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Endoscopically controlled flapless transcrestal
sinus floor elevation with platelet-rich fibrin
followed by simultaneous dental implant
placement
A case report and literature review
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Abstract
Rationale: In this case study, a modified transcrestal approach was applied to the patient of extremely atrophic posterior maxilla.
We analysis the Implant Stability Quotient values (ISQ) to monitor implant stability, and the cone-beam computer tomography (CBCT)
to evaluate the bone regeneration.

Patient concern: A 26-year-old female patient visited our hospital with no contraindications for dental implants and a loss of the
maxillary right first molar.

Diagnose: Examination by CBCT demonstrated the posterior maxilla was extremely atrophic, the residual bone height (RBH) of
#16 was 3.5mm.

Intervention: Patient underwent a endoscopically controlled flapless sinus floor elevation. The maxillary sinus membrane was
elevated by two-step, and an implant of 12mm length was placed simultaneously.

Outcomes:Twelve weeks post-surgery, the implant-level impression was finished and a full-ceramic crown was placed thereafter.

Lessons: The modified transcrestal approach can be applied to augment maxillary sinus with a residual bone height less than 4
mm.

Abbreviations: CBCT = cone-beam computer tomography, ISQ = implant stability quotient, PRF = platelet-rich fibrin, RBH =
residual bone height, RFA = resonance frequency analysis, TID = three times a day.
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1. Introduction

The usage of dental implants has significantly increased
prosthetic options for the edentulous patient. However,
inadequate alveolar bone in the posterior maxilla is a normal
limitation for implant placement. In order to permit the
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insertion of a dental implant, sinus elevation surgery has been
increasingly performed. Since the Sinus Consensus Conference
of 1996, residual bone height between 5 and 7mm have been
considered by many authors as a prerequisite to perform
predictable transcrestal sinus floor elevation procedures.[1] The
traditional theory holds that sinus floor elevation via a lateral
approach associated with grafts and delayed implant placement
should be chosen for the case of residual alveolar height <5
mm.[2] In a multicenter retrospective study, Rosen et al[3]

estimated the outcome of the transcrestal approach with the
implant placement. The results showed that the survival rate
was ≥96% when the residual bone height was ≥5mm and
dropped dramatically to 85% when crestal bone height was �4
mm. A possible reason for higher failure rate was maxillary
sinusitis caused by infection through invasion of microorgan-
isms of the oral cavity, leading to undetected perforation of the
sinus membrane during the surgical procedure. A technique to
raise the sinus membrane during the operation under
endoscopic control was introduced in the late 1990s.[4,5]

Endoscope-guided sinus floor elevation may lower the
complication rate.[6] In these studies, however, the residual
height of the alveolar crest in the posterior maxilla was >4mm,
and the mean elevated height was <4mm.[4–6]

Sinus floor elevation procedures could be performed with or
without grafting materials.[7] Nevertheless, literatures showed
that grafted sinus floor elevation resulted in more new-formed
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Figure 1. Preoperative CBCT and treatment plan: (A) the sagittal CBCT scan showed the residual bone height of #16 was 3.5mm; (B) the coronal CBCT scan; (C)
flow chart of the treatment plan. CBCT=cone-beam computer tomography.
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bone and better implantation than graft-free sinus floor
elevation.[8,9] Platelet-rich fibrin (PRF), a second-generation
platelet concentrate, has been documented that the 3 dimensional
mesh architecture of it can slow release of polypeptide growth
factors such as transforming growth factor b1, platelet-derived
growth factor, vascular endothelial growth factor, and matrix
glycoproteins gradually over at least 1 week, which are beneficial
for promoting bone regeneration.[10] It has been described as the
sole grafting material in sinus floor elevation procedures, using a
lateral[11] or crestal approach.[12]

The aim of this report was to illustrate a modified new
technique to help to avoid perforations of the sinusmembrane. In
the case, the residual height of the alveolar crest in the posterior
maxilla was <4mm, endoscopically controlled flapless trans-
crestal sinus floor elevation using platelet-rich fibrin as the only
grafting material and simultaneous dental implant placement.
The final prosthesis was finished in post-operation 3 months.
2

