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Abstract

 The present case report aimed to demonstrate the case using a connective tissue 
graft (CTG) to compensate for a residual defect after guided bone regeneration (GBR) 
in the anterior maxillary area. An extensive number of studies have reported successful 
outcomes of horizontal bone augmentation, but it was also demonstrated that a complete 
resolution of the defect may not be achieved in all cases. In the present case report, the 
patient underwent implant placement simultaneously with GBR at the anterior maxillary 
area. After 4 months, partial regeneration of the initial defect was observed. To compen-
sate for such residual defect, a CTG was applied. Other expectations by the CTG were to 
enhance tissue volume and phenotype. The final prosthesis was delivered after 3 months. 
Up to 7 years, favorable radiographic and clinical situations were observed. In conclusion, 
a CTG may compensate for residual bone defect of the implant in the esthetic zone.
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Introduction
 The presence of a sufficient amount of peri-implant 
bone is one of the prerequisites for the long-term stability 
of the implant.(1,2) Several studies have been performed  
to decide how much peri-implant bone thickness is  
required.(3-5) In a retrospective clinical study involving  
2,667 implants, it was shown that, at the time of abutment 
connection, the peri-implant bone loss on the facial surface 
was related to the facial bone thickness after preparation of 
implant osteotomy.(5) The study demonstrated a trend that 
smaller initial facial bone thickness led to greater vertical 
bone loss on the facial aspect. Moreover, more than 1.8 
mm of bone thickness was required to prevent facial loss. 
In a recent preclinical study by Monje et al.,(3) the implant 
groups with more than and less than 1.5 mm of buccal 
bone thickness were compared, revealing that more than 
1.5 mm of buccal bone thickness prevented physiologic 
bone resorption and reduced pathologic bone loss.(3) 

 As mentioned above, an ideal goal for peri-implant 
bone augmentation would be an establishment of 1.5-2.0 
mm of bone thickness upon the implant surface. For this 
purpose, many approaches are used, such as guided bone 
regeneration (GBR), ridge splitting, and block bone graft, 
demonstrating successful outcomes.(6-8) However, one 
can argue whether a complete resolution of the defect is 
feasible. In one clinical study, the authors tested two GBR 
techniques with and without the addition of autogenous 
bone chips.(9) Interestingly, two GBR groups led to a low 
frequency of total defect resolution (<25%). This may 
indicate that residual defects can be encountered more 
frequently than predicted. If it is true of our everyday  
clinical practice, clinicians should prepare countermea-
sures. Residual defects may lead to insufficient tissue 
profile or vulnerability to mucosal recession.
 This case report aimed to demonstrate using a con-
nective tissue graft to compensate for a residual defect 
after GBR in the anterior maxillary area.  

Case report
 A 31-year-old woman visited the Department of 
Periodontology, Kyung Hee University Dental Hospital,  
Seoul, Korea, for implant treatment in the maxillary  
anterior region. The patient had an endodontic failure at 
the maxillary right permanent central incisor. After further  
discussion on a prognosis of the affected tooth in the De-
partment of Conservative Dentistry, an extraction of the 

