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Evaluation of Flapless Approach for Dental
Implantation: A Prospective Clinical Study
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Abstract

Obijective: The present study aims to evaluate the dental implant flapless technique as a successful treatment option for implant patients
by assessing marginal bone loss after 3 months and post-operative pain.

Methods: One hundred and twenty implants were placed in 40 patients. Two parameters were assessed post-operatively: marginal
bone loss and pain; the difference in marginal bone loss (MBL) was measured based on an immediate post-operative OPG and another
OPG taken three months after the surgery, and pain assessment was achieved using a 10-cm visual analog scale (VAS) post-operatively
for five days. Descriptive and inferential statistics were used, and as most of the data were not normally distributed, Mann-Whitney
test was used for comparing the groups.

Results: The present study's findings demonstrate that the average marginal bone loss (MBL) around the implant at three months using
the flapless technique was 0.2+ 0.1 mm. No implants failed to osseointegrate. There was no statistical MBL significance between male
and female patients or between upper and lower jaw. This study shows significantly reduced post-operative pain in the flapless implant
placement technique.

Conclusions: The flapless approach is predictable when patient selection, meticulous planning, and precise surgical protocols are
followed.
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Introduction

Dentition is an essential component of the
stomatognathic system. Teeth play a pivotal role in good
phonics, articulation, and facial profile, in addition to
their primary function of commencing digestion and
ingestion?.

Loss of teeth compromises the dental arch soundness
and oral functions, modifies jaw-line alignment, reduces
facial height, and produces unfavorable facial esthetic
alterations®.

One of the primary purposes of dentistry is to regain
function, esthetics, and comfort by replacing missing
teeth?.

As a consequence of ongoing alveolar bone resorption,
long-term denture use is widely associated with greater
discomfort. At the same time, dental implant-supported
prostheses (overdentures or bridges) can mitigate
conventional dentures' drawbacks. Oral rehabilitation
utilizing dental implants has evolved into a highly
efficient therapeutic alternative for partially and
completely edentulous patients®.

According to the Branemark dental implant protocol, a
mucoperiosteal flap is always elevated, and the
underlying bone is revealed to facilitate vision and
accessibility of the operative site*. However, this
increases the odds of post-operative complications such
as pain, edema, bleeding, prolonged operational time,
and discomfort due to the inability to use the
prosthesis®®®. In addition, flap reflection may result in
scarring of the soft tissues®7, gingival recession, poor
esthetic result, and crestal bone loss (CBL) as a result of
a diminished supra periosteal blood flow®®7, as it is
documented from the periodontal surgical aspect that
any flap elevation is invariably followed by bone
resorption and a change in crestal bone height®;
moreover, flap elevation necessitates suturing and is
associated with a modicum of morbidity®.

Despite the well-acknowledged high success rate of the
implant procedure, bone loss is still a problem that
sometimes requires complicated surgical
interventions®°, Implants may fail after crestal bone
loss, necessitating additional operations such as
reconstructive''? or regenerative surgery*4,

Numerous alterations to implant topography(acid
etching and sandblasting)’®, implant geometry
(cylindrical and conical fixture)!6, and implant thread
alterations (depth, shape, type, and pitches of thread)
have been made to avoid subsequent alveolar bone loss
and maximize the success rate of dental implants®”.

Because of these problems, new treatment modalities
have been introduced. In the last three decades, implant
dentistry has developed from a classic flap approach to
a highly esthetic-driven approach®®. The flapless
technique, which Ledermann introduced in 1977, entails
punching the soft tissue without reflecting a
mucoperiosteal flap; this procedure can be done either
by motor-driven discoid tissue punch or by utilizing a
round bur to pierce the mucosa, while another option to
achieve the flapless technique is to use a surgical blade®.

Flapless implant placement has been proposed for
patients with  appropriate  bone volume in
the implantation site to limit post-operative peri-implant
tissue loss and address the need for soft-tissue
preservation intra and post-operatively®.

