 

the margins, while the RM condition average reduced to 0 

with a range from 0 to 0.2 mm. The differences in cement 

beyond the margin was significantly different between both 

the ES1 and ES2 CM conditions (p=0.01) and their RM condi-

tions (p=0.05).The ES2 condition was also significantly differ-

ent from the MZ group in both the CM and RM conditions at 

Figure 8: Photographs of CM crowns positioned adjacent to ruler with mm markings to measure cement extension beyond buccal 

(B), mesial (M), lingual (L) and distal (D) margins. The CM images had cement 3.9 beyond its B margin and 0.5 mm beyond its M 

margin. It corresponds to Table 1 MZ CM 4. 

Figure 9: Photographs of RM crowns positioned adjacent to ruler with mm markings to measure cement extension beyond buccal 

(B), mesial (M), lingual (L) and distal (D) margins. The RM displayed cement 0.2 mm beyond the M and D margins and no cement 

beyond the B or L margins. It corresponds to Table 1 MZ RM 4. 

Table 1: Displays the measurements, in mm, of cement extension beyond the buccal (B), mesial (M), lingual (L) and distal (D) mar-

gins for all cementation trials for dentist MZ. Zeros indicate that no cement went past the margin of the abutment. The sums of 

cement extensions are listed under total for each trial.  
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p=0.01. (Table 4) 

When comparing the number of cases without any cement 

beyond any of the 4 margins, none of the ES2 CM cases were 

without any submarginal cement while 8 of the 10 RM cases 

were. The other 2 RM trials had 0.1 to 0.2 mm submarginal 

cement extending beyond their margins. (Table 5)  

The buccal and mesial margins (BM) were 1 mm below the 

gingiva and the results of these were thus combined for 

comparison with the lingual and distal margins (LD) that 

were ½ mm below the gingiva. (Table 6) 

5) In the MZ group, the average cement extension beyond 

the CM BM margins were 3.0 mm with a range of 0.5 to 7 

mm while the in the CM LD margins had an average exten-

sion of 0.6 mm with a range of 0 to 5.8 mm. The cement 

extension beyond the RM BM margins averaged 0.2 mm with 

a range of 0 to 0.6 mm while the RM LD margins averaged 

0.06 with a range of 0 to 0.5 mm. These differences were 

significant at p=0.01. 

In the ES1 group the average cement extension beyond the 

CM BM margins were 1.7 mm with a range of 0 to 7.2 mm 

while the CM LD margins had an average extension of 1.8 

mm with a range of 0 to 6.8 mm. The cement extension 

beyond the RM BM margins averaged 0.1 mm with a range 

of 0 to 0.5 mm while the RM LD margins averaged 0 with a 

range of 0 mm. The differences between the RM BM and 

their adjacent LD groups were not significant.  

Table 2: Displays the measurements, in mm, of cement extension beyond the buccal (B), mesial (M), lingual (L) and distal (D) 

margins for all cementation trials for dentist ES1. Zeros indicate that no cement went past the margin of the abutment. The 

sums of cement extensions are listed under total for each trial.  

Table 3: Displays the measurements, in mm, of cement extension beyond the buccal (B), mesial (M), lingual (L) and distal (D) 

margins for all cementation trials for dentist ES2. Zeros indicate that no cement went past the margin of the abutment. The 

sums of cement extensions are listed under total for each trial.  
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In the ES2 low pressure cementation condition the average 

cement extension beyond the CM BM margins were 0.8 mm 

with a range of 0.5 to 3.3 mm while the CM LD margins had 

an average extension of 0 mm. This difference was significant 

at a 0.01 level of confidence. The cement extension beyond 

the RM BM margins averaged 0.2 mm with a range of 0 to 0.2 

mm while the RM LD margins averaged 0 mm. There was no 

apparent difference between these two samples. 

