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gender with maxillary posterior edentulous regions but with a low sinus and
deficient alveolar ridge, implant retained prostheses would be a viable option.

Results: Results showed that pain and gingival inflammation resolved at 1st
week postoperatively. These two parameters frequency was higher in patients
with indirect method as compared to patients who were treated with direct
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as compared to direct method but the difference was not statistically significant.
There is significant change in bone height postoperatively in both treatment
groups. But gain in mean bone height was significantly higher in patients treated
with direct approach.

Conclusion: This study did not find a significant difference between direct versus
indirect sinus lift procedures in terms of swelling, inflammation, and pain
following surgery. Indirect sinus lifts, however, result in a significantly lower
bone height gain than direct sinus lifts.
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Introduction dental implants to pe placed successfully, a nl.meer of
methods and techniques have been used. Indirect and
There are three dimensions to the maxillary sinus, the direct techniques can be grouped into two broad
largest of the paranasal sinuses, with dimensions of 2.5¢cm  categories. Gaining bone width with the direct method is
wide by 3.75 cm high and 3 cm deep.! A number of factors  considered to be the gold standard to date.* Direct
can contribute to alveolar bone resorption following tooth  techniques involve considerably more complications than
loss in the posterior maxilla, including physiological bone other methods.5
remodeling following tooth loss and sinus cavity

pneumatization toward the alveolar crest.? The use of osteotomes to elevate the sinus floor (indirect

technique) and simultaneously place implants with or
In addition to the surgeon’s preferences and the patient's  without bone graft material is usually indicated when
anatomy, a surgeon selects what type of maxillary sinus  residual vertical alveolar bone height exceeds 5
elevation and augmentation to use on a given patient. The  millimeters. It is recommended that lateral window

amount of lift desired and the residual bone height of the  grafting be used when the residual bone height is below 5
patient are two anatomical factors to consider.® In order for

Ann Pak Inst Med Sci October-December 2022 Vol. 18 No. 4 295



Comparison of Implant Success Rate Between Direct And Indirect Sinus Lift Procedure

millimeters.® In the case of extensive implantations, the
lateral approach offers better control and better
predictability.” There are almost the same advantages and
disadvantages associated with both techniques, despite
their differences in indications. Treatment selection is
based on the case selection and needs of the patient. Direct
versus indirect methods are compared in this article.®

It is crucial to possess solid knowledge of sinus anatomy
before performing direct or indirect sinus lift surgery, and
to perform proper preoperative evaluation, diagnosis,
surgical technique, and regular recalls and reviews
throughout the process.

Methodology

This was a prospective clinical study conducted at the
Department of oral and maxillofacial surgery, Madina
Teaching Hospital Faisalabad over a period of one year
from February 2021 to February 2022. For patients in the
20-50 age range of either gender with maxillary posterior
edentulous regions but with a low sinus and deficient
alveolar ridge, implant retained prostheses would be a
viable option. Implant placement should be completed
within six months of tooth extraction, and adjacent teeth
should be restored if required. There may be a negative
effect of treatment on patients who are suffering from
severe metabolic diseases, lowered immune systems,
hematologic disorders, maternal conditions, previous
maxillofacial radiation, chemotherapy, bone disease,
medication, or any other underlying illness that could
affect treatment effectiveness.

Insufficient mouth opening, patients who smoked, chewed
tobacco, or drank alcohol were excluded from the study.
Radiographic evidence of maxillary sinus pathology, a
history of sinusitis or maxillary sinus surgery were also
excluded. There were 58 participants (29 in each group)
who met the inclusion and exclusion criteria. We
calculated sample size by taking the expected mean height
gain and direct and indirect methods, with 80% confidence
intervals and 80% test power as 5.34+2.1° and 6.19+0.48°
respectively. Orthopantomograms were performed in
accordance with Misch criteria for assessing maxillary
sinuses.

Surgical procedure: Indirect sinus approach or direct sinus
approach, implants are placed simultaneously following
sinus elevations.

Indirect sinus approach: The implant site was marked with
a pilot drill. The diameter of the drills was increased as the
drilling progressed. A 2 mm height difference was
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maintained between the floor of the sinuses and the top of
the skull. An osteotome of the appropriate caliber was
inserted, and successively larger diameter instruments
were used for indirect sinus lift. An osseograft was then
inserted after the PRF. Implants were placed immediately,
cover screws and sutures were applied.®

Direct sinus Approach: Located behind the canine fossa,
the buccal bone window opens into the maxillary sinus
anterolaterally. Drills of increasing diameter were used
with a pilot drill. Preparation of the osteotomy site was
followed by placement of PRF and osseous graft, followed
by the placement of implants in the prepared site and the
placement of cover screws and sutures.?