2. Case report

A 26-year-old woman consulted the Department of Oral
Implantology with loss of the maxillary right first molar. The
tooth was extracted 1 year ago due to secondary endodontic
infection and no prosthesis was performed. All general health
prerequisites were met, and she denied smoking habit and the
history of bruxism. In all dimensions, sufficient space was
available for an implant crown with an anatomical design.
Furthermore, the keratinized gingival width of #16was adequate.
Examination by cone-beam computer tomography (CBCT)
showed an available residual bone height (RBH) of #16 was
3.5mm (Fig. 1A, B). Based on the patient’s condition, the
according treatment plan was drawn up as shown in Fig. 1C.
On the day of surgery, informed consent agreement was signed

by the patient before surgery. Patient rinsed with 0.12%
chlorhexidine mouthwash for 3min/time for 3 times prior to the
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Figure 2. Intraoperative photographs and illustration describing each step of the surgery: (A) punch incision by means of circular tissue punch; (B) the full thickness
punch was removed; (C) the sinus membrane was elevated to reach a height of 7mm; and (D) the integrity of the sinus membrane was monitored via the
endoscope.
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operation. After local anesthesia using articaine with adrenaline
1:100,000, a motor-driven circular tissue punch (29630, Nobel
Biocare, Sweden) of the same diameter of the selected implant was
used to punch incision to gain access to bone without elevating the
flap (Fig. 2A, B). The osteotomy was prepared to approximately 1
mm before reaching the sinus membrane with a pilot drill at the
punch site under permanent cooling with physiological saline
solution. After fracturing the cortical bone of the sinus floorwith a
rounded tapered osteotome 4.3mm in diameter (ZEPF, Deutsch-
land), themaxillary sinusmembranewas elevated to reach a height
of 7mm (Fig. 2C). During the elevation procedure, the integrity of
the sinus membrane was constantly monitored via the endoscope
(POLYDIAGNOST, Germany) (Fig. 2D). Thirty milliliter whole
blood were taken in three glass-coated plastic tubes without an
anticoagulant prior to the surgery. And then the blood was
immediately centrifuged at 3000rpm for 10minutes. A natural
fibrin clot was obtained in the middle of the tube. PRF clots were
pressed into membranes with sterile dry gauze, and filled in the
elevated sinus (Fig. 3A, B). Subsequently, the maxillary sinus
membranewas elevated again, andgradually reached a total height
of 12mm (Fig. 3C). Immediately endoscope observed the moving
of themembranes of PRF following themembrane of themaxillary
by breathing exercise (Fig. 3D). An implant (F4.8mm�12mm,
Straumann, Switzerland) was installed with a torque of 30N/cm
(Fig. 3E), following with a healing screw placement (Fig. 3F).
Post-surgical care included the administration of antibiotic for

3 days (oral administration, amoxicillin 0.5g TID, metronidazole
0.3g TID), and mouthwash twice a day for 7 days (0.12%
chlorhexidine).
3

Resonance frequency analysis (RFA) was determined by
measuring “Implant Stability Quotient” (ISQ) at 8 and 12
weeks after implant placement. The ISQ value was measured in 5
directions (occlusal, buccal, lingual, medial, distal) of each
implant for 3 times, respectively. CBCT scans were scheduled
before and 12 weeks after implant placement, which were used
for measurement of bone available and new bone formation
around the implant.
Postoperative healing was uneventful. Eight weeks post-

surgery, the mean ISQ value=72.6 in all 5 directions (occlusal,
buccal, lingual, medial, distal). Twelve weeks post-surgery, direct
contact between bone and implant interface was found in CBCT
images. In addition, the cross-sectional view showed that the
bone height around the implant was approximately 11mm
(Fig. 4). The mean ISQ value increased to 76.6 in 5 directions
(occlusal, buccal, lingual, medial, distal). The implant-level
impression was completed (Fig. 5). Two weeks later, a zirconia
ceramic crown constructed (Fig. 6). The final result appeared to
be satisfactory. At 6months after loading, the CBCT scan showed
the gained bone height was stable (Fig. 7).

3. Discussion

The number of sinus lifts done worldwide is increasingly large,[13]

the need for less invasive techniques arises to optimize the results
of implants and minify the period of treatment in the posterior
maxillary area. Traditionally, a case with residual bone height
<5mm was treated by maxillary sinus elevation by lateral
approach. However, sinus floor elevation with a lateral approach
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A

