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Abstract 
Background: Implant placement in the posterior maxilla is often limited by reduced residual bone height due to sinus 
pneumatization and ridge resorption. Crestal sinus lift with simultaneous implant placement is a minimally invasive 
option, but the ideal grafting material remains debated. 
Objective: To compare clinical and radiographic outcomes of concentrated growth factor (CGF) versus conventional 
bone graft in crestal sinus lift with simultaneous implant placement in the posterior maxilla. 
Materials and Methods: In this prospective case–control study, 30 ASA I–II patients requiring implant placement in 
the posterior maxilla with residual bone height ≤5 mm were randomly allocated to two groups (n=15 each): Group A 
(bone graft) and Group B (CGF). All patients underwent osseodensification‑assisted crestal sinus lift with simultaneous 
implant placement. Outcomes included implant stability (ISQ), insertion torque, radiographic bone gain and density 
(IOPA and CBCT), marginal bone loss, postoperative pain (VAS), soft‑tissue healing (Landry index), and complications 
over 6 months. 
Results: Primary implant stability was comparable between groups. At 4 months, the bone graft group showed 
significantly higher ISQ (78.2±2.8 vs 75.1±3.3; p=0.008). Bone gain at 3 months was greater with bone graft (3.4±0.6 
mm vs 2.9±0.5 mm; p=0.021), while CGF showed significantly higher early bone density at 1 month (110.5±13.6 vs 
95.2±12.8 grayscale units; p=0.004). At 6 months, implant stability, bone gain, bone density, marginal bone loss, 
implant survival, and prosthetic success were comparable. Postoperative pain and morbidity trends favored CGF, though 
not significantly. 
Conclusion: Both CGF and bone graft are effective for crestal sinus lift with simultaneous implant placement. Bone 
graft provides better early mechanical stability and bone gain, whereas CGF offers advantages in early bone density and 
biological healing. CGF can be considered a viable autologous alternative in appropriately selected cases. 
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Introduction 
Implant‑supported rehabilitation has become a 
cornerstone of modern dentistry, offering predictable 
restoration of function, aesthetics, and phonetics. 
Long‑term success depends on stable osseointegration 
and healthy peri‑implant hard and soft tissues, which in 
turn require adequate bone volume and quality at the 
recipient site. The posterior maxilla remains one of the 
most challenging regions due to progressive alveolar 
ridge resorption after tooth extraction and inferior 
pneumatization of the maxillary sinus, often leaving 
insufficient vertical bone height for standard implant 
placement. 

To overcome these anatomical limitations, maxillary 
sinus floor elevation (MSFE) techniques have been 
widely adopted. Among these, the crestal (transcrestal) 
approach is less invasive than the lateral window 
technique and is particularly suitable when only limited 
vertical augmentation is required and simultaneous 
implant placement is planned. However, maintaining the 
space created beneath the elevated Schneiderian 
membrane remains critical to ensure predictable bone 
formation and implant stability. 
Traditionally, particulate bone grafts (xenografts, 
allografts, alloplasts, or autografts) are used to stabilize 
the membrane, maintain volume, and act as an 
osteoconductive scaffold. Despite their success, graft 
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materials have drawbacks, including cost, variable 
resorption, potential donor‑site morbidity (for 
autografts), and risk of complications such as sinusitis or 
graft migration, especially in cases of membrane 
perforation. 
Concentrated Growth Factor (CGF), an autologous 
platelet concentrate obtained through differential 
centrifugation of venous blood, forms a dense fibrin 
matrix enriched with growth factors such as PDGF, 
TGF‑β, and VEGF. CGF is proposed to enhance 
angiogenesis, cell migration, and early wound stability, 
potentially improving healing and bone quality in sinus 
augmentation. Unlike particulate grafts, CGF lacks rigid 
volumetric structure, raising questions about its ability to 
maintain space under the membrane in cases with 
severely reduced residual bone height. 
Although systematic reviews suggest that autologous 
platelet concentrates may improve early healing and 
reduce postoperative discomfort when combined with 
grafts, high‑quality comparative trials of CGF versus 
conventional bone grafts in crestal sinus lift with 
simultaneous implants are limited. This study aims to 
compare the clinical and radiographic outcomes of CGF 
versus bone graft in crestal sinus lift with simultaneous 
implant placement in the posterior maxilla. 
 