The flapless and flap approach outcomes are similar
regarding implant stability and clinical osseointegration;
besides, the flapless technique has additional advantages
for the patient, such as reduced trauma, fewer visits,
shorter appointments, and faster recovery that permits
the patient to resume routine dental hygiene
immediately after surgery?®2,

The above and several other advantages of flapless
procedures, such as reduced morbidity??, bleeding
reduction?®, and the avoidance of sutures and scars, have
made the flapless technique highly coveted and utilized
in Implantology, both in traditional dental implant
surgery and guided-implant surgery?.

This characteristic of minimally invasive surgery makes
it particularly appropriate for senior individuals with
specific illnesses (immunodeficiency, diabetes) for
whom it is vital to cause the least amount of harm and
complete the procedure swiftly, in the least amount of
time?*. In addition, given the trend in hematological
protocols to not suppress anticoagulants and antiplatelet
medicines before surgery, the flapless procedure is safer
for these patients, eliminating the danger of moderate or
protracted bleeding?*.

Despite the previously mentioned advantages, there are
some claims about hurdles, mainly that it is a blind
technique that is restricted to sites with adequate bone
height and width and there is possibility of heat damage
due to restricted access to external irrigation?>2¢,

Patients and methods

A total of 120 implants were placed between September
2021 and February of the following year; data collection
continued until the end of June 2022. Forty patients were
selected from the Outpatient Clinic at the Oral and
Maxillofacial Surgery Department of the College of
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Dentistry at Sulaimani University. Most cases (85%)
had missing teeth for over three months, while a few
cases (15%) were immediately implanted.

One-piece compressive implants (ROOTT implant
system, TRATE AG, Switzerland) were used; these
implants’ characteristics include manufacture from
grade 5 titanium alloy, blasted surface with
hydroxyapatite (HA) and tricalcium phosphate(TCP),
and acid-etching. Also, they have the unique feature of
being able to be bent up to 15 degrees at the neck after
implant placement. The implants were 3-5.5 mm in
diameter and 8-14mm in length.

Healthy patients over 18 who had adequate bone width
at a minimum of 4.5 mm and Kkeratinized tissue of 5 mm
and more, as assessed using a Williams probe, were
included in the research. Meanwhile, patients with
systemic diseases such as diabetes and hypertension and
patients with inadequate bone width and insufficient
keratinized tissue were excluded.

Pre-surgical phase

Before the dental implant installation, thorough clinical
and radiographical assessments were done. Then, all of
the selected patients were provided with an informed
consent form to sign after discussing with them the
whole surgical procedure, any potential complications,
risk factors, benefits, alternative treatment modalities,
and the proposed study criteria.

A pre-operative CBCT and an Orthopantomogram
(OPG) were taken to provide the essential information
about the available bone and the distance between
important structures before surgery; another OPG was
taken to measure the level of crestal bone after three
months.

Surgical phase

Before the procedure, all patients were asked to rinse
their mouths for 30 seconds with 0.12% chlorhexidine
gluconate mouthwash. Then, the surgical field was
prepared, and the implant site was anesthetized with 2%
lidocaine with 1:80,000 epinephrine, using the
infiltration technique.

The steps of implant placement were carried out
according to the instructions of the implant
manufacturer; external irrigation with sterile saline was
utilized to prepare the implant site. First, the initial drill
(1.5 mm) was used to perforate the cortical bone to
prevent the pilot drill from slipping; then, the pilot drill
was used to produce a hole of 2 mm diameter and obtain

the intended depth. The direction indicator and depth
gauge were utilized to verify the implant's parallelism
and measure the depth of the osteotomy site.
Incremental drills were then performed until the
appropriate diameter was obtained. Once the osteotomy
was finished, the implant was placed inside the bone; the
minimum torque was 43 Ncm, while the maximum
torque was 52 Ncm (Figure 1).

The investigator filled out a questionnaire form at the
implant installation visit (covering the area of the dental
implant, any intra-operative or post-operative
complications, operation time, the time of the next visit,
etc.).

Postsurgical Assessment

Digital OPGs were taken post-operatively. In addition,
all the patients were given amoxiclav 625 mg thrice
daily for five days. They were told to take Paracetamol
500 mg only if needed, to facilitate assessment of the
severity of post-operative pain.