Platelet rich-fibrin

Schneiderian
Membrane

B

C D

E F

Figure 3. Representative images and illustration describing each step after PRF grafting: (A) PRF clots were pressed intomembranes with sterile dry gauze; (B) PRF
membranes were filled in the elevated sinus; (C) the sinus membrane was elevated again, and reach a total height of 12mm; (D) the moving of the membranes of
PRF following the membrane of the sinus by breathing exercise was observed via endoscope immediately. The entire maxillary sinus membrane and PRF moved
with inhalation and exhalation if there was no perforation. (E) An implant (F4.8mm�12mm, Straumann, Switzerland) was inserted with a torque of 30N/cm; and (F)
a healing screw was placed. PRF=platelet-rich fibrin.
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results in significant postoperative swelling, bleeding and pain,
and long healing periods. Compared with lateral approach,
transcrestal approach was less invasive. However, it is widely
accepted that the transcrestal approach required the more than
residual bone height of 5mm.[3] It is highly desirable to develop a
method in maxillary sinus lifting which can alleviate suffering
and shorten the treatment duration.
This case firstly reported a sinus floor elevation procedure by

a modified transcrestal approach with 3.5mm of RBH, and the
maximum lifting height of the maxillary sinus membrane much
larger than 4mm. Firstly, the sinus floor was elevated to 4mm
with the traditional osteotome approach. Subsequently, the
maxillary sinus membrane was elevated again after PRF
membranes filled in the elevated sinus. During the sinus floor
elevation, the flexible of PRF membranes moderated the force
4

directed to the sinus membrane, which could reduce the
morbidity of perforation. Even the blind nature of this
procedure prevents the surgeon from identifying sinus
membrane perforates, good visualization of the site could be
achieved with the endoscope. Only on attaining visual control
will it be possible to diagnose a perforation with certainty.[14]

Moreover, several clinical studies also indicated the use of PRF
as the sole filling material during a simultaneous sinus floor
elevation and implantation obtained a high volume of natural
regenerated bone.[11,15] From a histologic point of view, PRF in
combination with freeze-dried bone allograft in sinus floor
elevation could reduce the healing time by half.[16] In this case,
even though a tear does occur, we can use the PRF membranes
patch it. However, no perforation was monitored during the
whole procedure.



Figure 4. Twelve weeks post-surgery, CBCT showed the bone height around the implant was approximately 11mm in CBCT: (A) the sagittal CBCT scan; (B) the
coronal CBCT scan. CBCT=cone-beam computer tomography.
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In this case, no complications were found post-operation. The
flapless procedures leaving the periosteum intact on the ridge
maintained a better blood supply to the site, and reduced the risk of
bone resorption.At the patient level,flapless procedures resulted in
Figure 5. The impression was finished at 12 weeks post-surgery: (A) solid abutme
placed in the impression.

5

fewer complications, such as swelling and pain, and reduced
intraoperative bleeding, surgical time, and the need for suturing.
As a suitable method to objectively monitor implant stability

longitudinally, RFA technology for monitoring implants after
nt in place; (B) impression cap and positioning cylinder in place; and (C) analog
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Figure 6. Fourteen weeks post-surgery, a zirconia ceramic crown was constructed, the final result appeared to be satisfactory: (A) occlusal view of the final
prosthesis in place; (B) buccal view of the final prosthesis in place; and (C) periapical radiograph immediately after the final prosthesis in place.

Figure 7. Representative CBCT images of implants after 6 months loading. The results showed the gained bone height around the implant was stable: (A) the
sagittal CBCT scan; (B) the coronal CBCT scan. CBCT=cone-beam computer tomography.
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sinus lift procedures was described earlier. However, the
analysis of the course of ISQ values reflects the relative stability of
an implant. Therefore, several measurements should be carried
out during each examination to make a valid course assessment
possible. Literature has shown the CBCT analysis could be used
to evaluate the bone regeneration.[18] In addition, a healing
period of approximately 6 months has been the standard of care
for implants placed with simultaneous sinus floor elevation
traditionally.[19] The threshold level for prosthetic rehabilitation
was defined as an ISQ value of 70. This value is based on a clinical
study utilizing standard implant placement procedures in the
posterior mandible.[20] In this case, 8 weeks after surgery, the
mean ISQ value=72.6, 12 weeks after, the mean ISQ value=
76.6. And 14 weeks after surgery, the final prosthesis was
finished, which reduced the whole period of treatment.
The results of this case indicate that simultaneous dental

implant placement and endoscope-guided transcrestal approach
to flapless sinus floor elevation using platelet-rich fibrin as the
only grafting material is viable for patients with an RBH <4mm,
in the edentulous posterior maxilla. But a large number of long-
term clinical should be carried to confirm this result.
In conclusion, the modified transcrestal approach can be

applied to augment maxillary sinus with an RBH <4mm. The
advantages of the sinus elevationmethod as used in this study are:
the utilization of a minimally invasive surgical approach
decreased bone and soft tissue trauma; reduced discomfort of
the patient after sinus elevation surgery; the use of the PRF
reduced the healing period; and expanded the indications of the
treatment of transcrestal sinus elevation.
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