Materials and Methods 
Study Design and Setting 
This prospective case–control study was conducted at the 
Department of Oral and Maxillofacial Surgery, I.T.S. 
Dental College, Hospital and Research Centre, Greater 
Noida, India, between 2023 and 2026. The study protocol 
was approved by the Institutional Ethical Committee 
(IEC), and all participants provided written informed 
consent. 
Sample Size and Power Calculation 
A total of 30 patients were recruited based on a priori 
sample size calculation targeting a clinically meaningful 
difference in implant stability (ISQ) and radiographic 
bone gain between groups, with α=0.05 and power=80%. 
Inclusion and Exclusion Criteria 
Inclusion criteria: 
Adults aged 18–65 years 
ASA physical status I or II 
Partially edentulous posterior maxilla requiring implant 
placement 
Residual alveolar bone height ≤5 mm and adequate bone 
width for implant placement 
Good general and oral health 
Exclusion criteria: 
Uncontrolled systemic diseases (e.g., uncontrolled 
diabetes, bleeding disorders) 
History of radiation therapy to the head and neck 
Active sinus pathology or severe sinusitis 
Heavy smoking (>10 cigarettes/day) or substance abuse 
Poor oral hygiene or untreated periodontal disease 
Pregnancy or lactation 
Randomization and Group Allocation 
Eligible patients were randomly allocated into two 
groups using a computer‑generated randomization 
sequence: 

Group A (Bone Graft): Crestal sinus lift with particulate 
bone graft and simultaneous implant placement 
Group B (CGF): Crestal sinus lift with CGF and 
simultaneous implant placement 
Each group comprised 15 patients. 
Surgical Protocol 
All surgeries were performed under local anesthesia by 
the same surgeon using a standardized protocol. 
Preoperative Preparation: 
Clinical examination, OPG, and CBCT to assess residual 
bone height, width, sinus anatomy, and pathology. 
Oral prophylaxis and preoperative instructions. 
Crestal Sinus Lift (Osseodensification‑Assisted): 
A crestal incision with or without releasing incisions was 
made. 
Full‑thickness mucoperiosteal flap reflection exposed the 
alveolar crest. 
Osteotomy was performed using Densah burs 
(osseodensification) in a counter‑clockwise direction to 
compact bone laterally and elevate the sinus floor 
hydraulically. 
The Schneiderian membrane was carefully elevated using 
specialized instruments. 
Graft Placement: 
Group A: Particulate bone graft material was placed into 
the created sub‑antral space to maintain elevation and 
support new bone formation. 
Group B: CGF was prepared by drawing 9 mL of venous 
blood from each patient into special tubes without 
anticoagulant and centrifuging according to the 
manufacturer’s protocol. The middle CGF layer 
(fibrin‑rich) was harvested and placed into the sub‑antral 
space. 
Implant Placement: 
Implants were placed immediately after graft/CGF 
placement. 
Primary stability was assessed via insertion torque (Ncm) 
and Implant Stability Quotient (ISQ) using resonance 
frequency analysis. 
Closure: 
Flaps were repositioned and sutured with 3‑0 or 4‑0 
non‑resorbable/resorbable sutures to achieve primary 
closure. 
Postoperative Care and Follow‑up 
All patients received standard postoperative instructions, 
analgesics, and antibiotics. Sutures were removed at 7–
10 days. Clinical and radiographic evaluations were 
performed at 0, 1, 3, 4, and 6 months. Second‑stage 
surgery and prosthetic loading were performed at 
approximately 4–6 months, depending on clinical and 
radiographic evidence of osseointegration. 
Outcome Measures 
Primary outcomes: 
Implant stability (ISQ) at insertion, 4 months, and 6 
months 
Radiographic bone gain (mm) at 1, 3, and 6 months via 
IOPA 
Secondary outcomes: 
Insertion torque (Ncm) 
Bone density (grayscale units via IOPA/Image J; HU via 
CBCT subset) 
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Marginal bone loss at 6 months 
Implant survival and prosthetic success at 6 months 
Postoperative pain (VAS scores at days 1, 3, 7, and 
suture removal) 
Soft‑tissue healing (Landry index at 1 week) 
Complications (sinus perforation, sinusitis, wound 
dehiscence, graft/CGF exposure, persistent pain) 
Operator‑assessed handling properties of graft material 
(ease of placement, containment, adhesion, overall 
satisfaction) 
Radiographic Assessment 
IOPA: Standardized intra‑oral periapical radiographs 
were taken at 0, 1, 3, 4, and 6 months. Bone gain was 
measured from the implant apex to the highest point of 
new bone formation. Bone density was assessed using 
Image J software (grayscale analysis). 
CBCT: Performed in a subset of 5 patients per group at 
baseline and 6 months to evaluate 3D bone gain, bone 
density (HU), and dome formation. 
Statistical Analysis 
Data were analyzed using SPSS. Normality was assessed 
using Shapiro–Wilk test. Continuous variables were 
compared using unpaired t‑test, and categorical variables 
using Chi‑square or Fisher’s exact test. A p‑value <0.05 
was considered statistically significant. 
 