Follow up phase

The patients were followed-up post-operatively for five
days to assess the severity of post-operative pain; all
patients were asked to rank the pain on a 10-cm VAS
ranging from zero (no pain) to ten (unbearable
pain)?(Figure 2).

Patients were instructed that scale O represents no pain:
VAS=0, Scale 1 represents mild pain: O < VAS <3.5,
Scale 2 represents moderate pain; 3.5 < VAS < 7, and
Scale 3: represents severe pain; VAS > 7.

Marginal bone loss was determined by monitoring the
interproximal bone level, characterized as the interval
between the apical terminal of the first implant thread
and the most coronal spot of the interproximal alveolar
bone?(Figure 3). All radiographs taken were digital
OPG radiographs. In addition, the EasyDent V4 Viewer
(PRO) was used. A digital measuring tool was used to
obtain the length of each implant's marginal bone loss at
baseline (immediately after implantation) and three
months afterward.

Results

In this study, the 40 patients who participated were
followed up for three months post-surgically.
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Among the total patients, 25 were females, and 15 were
males.

The mean age of the patients was about 48 £12.1 years,
ranging from 18 to 70 years. The total number of dental
implants was 120 implants, 50% of which were placed
in the mandible, while 50% were placed in the maxilla.
All implants were placed between September 2021 and
February 2022; data were recorded until June 2022.

The marginal bone of the 120 flapless dental implants
was analyzed at the end of the third month; the mean
marginal bone loss (MBL) was 0.2+ 0.1 mm after three
months. The MBL was 0.2+ 0.14 for males and 0.2+
0.12 for females (p= 0.881), and MBL was 0.25+0.13
for the upper arch and 0.23+ 0.13 for the lower arch
(p=0.642).

Suggested impla] D

size (mm) Notes
15x3.5 Adequate bone
13x4 Adequate bone
13x4 Adequate bone
13x4.5 Adequate bone

Figure 3: Flapless implantation case: A: Pre-surgical OPG,

The statistics show that gender and jaw differences are
not statistically significant (Table 1). However, there is
a weak positive correlation between MBL and
increasing age in females, as the p-value was 0.01
(Statistically significant at p < 0.05) (Table 3).

Most participants reported mild pain during the post-
operative period, whereas just a few patients
experienced moderate pain. The average pain scores
dropped from 2.42 + 1.12 in the first 24 hours following
surgery to 1.10 * 0.89 on the second day, then declined
significantly to 0.32 + 0.52 on the third day, and there
was no pain at all on the fourth and fifth days(Table 2).
Regarding the pain scores distribution, 5% of patients
experienced no pain on the 1% day of flapless surgery;
77.5% experienced mild pain (1 to 3 score); 17.5%
experienced moderate pain (4 to 6 score); while nobody
reported severe pain (7 to 10 score).

In the first 24 hours post-surgically, the average pain
scores were significantly higher in women (Table 2).

B, C, D: Pre-operative radiographical
assessment and planning, E: Immediate post-operative OPG, and F: Post-operative clinical picture of
the flapless dental implant.
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Figure 4: Panoramic radiograph of flapless implantation case:
A: Pre-operative OPG, B: Immediate post-operative OPG, and
C: Three months post-operative OPG.
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Table 1: MBL by gender and arch.

BT 51 | 0.2441 | 0.14270 59.96

69 | 0.2442 | 0.12935 60.90

1732.000 | -.149 | 0.881

BT 60 | 0.2508 | 0.13670 61.94
I3 60 | 0.2375 | 0.13328 59.06

1713.500 | -.464 | 0.642

Table 2: VAS by gender.

Male | 2.00 | 1.265 | 16.28
VASL Female | 2.71 | 0.955 | 23.31

0.051*

Male | 1.063 | 0.9287 | 20.19
VAS2 Female | 1.125 | 0.8877 | 20.71 187.000

0.883

Male | 0.19 | 0.403 | 18.16
VASS Female | 0.42 | 0.584 | 22.06 154500

0.194

VAS4 IRVELE 0 0 0 0

0

\WASEl Female 0 0 0 0

0

Table 3: Correlation between MBL and age of males
and females.

