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The labial bundle bone of the upper anterior, the esthetic zone in dentistry, is only 0.8mm thick and most
blood supply is made through the root membrane, thus after extraction the labial bone plate is resorbed
fast leading to labial gingival recession posing esthetic problems. The root membrane technique is
designed to address this problem as it can suppress the recession of the bundle bone by not removing the
labial root. 

This article describes how to use the newly developed Root Membrane Kit and possibility of treating
labiolingual vertical fracture with some clinical cases.

•Member·Diplomate and ICOI Japan Advanced Credential
•Commission of International Congress of Oral Implantologists
•Visiting Professor, Nihon University School of Dentistry at Matsudo
•Private practice in Tokyo & Chiba Province
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A caveat with the root membrane technique is that the labial ridge volume can be maintained just like the
socket shield technique but it is not easy to manipulate the position of gingival line. 
Basic approach of the root membrane technique will be introduced below including how to apply the
technique and indication criteria with cases.

How to form root membrane ❶ Prepare the crown part of a
tooth and divide the root
mesiodistally using an ISF
bur. 

❷ Remove the root on the
palatal side.

❸ Trim the form of root
fragments left on the labial
side. 

❹ After trimming the form of
root fragments on the labial
side, perform extraction
and curettage with a round
diamond bur. 

❺ Make space between the
root membrane and the 
implant so that they are not
in contact. To facilitate bone
formation, make the surface
smooth by trimming with a
root membrane bur. 

❻ Prepare the root fragments
in the bone margin area with
a crestal trimming bur to make
it inclined at 45 degrees. 

❼ To prepare for the palatally
and apically positioned 
immediate implant 
placement, use a 3.0 mm
diameter round diamond
bur to make indentation on
the solid palatal bone. 

The shape of prosthesis can be relatively freely chosen
if the gingiva is made inclined by the inclined root
fragment in the bone margin area.

❽ Determine the direction of 
implant placement using
an ISF bur.

❾ Create a hole for
placement with an adequate
depth using a marking bur
of 2.8 mm in diameter.

❿ When a tapered implant is
placed, it can slip to the labial
side on solid palatal bone.
Therefore, create a
placement hole by preparing
the palatal bone with a taper
guide drill according to the
shape of the implant.

⓫ Place the implant apically
and palatally.

Inside of the smoothly
trimmed root fragment.

Basics of Root Membrane Technique

Root membrane kit
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This is a procedure applying the
root membrane to preserve and
maintain labial (buccal) ridge form
when it is impossible to preserve
the entire root region subgingivally
with SRP (submerged root pontic)
due to the contamination in the
root.

Key to this procedure lies in how
the root is divided, how to remove
the contaminated dentin after the
division, and how to reduce the
root portion of the labial (buccal)
gingival margin up to subgingival
margin (Figure 01-01~05).
Caveat here is not to make the
bone margin of the root membrane
flat but make it palatally (lingually)
inclined at about 45 degrees in
angle (Figure 01-06).
This will facilitate inducing gingiva
to a proper position as gingiva will
palatally incline. 

After forming the root membrane,
bone graft is put into the extraction
socket and CollaTape or CGF is
used to cover the site (Figure 01-
07, 08).

Figure 01 - 01
Residual root of 4 where implants
were placed on both adjacent
teeth. Preserving the entire root
subgingivally using SRP was
impossible due to the
contaminated root. Buccal bone
and its shape were preserved by
retaining the healthy root on the
buccal side using the Root

Figure 01 - 02
Palatal root was removed after
dividing the root.

Figure 01 - 03
Contaminated dentine on the buccal
root fragment was removed using
a diamond bur. 

Figure 01 - 06
The root membrane was completed
by preparing the bone margin of
the root membrane using a crestal
trimming bur giving it a 45 degree
palatal inclination.

Figure 01 - 05
The inner wall of the root membrane
was trimmed using a root membrane
bur to make the surface smooth. 

Figure 01 - 07
Once root membrane was formed,
the extraction socket was filled
with bone graft material. 

Figure 01 - 04
After preparing the apical region
of the buccal root fragment with a
diamond bur, it was shaped into
root membrane. 

Another important thing is to
maintain the current form of the
gingival margin using ovate pontic
(Figure 01-09, 10). The status at 2
weeks post-op shows the form of
gingival margin is very well
maintained (Figure 01-11).

When root membrane pontic is
applied and if ovate pontic is not
used, the site is left untouched, or
the base of the pontic is under-
contoured, the root will be exposed
from the labial gingiva as the
gingiva would be over inclined
(reference case A).
When root membrane is applied,
the contour must be made according
to the current form of the gingival
margin.
As such, the root membrane is an
effective procedure to maintain
the form of gingival margin but it is
important to apply it selectively as
it is hard to manipulate the position
of gingival margin.

Figure 01 - 08
Bone graft was covered with
CGF.

