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A B S T R A C T   

Introduction: and importance: Nowadays, dental implant is considered as a revolutionary method in teeth 
replacement. Occasionally, missing bone is seen in the area of missing teeth. Oral surgeons need to rebuild this 
are before implantology, which could be supported by using bone grafts. The practitioners face a problem in the 
maxilla because of its anatomy and the presence of maxillary sinus. In some cases, and after losing the bone, 
maxillary sinus needs to be lift before the implant is placed. Calcium sulphate (CS) is one of the promising 
methods as one of the biocompatible bone grafts. 
Case presentation: A 30-year-old male patient was reported to the oral and maxillofacial surgery in Faculty of 
Dentistry, Damascus University. The main complaint was to replace missing teeth (teeth no: 26,27). The patient 
had no contraindication for surgery. 
Clinical Findings and Investigations: intra-oral examination revealed a good oral hygiene with no other diseases 
either in bone or in the oral mucosa. Cone-beam computed tomography systems (CBCT) scan was done to 
determine the thickness of the remaining bone and the treatment plan was discussed with the patient. 
Interventions and outcome: the treatment plan was to do external sinus lifting for the posterior left maxilla, using 
calcium sulphate as a graft and placing the implants after six months. Each procedure during surgical work was 
documented and monitored using CBCT. The follow-up and results were made by clinical measures as well CBCT 
to evaluate radiological bone-gain and bone reduction (two-year follow-up) 
Relevance and impact: the use of calcium sulphate has tremendous benefit as biocompatible bone grafts in sinus 
lifting in order to gain bone before dental implantation. It may increase the bone gain which will improve the 
surgical site of the implant.   

1. Introduction 

Maxillary sinus pneumatization after teeth extraction may led to 
insufficient bone height in the posterior edentulous maxilla. Conse-
quently, maxillary sinus grafting is considered as a unique methods to 
prepare the surgical set for implantation in this area [1]. External sinus 
lift, as well as internal sinus lift, can be used to increase the bone height 
in the posterior maxilla [2]. Calcium sulphate has been proposed as a 
biocompatible bone substitute that promotes a resorbable scaffold for 
bone growth. It undergoes complete resorption without inflammatory 
response, play as membrane due to the hardening and slow absorption 

properties [2]. In this case report, we present a successful radiographic 
outcome (bone height gain) of external sinus lifting using calcium sul-
phate as a bone substitute in a young-male patient. 

1.1. Importance 

The importance of this case is that it highlights the tremendous 
benefit of using biocompatible bone grafts mainly the calcium sulphate 
in sinus lifting in order to gain bone before dental implantation. More-
over, in this case we clarified: 
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1 Using this graft after sinus lifting enhanced the amount of bone gain 
without using any collagen membrane.  

2 Using this graft as well, ensured the consistency of the sinus floor 
elevation and bone gain after 30 months of following up after lifting.  

3 This bone graft is cheap and gives us more stability after the surgical 
intervention. 

1.2. Case presentation 

1.2.1. Clinical history and patient information 
A non-smoker 30-year-old male patient was reported to the oral and 

maxillofacial surgery in Faculty of Dentistry, Damascus University. The 
main complaint was to replace missing teeth (teeth no: 26,27) with a 
fixed prosthesis. Intraoral examination revealed presence of two units 
fixed zirconia crowns restoration on teeth no: 15, 16 and amalgam 
restoration on tooth no 17. The patient had no contraindication for 
surgery. Thorough presurgical intraoral assessment for gingival health, 
interocclusal space and bone tomography was done. Cone-beam 
computed tomography systems (CBCT) scan was done and it revealed 

the residual bone height and width was (4.1) mm and (5.1) mm in 26; 
(3.9) mm and (8.7) mm in 27 regions respectively (Fig. 1A and B). 
Treatment plan was discussed with the patients. It included external 
sinus lifting for the posterior left maxilla (area of missing teeth) using 
calcium sulphate and placing the implants after six months. The patient 
was scheduled for the surgical procedures; grafting in the first 
appointment and the dental implants were placed six months later. Each 
procedure during surgical work was documented and monitored using 
CBCT. The follow-up and results were made by clinical measures as well 
CBCT to evaluate radiological bone-gain and bone reduction. Patient 
had no history of any systemic disease and he had not undergone any 
surgical intervention before. No allergic contact was reported. Family 
history revealed no systemic or inherited disease. 