problematic tooth was finally decided. 
 The tooth was atraumatically extracted with forceps, 
and then a removal temporary prosthesis was delivered. 
Implant placement was scheduled at 8 weeks post-ex-
traction. Soft tissue was almost healed with slight coronal 
depression at this time. Cone-beam computed tomography 
(CBCT) revealed the presence of thin labial bone residue 
and insufficient bone tissue in the extraction socket. No 
residual apical lesion was observed (Figure 1). 
 Under local anesthesia with 2% lidocaine containing 
1:100,000 epinephrine (Yuhan Co., Seoul, Korea), a mu-
coperiosteal flap was elevated. After sequential drilling, 
a bone-level implant was placed (Straumann BL Ø 4.1 
x 10 mm, Straumann, Basel, Switzerland), and a cover 
screw (0.5-mm height, Straumann) was connected. The 
implant was positioned relatively buccally considering 
“the concept of comfort and danger zone,” proposed at 
the Third ITI Consensus Conference in 2003.(10) On the 
labial surface of the implant, a long dehiscence-type defect  
was found, and contour bone augmentation was performed. 
Deproteinized bovine bone mineral (Bio-Oss, Geilstlich, 
Wolhusen, Switzerland) was grafted on the exposed im-
plant surface and the adjacent areas, exceeding the neigh-
boring bony envelope. Then, a collagen membrane (Bio-
Gdie, Geistlich) was trimmed with scissors and applied 
to fully cover the grafted bone particles. The coronal  
end of the membrane was tucked under the palatal flap. 
No fixation pin was used. Subsequently, another piece 
of a collagen membrane was horizontally applied to the 
implant site. Periosteal releasing incision was performed 
for tension-free flap closure. Primary flap closure was 
made using 5-0 and 6-0 nylon suture materials (AILEE 
Co., Seoul, Korea) (Figure 2).
 Antibiotics (Amoxicillin 500 mg, Yuhan, Seoul, 
Korea) and an analgesic (Loxoprofen 60 mg, Dongwha 
Pharm, Seoul, Korea) were administered per os 3 times 
a day for 7 days. The patient was advised to rinse the 
mouth with 0.12% chlorhexidine solution (Hexamedine,  
Bukwang, Seoul, Korea) twice a day for 2 weeks. No 
specific adverse event was observed during the healing.
 At 4 months post-implant placement, uncover  
surgery was planned. The soft tissue appeared sufficiently  
mature, but some depression was observed at the labio- 
crestal area. A small flap was reflected to connect a healing 
abutment, and it was found that unintegrated bone sub-
stitute particles and residual bone defect were present at 
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the labial surface of the implant. The remaining height of 
the defect was roughly 2 mm. Considering the patient’s 
gingival phenotype, the residual defect should be compen-
sated. Among several options, soft tissue augmentation 
using a connective tissue graft (CTG) was applied. The 
CTG was harvested from the right side of the hard palate 
using a single incision approach. The size of the CTG 
was approximately 6 mm long, 4 mm high, and 1-1.5 mm 
thick. After connecting a healing abutment (RC Ø5x4 mm, 
Straumann), the CTG was applied to the residual defect. 
The coronal end of the CTG was slightly extended on the 
labial side of the abutment. Due to the small reflection of 
the flap, the CTG was stably positioned without additional 
fixation. The flap was then sutured around the healing 
abutment to protect the CTG from the oral environment 
(Figure 3). 
 The healing was pleasant. After 3 months, a final 
prosthesis (customized titanium abutment and porce-
lain-fused-zirconia implant crown) was delivered. The 
patient was recalled twice a year. Up to 7 years of follow- 
up, stable soft tissue level was observed (Figure 4). Mar-
ginal bone level change during the follow-up period was 
minimal (Figure 5). Other peri-implant indices did not 
show inflammatory signs (probing pocket depth < 4 mm, 
bleeding on probing ≤ 1 spot out of 6).

Discussion
 In the present study, we demonstrated that CTG may 
compensate for residual bone defects following GBR in 
the esthetic zone. The patient underwent standardized 
bone augmentation surgery, but the defect was not com-
pletely resolved. CTG was applied to the residual defect 
for long-term tissue stability, leading to favorable tissue 
conditions for up to 7 years.
 Among peri-implant defects, the dehiscence-type  

Figure 1: Pre-operative clinical and radiographic situations: (a), facial view of clinical photograph; (b), occlusal view of clinical photograph; 
(c, d), sagittal view of conebeam computed tomographic scan.