Figure 01 - 09
Post-op buccal photo.
It was confirmed that gingival
margin was maintained.

Figure 01 - 10
The gingival margin was maintained
by the ovate pontic which was
custom fabricated to fit the patient’s
gingival margin.

Reference Case A
Root membrane was exposed due to inclined gingiva. 

Figure 01 - 11
Buccal photo at 2 week post-op.
The shape of gingival margin was
maintained while gingiva was
healed. 

Root membrane Exposed Root membrane
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Patient : 65 year old female
#7, 8, 9 on the left in maxilla have
only roots remaining and #10 on
the left is defective. As there were
no residual tooth structure in the
root region, it was highly likely the
root would fracture even with new
prosthesis (Figure 02-01, 02).
The plan was to have immediate
placement after extraction with
the root membrane technique for
#7 on the right, delayed placement
where placement is done after
bone is matured for #10 on the left,
and root membrane pontic for #8, 9
The sequence of the root membrane
technique is to be revisited through
this case.

Progress of Treatment
After cutting the roots of #7, 8, 9 on
the left in maxilla mesio - distally
with an ISF bur (Figure 02-03, 04),
the palatal roots are removed.
Then, space should be created
between the residual labial root
fragments and the implants so
that they do not touch with each
other, and the surface of the root
fragments facing the implants
should be smoothed to facilitate
bone regeneration. If it is trimmed
with a round diamond bur it would
be hard to make the surface
smooth as bumps can be made.

Therefore, the root fragments
should be trimmed using a root
membrane bur that can create
wide smooth surface (Figure 02-
05). After that, the root fragments
should be reduced up to the bone
margin using a round diamond
bur (Figure 02-06), and then 45
degree inclination should be
made with a crestal trimming bur
(Figure 02-07, 08). 

As a result, gingiva will be inclined
and the form of prosthesis can be
relatively freely selected.
In summary, after forming the root
fragments in 1-1.5mm thickness,
the implant facing side should be
trimmed smoothly followed by
implant placement in a position
where some space can be secured.

Implant is placed in a normal way
but caution should be exercised
during drilling as primary stability
is crucial for Implant. It is important
to drill the hole for implant by
checking the bone quality of the site
as bone quality varies depending
on the location on the jaw bone.
Especially in this case, as root
membrane pontic installation was
done for #8, 9 in the upper jaw at the
same time to reduce the treatment
time, immediate provisionalization
would be impossible if implant
primary stability is not obtained,
lowering quality of life for patients
during the treatment period.

In this case, after appropriate
drilling is made by checking the
bone quality of upper right #7 site,
implant was placed palatally and
slightly apically with the torgue of
60 Ncm (Figure 02-09~11). Next,
delayed placement was done at
#10 on upper left by also checking
the bone quality to create the hole
for placement followed by implant
placement palatally and slightly
apically with the torque of 65 Ncm
(Figure 02-02~16). The implant
can be placed in parallel direction
based on the temporary straight
abutment mounted to the implant
placed first at #7 on the right. As each
implant showed ISQ 70 or more, it
was determined good enough for
immediate provisionaliztion.

Figure 02 - 01
Intraoral frontal view at the first
visit.

Figure 02 - 02
Intraoral occlusal view of anterior
maxilla at the first visit. As only roots
remained without healthy ferrule
at #7, 8, 9 there was a very high
risk of possible root fracture even
if prosthesis were remade. Only
root remained at #7, 8, 9 

Implant Case Using Root Membrane Technique with the Root Membrane Pontic

Figure 02 - 08
Completed root membrane.

Figure 02 - 09
A placement hole needs to be
formed while checking the bone
quality of the site because initial
stability is key to Implant success.
The bone quality of #7 was checked
first and a hole was drilled
appropriate for the bone quality.  

Figure 02 - 10
Implant was placed apically and
palatally with around 60 Ncm
torque. 

Figure 02 - 11
Implant Stability Quotient, ISQ, was
over 70. ISQ can be used as an
indicator to diagnose implant stability.
The device uses RFA (Resonance
Frequency Analysis) to measure and
numerically represent the biomechanic
property of bone tissue around implant
and the strength of the interface
between implant and bone. In general,
low ISQ values, compared with the
higher values, are considered to have
higher risk of failure3). 

Figure 02 - 03
Residual root of #7, 8, 9 was divided
mesiodistally using an ISF bur. 

Figure 02 - 04
Residual root of mesiodistally
divided #7, 8, 9.

Figure 02 - 05
After removing the divided palatal root fragment, the inner wall of the
labial root fragment was trimmed smoothly in thickness of around 1.5
mm using a root membrane bur.

Figure 02 - 06
With a round diamond bur, the root fragment was prepared until its height
was the same as the bone margin.