[

MBL Pearson correlation -0.030 0.307
Sig(2-tailed) 0.835 0.010*
N 51 69

*: Statistically significant at p < 0.05

Discussion

In this research, one-piece compressive implants
(ROOTT implant system) were used to increase the
prosthesis's strength and stability by eliminating the
weakest point of the two-piece implant (the implant-
abutment connection). The outcomes of this study are
minimum marginal bone loss and post-operative pain
with dental implants placed using the flapless approach,
as the periosteum is left unscathed on the lingual and
buccal surfaces of the ridge, preserving an adequate
blood supply at the recipient site?”. Hence reducing post-
operative pain and lowering the risk of peri-implant
bone resorption”?, especially in the marginal bone
region, which has been regarded as a key biomarker of
implant health®, because it endures the maximum stress
around the implant?°.

In this study, the mean MBL from baseline to the third
month was at minimum, 0.24 + 0.13 mm, and no
implants showed bone loss of more than 0.5mm or failed
to osseointegrate. These low rates of subsequent bone
loss and implant failures concur with earlier studies'
findings®. Also, recent research indicated that early
MBL >0.44 mm in the first few months after prosthetic
loading is a significant predictor for the progress of peri-

implant bone loss®. Seung-MiJeong et al.'s study,
indicated a 100% success rate for the flapless
procedure®; early MBL has been regarded as a
significant predictive indicator of long-term implant
survival rate®,

Jeong et al. reported mean marginal bone loss, using a
flapless approach, ranging from 0.0 to 1.1 mm in a one-
year follow-up®. Furthermore, the observed MBL in this
study is significantly associated with increasing age in
women. Our mean age was 52+ 11, corresponding to a
previous study that revealed that alveolar bone
resorption in females peaks in the 40s and 50s age
groups®.

One of the most frequently mentioned concerns related
to dental treatment is the fear of pain. In addition,
patients have noted that surgical treatments, particularly
dental implants, are among the most painful and
anxiety-inducing dental procedures?.

VAS, the most often used pain evaluation method in
many institutions, was utilized in the present research to
assess the level of pain experienced by the participants?.

According to the findings of the present investigation,
during the surgical process, no patient reported
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discomfort, and the majority of the patients had mild
VAS scores. On the first day after surgery, only 18% of
patients reported moderate pain; by the second day the
proportion had declined to 3%; by the third day this
moderate pain was resolved, and there were no
complaints of severe pain at all.

Fortin et al. also discovered that the flapless procedure
resulted in a greater proportion of patients reporting no
pain and that pain subsided more quickly; they asserted
that one of the goals of the flapless treatment is to lessen
the invasiveness of surgery and, consequently, surgical
complications such as discomfort, edema, and
hematoma?’. In addition, females were much more
likely to express the pain in the first 24 hours (Table 3);
as mentioned in a previous study, after periodontal
surgery, females had higher pain scores and greater pain
memory?2734.3,

Pre-operative planning is essential for the successful
placement of implants utilizing the flapless technique,
requiring a thorough examination and diagnosis of the
implantation site, with radiographic evaluation®®. In
addition to computer tomography and advanced
diagnostic software, pre-operative preparation may also
involve the creation of a surgical template with a drilling
guide for each implant?.

Good case selection, operator experience, meticulous
planning, and systematic surgical protocols are crucial
factors for the success of the flapless approach of dental
implant placement?.

Conclusions

Within the constraints of this study, it is possible to
conclude that flapless implant surgery results in minimal
marginal bone loss and reduces patient suffering,
assuming that requirements such as operator experience,
correct patient selection, meticulous planning, and
precise surgical protocols are followed.

References

1. Oshida, Tuna EB, Aktdren O, Gencay K. Dental
implant systems. Int J Mol Sci. 2010;11(4):1580-

678.
2. Divakar TK, Gidean Arularasan S, Baskaran M,
Packiaraj 1, Dhineksh Kumar N. Clinical

evaluation of placement of implant by flapless

10.

11.

12.