We got ethical approval from the scientific committee in Faculty of 
Dentistry in Damascus University to accomplish this case (No: 
092022135). A written informed consent was obtained from the patient 
for publication of this case report and accompanying images. This case 
has been performed in line with SCARE 2020 criteria [13]. 

Fig. 1. Preoperative Alveolar Bone Height and Width 
(A) in 26 region 
(B) in 27 region. 
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1.2.2. Surgical procedures 
First stage: 
A cone-beam computed tomography (CBCT) radiograph was done 

before the surgical procedure (T0). 
Dental scaling was performed two or three days’ prior the surgery. 
Livofloxacin 750 mg tab was prescribed 24 hours’ prior the surgery 

and 9 days’ post-surgery. 
Second stage: 
The mouth was disinfected with 0.12% chlorhexidine rinses, the skin 

around the mouth was disinfected with polyvidone iodine solution, and 
the surgical area was isolated using sterile surgical scrubs. 

Local (buccal and palatal) anesthesia was performed using Lidocaine 
HCL 2% + Epinephrine 1:80,000. 

A trapezoid-shaped, full-thickness mucoperiosteal buccal flap was 
performed (Fig. 2). 

A bony window with rounded corners was performed (to reduce the 
occurrence of perforation during lifting) with dimensions of 13 mm in 
length and 10 mm in height according to the dimensions of the area to be 
grafted. And it was done by a piezo-surgery device with appropriate 
irrigation with saline (the CBCT radiograph helps to know the thickness 
of the bony window and thus facilitates the process of its preparation), 
So that its lower edge rises 2–3 mm above the bottom of the maxillary 
sinus, and a sufficient window facilitates vision, work and reduces the 
tension of the sinus membrane in the initial lifting, but the window 
should not be enlarged much because the surrounding walls help in bone 
healing (Fig. 2). 

Elevating the sinus membrane was done by sinus lift tools (DASK kit) 
(Fig. 3). 

Grafting of the maxillary sinus by CS graft (Fig. 4),without using 
membranes at all, as we add the catalyst to the CS graft to fast harden 
[3]. 

Interrupted Suturing was done with Proline sutures with reverse 
cutting needle (0/4) (Fig. 5). 

The patient had post-surgery instructions and a medical prescription. 
Then he was scheduled to remove the sutures 10 days after surgery. 

CBCT (radiograph was performed for the patient immediately post- 

Fig. 2. Image showing the elevation of the full-thickness flap and the bony 
window prepared with the appropriate dimensions. 

Fig. 3. Elevating the sinus membrane  

Fig. 4. Filling the space created by raising the maxillary sinus with CS grafts.  

Fig. 5. Wound closure using Proline sutures.  
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surgery(T1) to evaluate the bone height and six months post-op (T2)، 
that is, before the second surgical operation (implantation) (Fig. 7). 

To ensure that we are studying the same points we use (onde-
mand3d) program, which allows setting the same points on the merged 
images (Fig. 6). 

The following measurements were calculated: the bone height 
immediately after surgery, bone gain and the bone reduction after 6 
months, where we have two equations:  

1. Bone gain = bone height after six months(T2) - bone height before 
lifting (T0).  

2. Bone reduction represents the height of the bone and the graft 
immediately after lifting (T1) - the height of the bone after six 
months(T2). 

2. Results 

The average bone height before surgery was (3.61 ± 1.63)mm [T0], 
then the bone height became with the size of the graft Immediately after 
work (17.74 ± 2.54) mm [T1], and decreased after 6 months to (15.29 
± 1.44) mm [T2], which is the mean and the rate of bone gain was 
(11.67) mm, 82.63% respectively, and the mean and the rate of reduc-
tion was (2.45) mm, 17.36% respectively. Another follow-up CBCT was 
required to ensure the healing and the success of the bone grafting and 
the dental implant as well. So two years later after the implantation, 
other measures were obtained on CBCT, that revealed no more graft 
materials and full tissue healing (Fig. 8). 