Figure 02 - 07
About 45 degree inclination was given to the root fragment in the bone
margin area using a crestal trimming bur. With this, gingiva would inline
and the shape of prosthesis can be relatively freely chosen.
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Figure 02 - 13
Delayed implant placement was
performed after waiting for the bone
to mature at #10. A hole was formed
by checking the bone quality at this
site too. During drilling, a straight
abutment was temporarily inserted
on the implant already placed at
#7 and was used as a guide for
parallelism. Figure 02 - 14

Implant was placed apically and palatally with about 65 Ncm torque. The
depth of placement was adjusted so that the platform was set at 4 mm
below the gingival margin.

Figure 02 - 15
ISQ value was over 70.

Figure 02 - 16
Occlusal view of anterior maxilla
after implant placement. The Root
membrane technique was used for
#7, delayed placement for #10, and
the Root membrane pontic for #8, 9. 

Provisional restoration contoured
according to the current gingival
line right after the procedure was
delivered. (Figure 02 -17).

As delayed placement which
awaits bone to mature was
performed for #10 the subgingival
form was under-contoured. 
Symmetric and erengingival was
maintained 12 week post-op.
(Figure 02 -18).

Figure 02 - 17
Intraoral frontal view immediately after surgery. 
Temporary restoration with contour adjusted to the
patient’s gingival line was delivered. As delayed
placement was carried out at #10 after waiting for the
bone to mature, subgingival form was Flat -contoured.

Figure 02 - 18
Intraoral frontal view #12 week post-op.

Figure 02 - 12
The relations between ISQ values and implant stability in bone.

Patient : 75 year old female
Abscess occurred due to the root
fracture at #7, 10 (Figure 03-01~05).
Immediate implant placement
after extraction was chosen as
treatment plan for #7, 10. #8 was
vital but because of the suspicious
secondary carries on the X-ray as
well as the possible future
problems at #8, 9 due to the age
of the patient, it was decided not
to remake the prosthesis but use
it as abutment for the Provisional 
restoration until the implants
placed at  #7, 10 achieve
osseointegration. Finally, the root
membrane pontic was to be used.

It was determined that continuous
gingival line of #8, 9 could be
obtained by adjusting the bone
margin of the root membrane
pontic.

Progress of Treatment
First,  #7, 10 were extracted (Figure
03-06, 07), and the granulation
and necrotic tissues in and the
source of infection around the
extraction socket were completely
removed using a round diamond
bur (Figure 03-08).

After that, palatally and apically
positioned immediate implant
placement was performed.

Abutments were connected and
Provisional restoration was mounted
as ISQ values were over 70 at
both sites (Figure 03-09 ~ 12). 
Bleeding was checked after 3
days (Figure 03-13, 14), gingival
tilting towards the crown (page 9)
and any occurrence of inflammation
was checked after 2 weeks.

Figure 03 - 04
Probing of #7

Figure 03 - 03
Pre-op CT photo. Palatally and apically positioned immediate implant
placement using Ti implants was planned for #7, 10

Figure 03 - 06
Intraoral frontal maxilla photo with
prosthesis removed in #7, 8, 9, 10

Figure 03 - 07
Anterior maxillary occlusal photo
after extraction of #7, 10

Figure 03 - 05
Probing of #10

Figure 03 - 01
Intraoral frontal view at the initial
visit. 

Figure 03 - 02
X-ray photo at the initial visit. Root
fracture and abscess was observed
at #7, 10
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Figure 03 - 08
Granulation and necrotic tissues and contaminated materials in the extraction socket of #7, 10 were all
removed with a round diamond bur.

Figure 03 - 10
PEEK-based abutments for
Provisional restoration were
connected.

Figure 03 - 09
Apically and palatally positioned
immediate Implant placement in the
extraction socket. Each showed ISQ
value of over 70.

ISQ74 ISQ72

Figure 03 - 11
Provisional restoration was
delivered right after surgery. 

Figure 03 - 18
Once root membrane of #8, 9 was
completed, bone graft material was
inserted to the extraction socket. 

Figure 03 - 17
Labial root fragment of #8, 9 was
completed following the root 
membrane forming process. In this
case, the crest line of root membrane
at #8 was prepared in line with the
root membrane of #9 to create a
harmonious gingival line. 

Figure 03 - 19
CGF was used to cover the inserted
bone graft and gingival margin was
maintained with ovate pontic. 

Figure 03 - 13
Intraoral frontal photo on 3 day
post-op. Bleeding was checked. 

Figure 03 - 12
Post-op X-ray photo. 

Figure 03 - 14
Maxillary occlusal photo on 3 day
post-op.
No bleeding was observed.

Figure 03 - 15
Intraoral frontal photo at 8 week
post-op. As ISQ values of implants
placed at #7, 10 showed over 75
each, it was determined that
osseointegration was achieved.
So, it was proceeded with the root
membrane pontic.