13.

technique over conventional flap technique. J
Maxillofac Oral Surg. 2020;19(1):74-84.

Naeini EN, Atashkadeh M, De Bruyn H, D’Haese
J. Narrative review regarding the applicability,
accuracy, and clinical outcome of flapless implant
surgery with or without computer guidance. Clin
Implant Dent Relat Res. 2020;22(4):454-67.

Doan N, Du Z, Crawford R, Reher P, Xiao Y. Is
flapless implant surgery a viable option in
posterior maxilla? A review. Int J Oral Maxillofac
Surg. 2012;41(9):1064-71.

Sclar AG. Guidelines for Flapless Surgery. J Oral
Maxillofac Surg. 2007;65(7 SUPPL.):20-32.
Jeong SM, Choi BH, Kim J, et al. A 1-year
prospective clinical study of soft tissue conditions
and marginal bone changes around dental implants
after flapless implant surgery. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod. 2011;111(1):41-6.
Rousseau P. Flapless and traditional dental implant
surgery: an open, retrospective comparative study.
J Oral Maxillofac Surg. 2010;68(9):2299-306.
Wood DL, Hoag PM, Donnenfeld OW, Rosenfeld
LD. Alveolar crest reduction following full and
partial  thickness  flaps. J  Periodontol.
1972;43(3):141-4.

Morad G, Behnia H, Motamedian SR, Shahab S,
Gholamin P, Khosraviani K, et al. Thickness of
labial alveolar bone overlying healthy maxillary
and mandibular anterior teeth. J Craniofac Surg.
2014;25(6):1985-91.

Vohra F, Al-Kheraif AA, Almas K, Javed F.
Comparison of crestal bone loss around dental
implants placed in healed sites using flapped and
flapless techniques: a systematic review. J
Periodontol. 2015;86(2):185-91.

Khojasteh A, Motamedian SR, Sharifzadeh N,
Zadeh HH. The influence of initial alveolar ridge
defect morphology on the outcome of implants in
augmented atrophic posterior mandible: an
exploratory retrospective study. Clin Oral Implants
Res. 2017;28(10):e208-e217.

Khojasteh A, Hassani A, Motamedian SR, Saadat
S, Alikhasi M. Cortical Bone Augmentation
Versus Nerve Lateralization for Treatment of
Atrophic Posterior Mandible: A Retrospective
Study and Review of Literature. Clin Implant Dent
Relat Res. 2016;18(2):342-59.

Hosseinpour S, Ghazizadeh Ahsaie M, Rezai Rad
M, Baghani MT, Motamedian SR, Khojasteh A.
Application of selected scaffolds for bone tissue
engineering: a systematic review. Oral Maxillofac
Surg. 2017;21(2):109-129.



Flapless dental implant

Sulaimani Dent. J. April 2023

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Motamedian SR, Tabatabaei FS, Akhlaghi F,
Torshabi M, Gholamin P, Khojasteh A. Response
of dental pulp stem cells to synthetic, allograft, and
xenograft bone scaffolds. Int J Periodontics
Restorative Dent. 2017;37(1):49-59.

Eroglu CN, Ertugrul AS, Eskitascioglu M,
Eskitascioglu G. Changes in the surface of bone
and acid-etched and sandblasted implants
following implantation and removal. Eur J Dent.
2016;10(1):77-81.

Cecchinato D, Lops D, Salvi GE, Sanz M. A
prospective, randomized, controlled study using
OsseoSpeedTM implants placed in maxillary fresh
extraction socket: soft tissues response. Clin Oral
Implants Res. 2015;26(1):20-7.

Khorsand A, Rasouli-Ghahroudi AA, Naddafpour
N, Shayesteh YS, Khojasteh A. Effect of micro
thread design on marginal bone level around dental
implants placed in fresh extraction sockets.
Implant Dent. 2016;25(1):90-6.

Bayounis AM, Alzoman HA, Jansen JA, Babay N.
Healing of peri-implant tissues after flapless and
flapped implant installation. J Clin Periodontol.
2011;38(8):754-61.