3. Clinical Discussion 

The maxillary sinus lifting is a good evolving procedure and is well 
required nowadays to increase the bone height for dental implants [4]. 
Several studies have investigated the efficacy of many bone grafts in 
sinus lifting, although Autogenous bone grafts are considered the gold 
standard for other types of bone grafts, however, the additional surgical 
site which created to obtain the autograft increases the time of the 
procedure and cause more pain to the patient [2]. This has led to 
increasing interest in the search for alternative biocompatible materials 
for these grafts [5]. The (CS) graft is available, easy to use and helps to 
reduce surgical costs compared with other bone substitutes. It can be 
used without absorbable and non-absorbable membranes [2]. 

In this case, the patient 30-year-old male had left posterior edentu-
lous in maxillary, did not suffer from systemic diseases affecting the 
surgical procedure, and did not suffer from health problems in the nose 
and sinuses, which are considered a contraindication for sinus lifting. 

The lateral approach technique to lift the maxillary sinus was fol-
lowed because this method is indicated in cases of elevating the maxil-
lary sinus of class SA4 [6], in addition to the fact that the success rate of 
implants in the two-stage method is higher than in the One-stage tech-
nique in cases of SA4 class [7]. 

Fig. 6. Shows merged images using (ondemand3d) program A, pre-surgery (T0); B, 6.  

Fig. 7. Placement of implants in 26 and 27 region months after the sinus 
lift (T2). 
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Ultrasonic was used in window preparation in our study and other 
studies [8], which reduces the incidence of perforation of the maxillary 
sinus membrane from 25% in rotary instruments to 7%, and reduces 
pain, discomfort and edema after surgery, and in general it helps to 
protect soft tissues [9]. 

The radiological study was done by using CBCT images, the first pre- 
op (T0) and the second immediate post-op (T1), and the third six months 
post-op (T2), to study the bone gain and bone reduction that occurs in 
the grafted area [10]. 

The use of CS is useful and safe in the procedures of external 
maxillary sinus lifting in two stages, as sufficient amount of bone was 
obtained to place dental implants after 6 months, where the average 
bone height before surgery (3.61 ± 1.63)[T0], then the bone height 
became with the size of the graft Immediately after work (17.74 ± 2.54) 
[T1], and decreased after 6 months to (15.29 ± 1.44) [T2], which is the 
amount of gain (11.67) and the reduction amount was (2.45). 

This was reported in other studies [2,11], and the study of Guarnieri 
et al. reported that the CS graft promotes the stability of implants and 
the formation of new bone around them after its absorption. However, 
the mean value for T0 was (6.5 ± 1.2) mm, the mean value for T1 was 
(16.5 ± 0.5) mm, and the mean value for T2 was (14.5 ± 1.0) mm. The 
volume of grafted material showed an average reduction of 2 mm2 
(range, 1.0–3.5 mm2) [3]. 

In 2012, Dasmah et al. evaluated CS as bone graft substitute in sinus 
floor augmentation for 10 patients received maxillary sinus elevation 
using CS as a grafting material and the grafted site was covered with 
resorbable membrane. Radiographs were taken at the time of sinus 
augmentation and after 4 months of graft healing. The findings of this 

study revealed that the rate of reduction was 26.5% of the augmented 
area [12]. 

4. Conclusions 

The use of calcium sulphate (CS) is useful and safe in two-stage- 
maxillary sinus lifting procedure. A sufficient amount of bone was ob-
tained within dental implantation. 

Statements  

- We prepared this case report in accordance with SCARE 2020 [13]. 
- Written informed consent was obtained from the patient for publi-

cation of this case report and accompanying images. A copy of the 
written consent is available for review by the Editor-in-Chief of this 
journal on request.  

- We got ethical approval from the scientific committee in Faculty of 
Dentistry in Damascus University to accomplish this case (No: 
092022135).  

- The guarantor of is work is the corresponding author (dr. Amirah 
Alnour)  

- This work is not commissioned and externally peer-reviewed. 

Ethical approval 

We got the ethical approval from the scientific committee in faculty 
of dentistry, Damascus University. 

Fig. 8. Shows bone height 2.5 years after lifting and implant 2 years after implantation in 26 and 27 regions in CBCT images, C, and D, respectively. The graft 
material is no longer detectable and the new sinus floor is visible. 
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