At 8 week post-op, root membrane
pontic was done for #8, 9 (Figure
03-15~20).
As mentioned above, at this time,
uniform gingival line can be formed
by adjusting the crest line of labial
root. Also, as gingiva cannot incline
sufficiently if the root at the crest is
made flat, it was prepared obliquely
to have around 45 degree
inclination.

Figure 03 - 16
Root membrane pontic was done
at #8, 9. Crown portion of #8, 9
was cut, the root was mesiodistally
divided using an ISF bur before
the palatal root fragment was
removed. 

ISQ76 ISQ78

Figure 03 - 21
Intraoral view after the root 
membrane pontic area was healed.

Figure 03 - 23
As temporary cementation was chosen in this case, under-contoured
shoulderless abutment was to be used and the labial margin would
become knife edge. This kind of labial margin of the shoulderless
abutment can be set at a lab. 

Figure 03 - 20
9 week post-op.
Intraoral view after 1 week of root
membrane pontic treatment at #8, 9. 

Figure 03 - 22
Intraoral frontal photo after #8, 9
root membrane pontic area was
healed. Harmonious gingival line
at #8, 9 was observed. 

Final abutments were connected
after checking the healing of the
root membrane pontic region.
As temporary cementation was
selected for this case, shoulderless
abutments where the labial margin
would become knife edge were
employed and the margin was set
in a lab (Figure 03-21~23). When
Implant is used, extraction socket
needs to be filled with HA and β -
TCP combined graft materials.
(Bone Plus).
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Figure 03 - 24
Final prosthesis was delivered at 16 week post-op. Symmetric and even gingival line was maintained.

Figure 03 - 25
CT after final prosthesis was delivered.
Not only the Implants placed at #7, 10 but also the volume of labial bone
plate in #8, 9 were well maintained. 

#7 cross-sectional #10 cross-sectional

Figure 03 - 26
X-ray image after the final prosthesis
was delivered.
The bone margin in the root 
membrane area showed an evenly
scalloped shape. #8, 9

Patient : 38 year old male
In this case, the root of #7, 8 was
fractured. Careful approach was
required as #7 was obliquely
fractured from the distal cervical
area, and #7, 8 were closely
attached. If the two teeth were
extracted in a normal way, it would
be highly likely all bone and soft
tissue between #7, 8 would be lost
(Figure 04-01~06). In this case,
the treatment plan was to induce
bone regeneration in the space
between #7, 8 by placing implants
and leaving in place the root
membrane made with the labial to
distal root of #7 and labial root of #8.

As expected, all the bone and soft
tissue disappeared between the
two teeth when the residual root
was extracted after leaving the
root fragments in place to be used
as root membrane at #7, 8 (Figure
04-07~09). As we wanted to
maintain the thickness of the labial
bone to a certain degree between
#7, 8 in this case, Implants, and
HA and β -TCP combined bone
graft material (Bone Plus) to fill the
space were chosen.

Figure 04 - 01
Intraoral frontal photo at the initial
visit.

Figure 04 - 02
Intraoral maxillary occlusal photo at
the initial visit. photo at the initial visit.

Figure 04 - 08
Anterior maxillary occlusal photo
after extraction of #7, 8. The root 
fragment remaining in the extraction
site of #7, 8 was seen. Bone and soft
tissue between #7, 8 were missing.

Figure 04 - 09
Forming root membrane at #7, 8.

Figure 04 - 07
Intraoral front maxilla photo after
extraction of #7, 8.

Figure 04 - 05
Pre-op Cross-sectional view of #8

Figure 04 - 06
Pre-op cross-sectional view of #7

Figure 04 - 03
X-ray image at the initial visit. Root
fracture at #7, 8 was observed.

Figure 04 - 04
Pre-op horizontal view on CT. 
The fractured  #7, 8 were closely 
attached. It was planned to use the
labial area of the root of #8 (blue
arrow) and distal side of labial root of
#7(yellow arrow) as root membrane.

#8 and #7 are
contiguous

Possibility of treating labiolingual
vertical fracture
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Figure 04 - 10
Started to make a hole to place
implant at #7. A pilot hole was drilled
with an ISF bur and drilling was
expanded with a 2.0 mm marking
drill respecting the bone quality.

Figure 04 - 11
After checking the bone quality,
carefully the implant hole was
expanded with a 2.8 mm marking
drill.

After drilling holes by checking the
bone quality of each implant site,
implants were placed with the
torque value over 60 Ncm (Figure
04-10~17).
As the ISQ value was 75 at #7 and
70 at #8, PEEK-based abutments
were connected, the empty space
was filled with the bone graft
materials, and Provisional restoration
was delivered (Figure 04-18~20). 

Figure 04 - 12
Finally, the top part of the hole was
formed with a 3.3 mm marking drill. 