In addition to following standard postoperative
instructions, patients were advised to use an ice pack,
consume a soft, high-nutrient diet, and rinse their mouths
thoroughly with antiseptic mouthwash (chlorhexidine
gluconate 0.2%). Intranasal pressure and vacuum were
avoided by the patients by refraining from sneezing,
blowing their noses, or doing anything else that would
create high intranasal pressure. For a week, patients were
asked not to use straws while drinking. In order to reduce
the risk of wound dehiscence, it was instructed to not wear
any prosthetics over the surgical site for at least one week
after surgery. A postoperative follow-up was performed in
both groups at 1st, 3rd, 6th, and 12th weeks, as well as at
1, 2, and 3 months after implant insertion for implant
stability checking. These parameters were assessed
postoperatively on the patient specifically pain, gingival
inflammation status, swelling, stability, and any
complications that may arise.

A version 25 of the Statistical Package for Social Science
was used for data entry and analysis. Quantitative factors
(age, Period of edentulousness, and bone height) were
reported as Mean+SD, whereas qualitative variables
(gender, pain (Yes/No), gingival inflammation, and
edema) were presented as frequency and percentage. A chi
square test was used to compare qualitative variables and
a t-test was used to compare quantitative variables. In
order to be considered statistically significant, the p-value
had to be less than 0.05.

Results

The patients in the direct and indirect groups were
38.00+5.83 and 39.76+5.76 years old, respectively.
Patients in both treatment groups are between the ages of
30 and 50. The direct group consisted of 6 patients (20.7%)
and 23 patients (79.3%), while the indirect group consisted
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of 12 patients (41.4%) and 18 patients (58.6%). There was
a mean duration of edentulous in the direct group of
3.68+2.13 years and a mean duration of edentulous in the
indirect group of 5.30+2.19 years.

Table I: Postoperative follow up in study Groups.

Study Groups p-value
Direct Indirect
(n=29) (n=29)
1%t Day 12(41.4%) 18(62.1%)  0.115
15 Week 9(31%) 13(44.8%)  0.279
Pain 319 Week 0(0%) 0(0%) -
6™ Week 0(0%) 0(0%) -
121 Week 0(0%) 0(0%) -
1%t Day 27(93.1%)  27(93.1%) -
Gingival _ 1% Week 12(41.4%) 15(51.7%) 0.430
inflamm 3™ Week 0(0%) 0(0%) -
ation 6 Week 0(0%) 0(0%) -
12" Week  0(0%) 0(0%) -
1% Day 6(20.7%) 8(27.6%) 0.539
Swelling 1% Week 2(6.9%) 3(10.3%) 0.640
34 Week 0(0%) 0(0%) -
Preoperative bone 5.76+1.06 4.19+1.38 -
height
Postoperative bone 12.21+0.77  9.05+1.69
height
Change in bone 6.44+1.24 4.85x0.87
height
p-value (gain in Bone <0.001 <0.001
height)

On the 1st postoperative day, 41.4% of patients who
underwent direct sinus lift procedures and 62.1% of those
who underwent indirect sinus lift procedures complained
of pain. On the visual analogue scale, 31% of patients who
received direct sinus lifts in the first week after surgery
experienced pain, compared to 44.8% who received
indirect sinus lifts. There was a higher rate of pain reported
in the indirect sinus lift group. Both treatment groups
reported no postoperative pain at the 3rd week (Direct: 0%
vs. indirect: 0%), the 6th week (Direct: 0% vs.
Indirect:0%) and the 12th week (Direct: 0% vs. indirect:
0%). In the direct group, 93.1% of patients and in the
indirect group, 93.3% had gingival inflammation at the
first day, during the first week, 41.4% of patients in the
direct group and 50% of patients in the indirect group had
gingival inflammation, and in both groups the
inflammation settled by the third week. Neither treatment
group showed significant differences in gingival
inflammation over time, but gingival inflammation did
decrease over time. At 1% day (Direct: 20.7% vs. Indirect:
27.6%, p-value=0.539) and 1% week (Direct:6.9% vs.
Indirect: 10.3%, p-value=0.640) no significant difference
was seen for swelling between groups. At the end of the
3rd week, both groups experienced a reduction in swelling.
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Among direct and in direct groups preoperatively, the
mean bone height was 5.76+£1.06 mm and 4.19+1.38 mm,
respectively. Postoperatively mean bone height in direct
and indirect group was 12.21+0.77 and 9.05+1.69
respectively. In both groups, significant bone height gains
were observed. When used indirect technique for bone
height gain, the mean value was 4.85+0.87 while using
direct technique, the mean value was 6.44+1.24.