When comparing the ES1 higher pressure cementation to the 

ES2 lower pressure cementation with the CM condition there 

appears to be no difference in cement extension when the 

margins are 1 mm below the gingiva (BM). However, when 

we compare the shallower margins, that are ½ mm below the 

gingiva (LD), there was a difference (p=0.01). No cement 

went beyond the shallow margins in any case when lower 

cementation pressure was used. (Table 7) 

We can observe this type of difference again when we com-

pare the ES2 low pressure condition with the higher pressure 

MZ condition. The MZ BM and LD groups and the RM BM and 

LD groups were significantly different from the comparable 

ES2 groups at the 0.01 confidence level and the CM LD 

groups that were different at the p = 0.05 level.  (Table 6) 

Figure 10: This bar chart compares the average and range of 

distance travelled beyond the CM and RM margins in mm, 

when crowns were cemented by MZ.  This chart corre-

sponds to measurements in Table 1.  

Figure 11: This bar chart compares the average and range of 

distance travelled beyond the CM and RM margins in mm, 

when crowns were cemented by ES1.  This chart corre-

sponds to measurements in Table 2.  

Figure 12: This bar chart compares the average and range of 

distance travelled beyond the CM and RM margins in mm, 

when crowns were cemented by ES2.  Note difference in 

Scale from Figures 10 and 11. This chart corresponds to 

measurements in Table 3.  

Table 4: The sum of the cement extensions, in mm, beyond 

the B, M, L and D margins of the CM and RM are compared 

under 3 conditions represented by MZ, ES1 and ES2.  The 

cement extensions for CM was different (p=0,01) from that 

observed for RM under all conditions.  

Table 5: None of the CM crown cementation trials were free 

of submarginal cement. The RM was able to prevent sub-

marginal cement in an increasing number of cases as the 

cementation pressure was reduced. 
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Table 6: Shows the average and range of cement going past the margins in mm, 

under all conditions tested.  The differences between margin depths BM (1 mm) 

and LD (0.5 mm) created differences under some conditions and not others.  

Table 7: When separating the 1 mm (BM) from the (LD) 0.5 

mm subgingival group, the RM reduced the occurrence of 

submarginal cement in all conditions.  Both the CM and RM 

eliminated submarginal cement in the ES2 group.  

Figure 13: An illustration of CM and RM. Both abutment 

margins have similar vertical relationships with adjacent 

pink gingiva. When the CM crown is seating, the tissue fac-

ing contour of the crown pushes the gingiva laterally. The 

red arrow indicates pressure exerted by the gingiva against 

the CM crown. The yellow arrows show how this gingival 

seal can prevent excess cement from exiting the tissues 

and causing it to be forced  into the subgingival environ-

ment.  In contrast, the RM abutment pushes the gingiva 

away from the crown surface (red arrow) and prevents 

cement from entering the submarginal environment. The 

abutment’s inflected margin redirects excess cement away 

from the tissues and the concave contour of its crown facil-

itates that cement flow. This illustration is not to scale, as 

the cement space on either side of the RM crown margin is 

80 microns, like the diameter of a human hair.   
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Figure 14: is an illustration of the CM and RM on the right, 

like figure 4.  This time the crowns have been shifted to the 

left (blue arrows) due to a tight contact on the right or due 

to the direction of insertion by the clinician. The tissues 

adjacent to the crown may have also caused the crown to 

shift by becoming trapped between the crown margins and 

the abutment or simply due to their resistance to displace-

ment during its installation. Now the pressure exerted by 

the crown against the gingiva in the CM case will have in-

creased (red arrow) and this could prevent even more ex-

cess cement from escaping out of the tissues. The Gingival 

Effects will have increased during cementation. It can also 

cause an overhanging margin on the left side. 

In contrast, the RM crown shift does not cause it to interact 

with adjacent gingiva and thus prevents the Gingival Effects 

and the other Tissue Effect, the Resistance to Displacement 

Effect. As well, the cement space makes this system toler-

ant of expected Prosthesis Dimensional Error by allowing 

the crown to shift its position within the trough of the abut-

ment margin, without causing open, overhanging or overex-

tended margins.  Perhaps more cement will flow from the 

right-side margin because of the increased opening, but the 

excess cement will be easy to access and it will fill in the 

margin space.  The Performance of this margin complex is 

not negatively affected by the lateral shift.  

Note: This illustration is not to scale. The actual cement 

space for a CM is 45 microns and for the RM is 80 microns, 

the thickness of a human hair.  
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