Figure 04 - 13
To prevent implant from sliding on
the hard palatal bone at the time of
placement, the top cortical bone on
the palatal side was removed with
diamond guide drill.

Figure 04 - 15
Implant was placed at #7 with
torque value of 60 Ncm.

Figure 04 - 16
The implant placed at #7 showed
ISQ value of 75.

Figure 04 - 14
Implant placement. 

Figure 04 - 18
Labial bone volume was maintained
by filling HA and β -TCP combined
bone(Bone Plus) graft in the space
between the implant and the root
membrane, and also the bony
defect area.

Figure 04 - 19
Intraoral frontal view right after
surgery. Provisional restoration
was delivered right after surgery.

Figure 04 - 17
At #8 also, a hole was drilled
respecting the bone quality of the
site before placing the implant. As
both #7, 8 showed ISQ of over 70,
abutments for the temporary
restoration were connected.

Figure 04 - 25
ISQ of implant placed at #7 also
was 75.

Figure 04 - 26
Implant impression coping was
connected.

Figure 04 - 24
ISQ was measured at 8 week
post-op. ISQ of implant placed at
#8 was 75.

Figure 04 - 20
X-ray image after implant
placement.

Figure 04 - 21
Intraoral frontal photo on 3 day
post-op.
No bleeding was observed.

Bleeding was checked after 3
days (Figure 04-21), and
inflammation was checked after 2
weeks (Figure 04-22). When ISQ
was measured at week 8 since
adjusting the form of gingival
margin was started with the second
Provisional restoration,
both sites showed ISQ 75. As it
was determined osseointegration
was achieved (Figure 04-23~25),
impression was taken with the
open tray technique by connecting
the pickup impression coping
(Figure 04-26~27).

The final prosthesis was
fabricated and delivered as single
crowns at 12 week post-op (Figure
04-28~30)

Figure 04 - 27
X-ray image after implant 
impression coping was connected.

Figure 04 - 28
Final prosthesis was fabricated and delivered as single crowns at 12
week post-op. 

Figure 04 - 22
Intraoral frontal photo at 2 week
post-op.
No inflammation was observed.

Figure 04 - 23
Frontal maxillary photo at 8 week
post-op. The gingival margin form
was improving by the second
Provisional restoration.

ISQ75 ISQ70

ISQ75 ISQ75
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Figure 04 - 29
At 16 week after the delivery of the final prosthesis.
Amplified photo of labial side of #7, 8. The thickness of the labial bone was maintained and the continuous
gingival line was observed.

Implant Implant Natural Natural Implant Implant Natural Natural

Figure 04 - 31
X-ray image at 16 week after the
final prosthesis was delivered.
Bone formation up to the crown
between the implants at #7, 8 was
observed (arrow).

Figure 04 - 32
CT horizontal view at 16 week after
the final prosthesis was delivered.
Bone formed in the space between
the implants placed at #7, 8 was
observed (arrow).

Figure 04 - 30
Subgingival margin form of the
final prosthesis fabricated as
single crowns.

Bone formed up to the crown
between the implants at #7, 8 area
was observed on X-ray and CT
taken at week 16 after the final 
prosthesis was delivered (Figure
04-31~34).

Figure 04 - 34
Cross-sectional CT view of #7 at
16 week after the final prosthesis
was delivered.

Figure 04 - 33
Cross-sectional view of #8 at 16
week after the final prosthesis
was delivered. 

For immediate implant placement after tooth extraction in the upper anterior region, the Root membrane
technique is a clinically powerful means to maintain the volume of labial crestal ridge by preserving the labial
bone plate but it requires good gingival margin form and gingival line on the part of patients. In other words, its
use can be restricted for patients without even gingival line. 

Therefore, simultaneous use of this procedure with palatal and apical placement after extraction to move
gingival line toward the crown or placing implant immediately after extraction should be done selectively
depending on cases. Also, many surgeons put priority on maintaining or increasing the volume of labial bone
for implant treatment but the purpose of doing so needs to be clearly understood. Treatment approach should
not be decided based solely on the residual teeth in the anterior region and the labial ridge.
Before deciding on the necessary treatment that is effective and less burdensome to the patient, it is important
to consider all the factors including the relation with the whole dentition and the opposing teeth, relation of upper
and lower jaws, and harmony with lips. The tooth to be extracted or the position of remaining extraction socket
cannot be the absolute criteria, nor can the patient’s gingiva or position of gingival line.
They can serve as one of the criteria but considering them as absolute criteria would not mean much.

Bone quality and quantity can be a determining factor but if you can basically obtain sufficient primary stability,
the direction of implant and the depth of placement can be relatively freely selected. Based on the author’s
experience, if implant is positioned appropriately and the form of prosthesis is proper, bone and soft tissues are
regenerated around the implant.