Results 
Baseline Characteristics 
A total of 30 patients (15 per group) were included. 
Mean age was 48.7±6.2 years in Group A and 50.1±5.8 
years in Group B (p=0.524). Gender distribution, ASA 
status, residual bone height, and residual bone width 
were comparable between groups (all p>0.05), 
confirming baseline homogeneity. 
Implant Stability (ISQ) 
At insertion: ISQ was 68.4±3.1 (Group A) vs 67.9±3.4 
(Group B); p=0.682. 
At 4 months: ISQ increased to 78.2±2.8 (Group A) vs 
75.1±3.3 (Group B); p=0.008 (significant). 
At 6 months: ISQ was 82.6±1.9 (Group A) vs 81.8±2.1 
(Group B); p=0.285. 
Primary stability was comparable, but bone graft showed 
significantly higher secondary stability at 4 months. 
Insertion Torque and Prosthetic Outcomes 
Mean insertion torque was 33.5±2.1 Ncm (Group A) vs 
32.8±2.4 Ncm (Group B); p=0.401. 
Implant survival at 6 months was 100% (15/15) in Group 
A and 93.3% (14/15) in Group B (p=0.500). Prosthetic 
success at 1 month post‑loading was 100% in Group A 
and 93.3% in Group B (p=0.500). Time to prosthesis 
loading was 126.3±4.5 days (Group A) vs 124.8±5.2 
days (Group B); p=0.391. 
Radiographic Bone Gain (IOPA) 
Baseline: 0.0 mm in both groups. 
1 month: 2.1±0.5 mm (Group A) vs 1.8±0.4 mm (Group 
B); p=0.092. 
3 months: 3.4±0.6 mm (Group A) vs 2.9±0.5 mm (Group 
B); p=0.021 (significant). 
6 months: 3.8±0.5 mm (Group A) vs 3.5±0.6 mm (Group 
B); p=0.143. 

Bone graft showed significantly greater bone gain at 3 
months, but differences were not significant at 6 months. 
Bone Density (Grayscale via IOPA/Image J) 
Baseline (adjacent bone): 142.3±15.1 (Group A) vs 
138.7±14.3 (Group B); p=0.521. 
0 month: 95.2±12.8 (Group A) vs 110.5±13.6 (Group B); 
p=0.004 (significant). 
4 months: 125.7±11.4 (Group A) vs 130.8±12.1 (Group 
B); p=0.253. 
6 months: 140.1±10.2 (Group A) vs 142.9±9.8 (Group 
B); p=0.445. 
CGF demonstrated significantly higher early bone 
density at 0 month, but values converged by 6 months. 
CBCT Analysis (Subset: n=5 per group) 
Bone gain at 6 months: 4.1±0.7 mm (Group A) vs 
3.7±0.6 mm (Group B); p=0.328. 
Bone density at baseline: 762.4±125.3 HU (Group A) vs 
745.8±118.7 HU (Group B); p=0.823. 
Bone density at 6 months: 1125.6±156.4 HU (Group A) 
vs 1210.3±143.9 HU (Group B); p=0.394. 
Dome formation at 6 months: 100% in both groups. 
CBCT confirmed comparable 3D bone gain and density 
at 6 months. 
Postoperative Healing and Complications 
Intra‑op sinus perforation: 1 case (6.7%) in Group A; 
none in Group B (p=1.000). 
Post‑op sinusitis: 1 case (6.7%) in Group A; none in 
Group B (p=1.000). 
Wound dehiscence: 2 cases (13.3%) in Group A; 1 case 
(6.7%) in Group B (p=1.000). 
Persistent pain (>1 week): 3 cases (20.0%) in Group A; 1 
case (6.7%) in Group B (p=0.598). 
Graft/CGF exposure: 1 case (6.7%) in Group A; none in 
Group B (p=1.000). 
No statistically significant differences were observed, 
though complication trends favored CGF. 
Postoperative Pain (VAS) 
Day 1: 6.5±1.3 (Group A) vs 5.8±1.4 (Group B); 
p=0.167. 
Day 3: 4.2±1.1 (Group A) vs 3.5±1.0 (Group B); 
p=0.083. 
Day 7: 1.3±0.8 (Group A) vs 1.0±0.7 (Group B); 
p=0.291. 
At suture removal: 0.5±0.6 (Group A) vs 0.3±0.5 (Group 
B); p=0.337. 
Pain scores were consistently lower in the CGF group but 
not significantly. 
Soft‑Tissue Healing (Landry Index at 1 Week) 
Very poor/poor: 1 case (6.7%) in Group A; none in 
Group B. 
Fair: 3 cases (20.0%) in Group A; 1 case (6.7%) in 
Group B. 
Good: 7 cases (46.7%) in Group A; 9 cases (60.0%) in 
Group B. 
Excellent: 4 cases (26.7%) in Group A; 5 cases (33.3%) 
in Group B. 
No significant differences were observed (p>0.05). 
Operator‑Assessed Handling Properties 
Ease of placement: 4.1±0.7 (Group A) vs 3.5±0.9 (Group 
B); p=0.048 (significant). 
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Containment in site: 4.4±0.6 (Group A) vs 3.0±0.8 
(Group B); p=0.001 (significant). 
Adhesion to implant: 2.2±0.8 (Group A) vs 4.6±0.5 
(Group B); p=0.001 (significant). 

Overall satisfaction: 3.9±0.7 (Group A) vs 3.7±0.8 
(Group B); p=0.482. 
Bone graft was easier to place and contain, while CGF 
showed superior adhesion to the implant surface. 
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