Ozan O, Turkyilmaz I, Yilmaz B. A preliminary
report of patients treated with early loaded
implants using computerized tomography-guided
surgical stents: Flapless versus conventional
flapped surgery. J Oral Rehabil. 2007;34:835-40.
Sunitha RV, Sapthagiri E. Flapless implant
surgery: a 2-year follow-up study of 40 implants.
Oral Surg Oral Med Oral Pathol Oral Radiol.
2013;116(4):e237-43.

Fortin T, Bosson JL, Isidori M, Blanchet E. Effect
of flapless surgery on pain experienced in implant
placement using an image-guided system. Int J
Oral Maxillofac Implants. 2006;21(2):298-304.
You TM, Choi BH, Li J, Xuan F, Jeong SM, Jang
SO. Morphogenesis of the peri-implant mucosa: a
comparison between flap and flapless procedures
in the canine mandible. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod. 2009;107(1):66-70.
Brodala N. Flapless surgery and its effect on dental
implant outcomes. The Int J Oral Maxillofac
Implants. 2009;24 Suppl:118-25.

Romero-Ruiz MM, Mosquera-Perez R, Gutierrez-
Perez JL, Torres-Lagares D. Flapless implant
surgery: A review of the literature and 3 case
reports. J Clin Exp Dent. 2015;7(1):146-52.

Hahn J. Single-stage, immediate loading, and
flapless surgery. J Oral Implantol. 2000;26(3):193-
8.

Campelo LD, Camara JR. Flapless implant
surgery: a 10-year clinical retrospective analysis.
Int J Oral Maxillofac Implants. 2002;17(2):271-6.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Abd EIl-Ghaffar Y, Temerek A, Hammad H, Fahd
A. Flapless dental implant surgery as a successful
patient relevant treatment option: a 5-year
retrospective clinical and radiographic evaluation.
Egypt Dent J. 2019;65(1):197-204.

Jeong SM, Choi BH, Li J, Kim HS, Ko CY, Jung
JH, et al. Flapless implant surgery: an
experimental study. Oral Surg, Oral Med, Oral
Pathol, Oral Radiol, and Endod. 2007;104(1):24-8.
Poshiya A, William A, Thakkar R, Sadek F,
Shingala A. Advantage of flapless implant surgery
in the healing of peri-implant tissue. J Adv Med
Dent Sci Res. 2021;9(4):24-7.

Lombardi T, Berton F, Salgarello S, Barbalonga E,
Rapani A, Piovesana F et al. Factors influencing
early marginal bone loss around dental implants
positioned subcrestally: a multicenter prospective
clinical study. J Clin Med. 2019;8(8):1168.

Kim JI, Choi BH, Li J, Xuan F, Jeong SM. Blood
vessels of the peri-implant mucosa: a comparison
between flap and flapless procedures. Oral Surg
Oral Med Oral Pathol Oral Radiol Endod. 2009
;107(4):508-12.

Galindo-Moreno P, Ledn-Cano A, Ortega-Oller I,
Monje A, O' Valle F, Catena A. Marginal bone loss
as success criterion in implant dentistry: beyond 2
mm. Clin Oral Imp Res. 2015;26(4):28-34.

Chen CH, Wang L, Tulu US, Arioka M, Moghim
MM, Salmon B, Chen CT, Hoffmann W,
Gilgenbach J, Brunski JB, Helms JA. An
osteopenic/osteoporotic phenotype delays alveolar
bone repair. Bone. 2018;112(1):212-9.

Khorshidi H, Lavaee F, Ghapanchi J, Golkari A,
Kholousi S. The relation of pre-operative stress
and anxiety on patients’ satisfaction after implant
placement. Dent Res J (Isfahan).2017;14(5):351-5
Al-Khabbaz AK, Griffin TJ, Al-Shammari KF.
Assessment of pain associated with the surgical
placement of dental implants. J Periodontol.
2007;78(2):239-46.

Lindeboom JA, Van Wijk AJ. A comparison of
two implant techniques on patient-based outcome
measures: a report of flapless vs. conventional
flapped implant placement. Clin Oral Implants
Res. 2010;21(4):366-70.