Dr. Yoshiharu Hayashi “Root Membrane Technique” ZENITH PRESS 
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Immediate implant placement after tooth extraction has already demonstrated a successful long term outcome.
However, even if implant is immediately placed after extraction, buccal bone loss which follows extraction
cannot be avoided. Especially in the case of a patient with very thin anterior buccal wall on maxilla, aesthetic
problems may arise due to such bone loss. In the past, a lot of studies were conducted on Root Submergence
Technique (RST) which retains root in the pontic site to preserve the alveolar bone for treatment in the aesthetic
region. Of late, a lot of attempts have been on the procedure which retains buccal root fragments partially after
dividing the root using RST and then placing implant on the lingual side of the root fragment (Socket -Shield
Technique[SST] by Huzeler et al., Root Membrane Technique[RMT] by Siormpas et al., Partial Extraction
Therapy[PET] by Gluckman et al.). One of the advantages is minimal bone loss due to socket remodeling
following extraction as cementum, PDL, attachment fibers, vascularization, and bundle bone are maintained on
the buccal side of the remaining root. This technique shall be excluded when there is mobility in the remaining
root or PDL space widening is observed on X-ray. 

Socket-shield Technique and Root Membrane Technique

The socket shield technique was introduced by Hürzeler et al., for the first time in 2010 to prevent the resorption
of labial plate by preserving the labial side of the root in the bone. This technique is to labiolingually divide the
remaining root after reducing the crown of tooth to 1mm above the crestal bone and leaving only the labial root,
then placing the implant on the lingual side. Therefore, this procedure can be mainly used for the tooth to be
extracted with intact root.

Hürzeler et al., treated inside of the root with Emdogain before placing the implant in direct contact with the root.
The results of the histological analysis from the animal test showed formation of mineralized tissue between the
implant threads as well as in the micro-gaps between the threads and the root, and the newly formed
cementum inside the root. Baumer et al., introduced the second histological analysis of the socket-shield
technique. Unlike the previous study, Emdogain was not used but new bone formation was observed between
the implant threads and also in the micro-gaps between the threads and the root. Therefore, based on these
two histological analyses, clinical use of Emdogain can be eliminated when the socket-shield technique is
employed.

The author changed the existing socket-shield technique a little in that the tooth is reduced to the crestal bone
level leaving the labial root of 1.5 to 2 mm in thickness. The bone margin of the remaining labial root is not
made flat but made palatally (lingually) inclined at about 45 degrees in angle to form emergence profile
appropriate for the future prosthesis. Also, small space should be made, if possible, between the root and the
implant, and Emdogain is not used. The name of Root Membrane Technique fits the image of the procedure
since the approach prevents the resorption of the labial bone as the residual labial root fragments work as a
shield between the implant and the bone. The basic procedure and indications of the Root membrane
technique will be explained using  clinical cases.

Courtesy of Dr. Chang Hoon Han
•Residency, oral and maxillofacial surgery, Chunnam National University Hospital
•Visiting professor, School of dentistry, Chunnam National Univisersity
•Visiting instructor, Chunnam National University
•Director of MIR dental hospital, Gyeongsan. South Korea.
•Active Member of MINEC (MegaGen International Network of Education & Clinical research)
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“Root-membrane kit” was launched to clinically apply the technique more easily. The kit contains straight
diamond bur (initial shaper 1 and 2) to easily divide the root, and round diamond bur to trim the remaining
buccal root. There are diagrams on how to use the burs at each stage at the bottom of the kit.

First, the crown of a tooth should be reduced to the gingival margin level (decoronation). Next, the curvature and direction of the root should
be checked with X-ray and the direction of root division should be reviewed using an instrument such as GG bur.
IS1 and IS2 burs are used in the order to divide the root (hemisection). The divided lingual root fragment should be removed carefully with a
periotome. The important thing is to avoid engaging and twisting an instrument between the divided root during the process.

Using a round diamond bur, the remaining buccal root fragment should be reduced to the crestal bone level. In a flapless case, the bone
margin should be trimmed with a final shaper bur as sharp portion of the root may remain in the gingival margin area. Forming the root
membrane can be finalized by smoothly trimming the lingual side of the remaining root again using an IS2 bur.
The root membrane is shaped like a crescent moon from the occlusal view. The thickest central part of the root fragment on the occlusal
view should be 1.5 ~ 2 mm in thickness. In the case of immediate placement after extraction, the palatal (lingual) bone margin of the root
membrane should be inclined at about 45 degrees in angle before or after implant placement to form proper emergence profile for future
prosthesis.
Before drilling for implant placement, starting point of drilling can be set using an IS2 bur. Lastly, the lingual cortical bone is prepared with a
tapered diamond bur before placing the implant to prevent the implant from being pushed to the buccal side. 

Case (49/M)
A 49-year-old male patient came to the office due to fractured upper left lateral incisor and wanted implant
surgery. There was no mobility of the remaining root clinically and the pocket depth was about 2 ~ 3 mm.