defect is probably the most-encountered one and horizon-
tal (or lateral) bone augmentation is performed not only 
for establishing bone structure around implants but also 
for obtaining sufficient thickness of peri-implant hard  
tissue. Extensive literature has demonstrated success-
ful outcomes of bone-regenerative treatment for dehis-
cence-type defects.(8,11) However, one should contemplate 
specifically whether the defect can be resolved com- 
pletely, considering the study results showing incomplete 
bone supply at the defect and shrinkage of the initially 
augmented dimension.(9,12,13) A recent systematic review 
based on 28 publications presented that defect resolution 
was 81.2% on average (4.2 mm defect fill from initial 5.1 
mm defect, in height).(8) This indicates that horizontal 
augmentation may occasionally leave some defects.
 For residual defects, several options may be avail-
able: 1) leave it as it is, 2) additional bone augmenta-
tion, and 3) soft tissue augmentation. If the soft tissue  
phenotype is thick, the residual defect may be left without 
augmentation. Jung et al.,(14) investigated the effect of 
small bony dehiscence defect left on the implant without 
bone augmentation and augmented defect, demonstrating 
that healthy and stable soft tissue can be established even 
with bony dehiscence. However, it led to more vertical 
bone loss compared to the sites with bone augmenta-
tion.(14) In a study by Benic et al.,(15) they showed more  
mucosal recession at the immediately placed implant 
without visible buccal bone (based on CBCT findings).
(15) Soft tissue phenotype was not evaluated in those two 
studies, but one can suspect the phenotype may play a role.
 Additional bone augmentation may be considered, 
but there was no substantial evidence to support it at the 
insufficiently augmented sites. Such an additional aug-
mentation may require an additional healing period for 
another submerged healing, which increases total treat-
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Figure 2: Implant placement and guided bone regeneration: (a), after flap reflection; (b), after implant placement, long dehiscence defect 
was observed; (c), bucco-oral implant position was not ideal; (d), deproteinized bovine bone mineral was applied; (e), collagen membranes 
were applied in a double layer manner; (f), primary flap closure.

Figure 3: Situation at 4 months post-implant placement: (a), healing was normal, but tissue depression at labio-crestal area was noted; 
(b), complete defect resolution was not achieved (arrows); (c), connective tissue graft was applied to the residual defect; (d), The flap was 
sutured around healing abutment.
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Figure 4: Clinical situation after final prosthesis delivery: (a), facial view at 3 years; (b), occlusal view at 3 years; (c), facial view at 7 
years; (d), occlusal view at 7 years.

Figure 5: Intraoral radiographic view: (a), immediately after implant placement; (b), after healing abutment connection; (c), at 5 years; 
(d), at 7 years.

ment time and cost.
 The final option is soft tissue augmentation.  
Recent studies indicate that soft tissue augmentation 
utillizing autogenous CTGs can produce tissue volume 
increases equivalent to those achieved with conventional 
GBR for buccal concavity defects, without necessitating 
implant surface exposure.(16,17) Furthermore, Stefanini  
et al.,(18) applied a de-epithelized CTG for a small buccal  
dehiscence defect at implant placement site. They  
exhibited favorable peri-implant soft tissue conditions and 
stable marginal bone levels.(18) Even though the number of  
studies regarding this issue is limited, those studies suggest 

that soft tissue augmentation may replace GBR for specific  
situations. In the present case report, the defect was a 
residue from the prior augmentation. Although the present 
defect may exhibit distinct characteristics compared to 
those reported in prior research, the fundamental principle 
may still be relevant. Moreover, the soft tissue phenotype 
of the present patient was thin, which might have caused 
esthetic problems if left unimproved.(19)

 The bucco-oral implant position in the present study 
should be critically appraised. Given the present case, in 
which some augmented protions were located outside the 
bony envelope, buccal implant positioning could poten-
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tially destabilize the augmented bone. Prior studies have 
highlighted the critical role of the bony envelope in bone 
regeneration.(20,21) Thus, more prudent approach for this 
case might be a more palatal correction of the osteotomy, 
based on “the concept of comfort and danger zone”.(10)  
Furthermore, it might be advisable to apply more bone 
substitute material to compensate for resorption.
 To prevent insufficient bone regeneration around 
peri-implant defect, the following strategies may be con-
sidered: 1) Employing a healing abutment instead of a 
cover screw during.(22) Submerged healing can counteract 
pressure on the implant platform and provide additional 
space for tissue regeneration. 2) non-resorbable mem-
branes offer greater dimensional stability compared to 
resorbable membranes.(7) 3) additional bone grafts or  
collagen-incorporated bone substitutes, placed on top of 
the implant platform, can prevent displacement of bone 
graft material.(23,24)

 The patient was followed up for a duration of 7 years. 
Despite no adverse clinical signs or symptoms, the patient 
should be monitored regularly, considering buccal implant 
positioning and residual bone defect.

Conclusions 
 Within the limitations of the present case report, it 
was shown that 1) simultaneous bone augmentation with 
implant placement may leave a minor defect, and 2) a 
CTG can compensate for the residual defect, preventing 
potential esthetic and biological complications.
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