Discussion

An edentulous maxillary jaw with inadequate bone height
presents major challenges for implant placement. Dental
implant sites require sufficient bone height and volume to
be restored by bone augmentation methods.** Implant
placement can be tricky most of the time, especially in the
posterior maxillary region. However, by evaluating the
problem and using the various techniques available, a
successful outcome can be achieved most of the time.

Saraperaz-martenz in 2015 had done a systematic review
and concluded sinus lift procedure as a valid surgical
procedure to gain crestal height of 5-9 mm.*? The indirect
sinus lift procedure presents the advantage of being less
invasive and consuming less time compared to a direct
sinus lift.1

In this study, we compared the direct method with the
indirect method of the sinus lift procedure. Results showed
that pain and gingival inflammation resolved at 1°t week
postoperatively. These two parameters frequency was
higher in patients with indirect method as compared to
patients who were treated with direct method. Swelling
was also settled in both treatment groups after 1% week
postoperatively. However, frequency of swelling was
higher in the indirect method than in the direct method, but
the difference was not statistically significant. There is a
significant change in bone height postoperatively in both
treatment groups. However, mean bone height gain was
significantly higher in patients treated directly.

Post-operative pain and swelling is slightly more in the
direct group during the initial post-operative week, which
gradually diminished.** In this study no significant
difference was seen for pain and swelling between the
direct and indirect method. However, pain and swelling
was slightly higher in indirect group which in not in line
with the findings of US Pal.

S M. Balaji (Direct: 6.19 mm vs. Indirect: 5.34 mm) and
U. S. Pal (Direct: 8.5 mm vs. Indirect: 4.4 mm) have
reported significantly higher gain in bone height with
direct method of sinus lifte procedure® * The study by
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Pulkit Khandelwal found that after 3 months, the mean
gain in bone height was 8.31 + 1.63 mm (ranging from 5.8
- 12.06 mm).”* A 10 mm increase in bone height was
reported by Zitzmann and Scharer.'® The lateral window
approach was found to increase vertical bone height by
over 9 millimeters by Al-Dajani.t’

Bortoluzzi MC in his study showed that one-stage direct
sinus floor augmentation technique should be the
treatment of choice when the height of residual bone is less
than 5 mm in the posterior maxilla. This procedure can
provide a significant increase in bone height (8.31 + 1.63
mm) with implant success rate of 96.3%.'8

The survival rate of dental implants placed using different
techniques for elevating the maxillary sinus floor was
found in a recently published systematic review and meta-
analysis. A systematic review and meta-analysis found no
statistically significant difference between implant
placement using a direct or indirect sinus lift approach.
Accordingly, each direct and indirect procedure is selected
according to its indications.’® The technique selected
depends on the anatomy of the sinus floor and lateral wall
of the sinus, as well as the residual bone height. In cases
where bone height is less than 5 mm, a lateral window
approach will be used, and for heights greater than 5 mm,
a crestal approach will be used. Between the two methods,
RBH is the deciding factor.*®

When extensive implantations are needed, the lateral
approach offers better control of the Schneiderian
membrane.?* 2! Kher et al. found an implant survival rate
of 96.67% during a mean follow-up of 15.74 months post-
loading.?? A recently published prospective study from
India evaluate the success of one-stage direct (lateral)
sinus lift procedure in severely atrophic posterior maxilla.
As per the findings of this study, the success rate of
implant stability was 96.3% during the study period.®

Maxillary sinus augmentation surgery can be performed
using either direct or indirect techniques, and when used
in the right circumstances, they provide good long-term
results. An edentulous region requiring augmentation will
be treated using either the direct or indirect approach for
the maxillary sinus lift procedure.?

Dental implant surgeons aim to perform simple, safe, cost-
effective, and highly predictable procedures that are
minimally invasive and highly predictable. Treatment
duration and costs are often increased by advanced and

procedures, minimally invasive techniques such as direct
(DSAT) and indirect (ISAT) minimally invasive sinus
augmentation technique (SAT) are cost-effective, less
risky, and provide predictable results.

Conclusion

This study did not find a significant difference between
direct versus indirect sinus lift procedures in terms of
swelling, inflammation, and pain following surgery.
Indirect sinus lifts, however, result in a significantly lower
bone height gain than direct sinus lifts.
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