There was no apical legion on the standard X-ray and no PDL space widening was observed. On the CT, the
buccal bone of the remaining root was very thin and it was highly possible that the root might be removed
together during extraction. (If immediate implant placement after extraction is planned in this situation, additional
bone graft and soft tissue graft would be required.) After discussing various treatment options with the patient,
the minimally invasive “Root-membrane technique” which can obtain good outcome was chosen.

#22 : AnyRidge 3.5 x11.5 mm (ITV 50 N/cm, ISQ 80)
First, the root was divided and the lingual root fragment was removed. The root left in the buccal side was
trimmed to the crestal bone level in the shape of a crescent moon from the occlusal view. The thickest central
part of root membrane should be 1.5 to 2 mm in thickness from the occlusal view. Drilling for implant placement
on the lingual side of the root membrane was performed in a normal way.

Implant was placed after checking mobility of the completed root membrane one more time. AnyRidge 3.5
x11.5 mm was placed as in the preoperative simulation. The insertion torque was 50 Ncm and ISQ value
immediately after the placement was 80. As the initial stability was good, pick-up impression coping was
connected right after the surgery for immediate provisionalization.
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OP + 1 day
On the next day of the implant
placement, temporary tooth using
temporary abutment was delivered
and the patient was advised not to
use the anterior region during the
healing period. Final prosthesis was
delivered at 4 month after the implant
placement

OP + 1 year
The 1 year post-op clinical photo
shows severe atrophy in the right
lateral region where a bridge used to
be from the occlusal view compared
to the appearance of alveolar ridge
of adjacent teeth.
On the contrary, bony contour of
left lateral region where the Root-
membrane technique was
performed even without bone graft
was confirmed similar to the ridge
of adjacent teeth.

OP + 3 years
The 3 year post-op photo shows
the appearance of the ridge of left
lateral region was in harmony with
the adjacent teeth and there was
no indication of gingival recession
or inflammation.

OP + 3 years
Crestal bone of implant in the upper left lateral region was confirmed to be stably maintained on the 3 year
post-op X-ray image.

#22i  :  OP + 3 years (Corticalization)
On the 3 year post-op CT, the very thin remaining buccal bone before the surgery was fused with the root
membrane and resembled cortical bone (corticalization).

Corticalization 

Case (24/F)
A 24-year-old female patient came to the office complaining severe carries in the upper left central incisor crown
area, and wanted implants for the tooth, maxillary left premolar and bilateral mandibular molar region.

Clinical pre-op photo. In this case, if immediate implant placement after extraction is to be planned, firstly
atraumatic extraction should be made before drilling along the lingual wall of the extraction socket. Initial stability
can be obtained more easily with tapered implant. The preferred method is to place autogenous bone graft or
allograft into the gap between the buccal bone fragment and implant, and xenograft which is resistant to
resorption on the buccal side of the buccal bone.

The buccal bone of the root was very thin on CT and was anticipated to be lost after extraction even if it were
preserved during extraction. After discussing various treatment options with the patient, the minimally invasive
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#21 :  AnyRidge 4.5 x13 mm (ITV 50 N/cm, ISQ 72)
After decoronation and hemisection, lingual portion of the root fragment was removed and the remaining root
fragment on the buccal side was trimmed to the crestal bone level. The lingual side of the remaining root
fragment was smoothly trimmed using a diamond bur. In terms of root membrane thickness, the thickest central
part should be 1.5 ~ 2 mm from the occlusal view.
As the implant was positioned 1 ~ 2 mm inferior to the bone margin, the bone margin of the root membrane was
made inclined with a 45 degree angle palatally (lingually) before implant placement to enable proper formation
of emergence profile for future prosthesis. Drilling was performed to place implant on the lingual side of the root
membrane in a normal way. Before AnyRidge 4.5x13 mm was placed, final checking was done to see if the
completed root membrane was mobile. Relatively large diameter implant was placed but a 2 mm or bigger gap
existed between the implant and the root membrane remaining on the buccal side.

In general, it is recommended to fill the gap with autogenous bone graft or allograft. In this case, the top portion
of the gap was simply blocked with absorbable hemostat and suturing was done minimally hoping the blood clot
filling the gap would turn into bone later. The implant placement torque was 50 Ncm and the ISQ value right
after the placement was 72. As the initial stability was good, pick-up impression coping was connected right
after surgery for immediate provisionalization and impression was taken.

OP + 1 day
On the next day of implant
placement, provisional using
temporary abutment was delivered
and the patient was advised not to
use the anterior region during the
healing period.

OP + 8 months
At 8 month post-op, the provisional
crown was modified to look similar
to the final prosthesis.

OP + 9 months
The area around the implant
prosthesis was confirmed to
remain healthy without any sign of
inflammation while provisional
restoration period. At 9 month
post-op, screw retained type final
prosthesis was delivered. After
the delivery of the final prosthesis,
it was confirmed that continuity of
the buccal bone to the adjacent
teeth was maintained on the occlusal
view as was before the surgery.

OP + 9 months
At 9 month post-op, prosthetic treatment was completed for implants in the upper central incisors as well
as upper left premolar and bilateral mandibular posterior region.

OP(#21) + 2 years
On the 2 year post-op CT, the very thin remaining buccal bone before the surgery was fused with the root
membrane and resembled cortical bone (corticalization). Although the gap between the implant and the
root membrane remaining on the buccal side was simply blocked with absorbable hemostat without any
graft, it was filled with blood clot and was replaced by cancellous bone.

OP(#21) + 2 Years
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A 67-year-old female patient came for a fracture of the maxillary left lateral incisor (# 22) during a meal.
The residual root was intact. There was no apical lesion and alveolar bone loss due periodontal disease in CT
but the alveolar bone of the remaining root was very thin.
In this case, even if the buccal alveolar bone is preserved after tooth extraction, it is expected that this buccal
bone will be lost soon. In order to obtain stable results in the long term, bone and soft tissue grafting should be
accompanied with implant placement.
After explaining the various treatments to the patient, we decided to use the Root-membrane technique to
achieve the most efficient results with minimal invasion.
We performed simulations on a preoperative CT using a 3.5 x 11.5 mm diameter implant.

#22 : AnyRidge 3.5 x11.5 mm  (ITV 50 N/cm ISQ 77)
Aftrer hemisection of the root, lingual root fragment was removed. The root left in the buccal side was trimmed
on the crestal bone level, and then trimming was performed for making crescent shape in the occlusal surface.
The thickest central part of the root fragment is 1.5 to 2 mm is proper when it is viewed from the occlusal
surface. Perform drilling for implant placement on the lingual side of the root fragment in the normal way. After
checking of the finally completed root fragment, implant was placed. AnyRidge 3.5x11.5 mm was placed as
preoperative simulation.

The insertion torque was 50 Ncm and the immediate implantation ISQ value was 77. If an interval between the
root fragment and the placed implant is large, a little bone grafting can be performed.

Implant + 3 years
Three years after loading, the surrounding gingiva of the implant prosthesis is kept healthy without infection.
The continuity of buccal bone around adjacent teeth remains the same as before in the occlusal view.
The crestal bone was stable in the root apex image in the standard X-ray view. The CT findings indicates that
the buccal bone was maintained without absorption. The root fragment and buccal plate look like real cortical
bone (Corticalization).

Root Membrane / Socket Shield / Root Submergence / Partial Extaction Therapy
PET / Crescent Root Fragment

To learn more about partial extraction therapy please visit DentalXP.com and Minec.ac

OP + 1 day
Impression was made after
immediate implant placement, and
temporary abutment and crown
was delivered the next day.

OP + 2 weeks
Two weeks later, a zirconia
abutment and E-max crown were
delivered, and the ISQ value
remained at 77.

keywords
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MegaGen’s Root Membrane Kit is made by combining the best quality of
dental diamond drill technology from 50-year-old Japanese company
called “Hinatawada Precision manufacturing.”

The reason why MegaGen selected Hinatawada is that it is a Japanese premium diamond drill company which
has been recognized as one of the world’s top class products by the philosophy of craftsmen.
Also, Hinatawada has the most advanced technology for Root Membrane technique; no wabbling, cutting
power, and durability that cannot be found anywhere in the world.

❶ It does not give excessive vibration to the teeth, and you can get a smooth formed surface.
❷ 34 mm long diamond drill does not wabble when it is used at high speed rotation. (Rotation accuracy: less

than 3 microns)
❸ The sharpness of the diamond drill is maintained for a long time.
❹ The diamond drill, which is made with high precision by grinding process, can be treated with the same

feeling always because there is no deviation per product.
❺ By increasing the hardness of the diamond drill, you can avoid the risk of bending during treatment, thus

making it safer.
❻ It has high rotation accuracy and small shaft vibration, so it prevents abrasion of the handpiece bearing part.

AnyRidge Knife Thread Design
IKnife Thread   with an oblique shape is
designed of round face and narrow thread. 
Therefore, it can obtain an optimal ISQ
because it is placed without damaging the
unique architecture of cancellous bone. Also,
it gives even stress distribution.

AnyRidge Xpeed Surface Treatment
XPEED   surface treatment technology is that
the Ca2+ions which increase osseointegration
rate on fixture surface can reached through
the chemical reaction with 0.5 micrometer
thickness. Also, there is no problem of
absorption of the coating layer after scaling
deterioration, BIC and Removal Torque
values are excellent.

R

R

AnyRidge Implant system of MegaGen and Root membrane technique
are in harmony with strong initial stability and fast osseointegration.


