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Introduction

Over the past decade in medicine it has been es-

tablished the concept of minimally invasive sur-

gery, consisting in taking advantage of advance-

ments experienced in diagnostic techniques and

specific surgical instruments, to perform surgical

procedures infringing as less damage as possible

to the patient (1). 

The final goal of implant supported dental rehabil-

itation is achieving a soft and hard tissue integrity

with optimal aesthetics through a minimally inva-

sive surgery combined with an accurate soft-tissue

treatment in order to facilitate peri-implant soft-

tissue stability over time (2).
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SUMMARY
Purpose. The aim of this article is to make a comparative assessment between the modification of the soft-tissue profile,
around the healing cap screws (HCSs), following both the traditional flapless surgery (TFS) and a new modified flapless
surgery, named Modified Connective Tissue Punch (MCTP) technique.
Materials and methods. 8 patients (3M and 5F) (mean age 54.25±11.247years) were enrolled in this study. Sixteen two-
piece implants were placed on upper jaws, 2 for each patient, 8 with TFS and 8 with MCTP technique. In each patient
the implants were placed in edentulous areas, of 2 or 3 adjacent teeth long. MCTP technique was performed on the front
implant site (FIS) while the TFS was performed on the rear implant site (RIS). 
All implants were inserted and covered with healing cap screws (HCSs). Alginate impressions were carried out at the mo-
ment of the surgery, at 1 month and 4 months post-operative. Plaster models were poured and subsequently digitally
scanned, in order to measure the distance between the gingival outline and the free margin of the HCS. The recorded
values were analyzed with the ANOVA test. 
Results. The use of MTCP technique, in comparison to TFS, showed a significative better outcome, in terms of vertical
increments, of gingiva, on the VS toward the HCSs, during the entire observation period (p = 0.000 for all).
Conclusion. The Authors recommend the use of MCTP technique for a better vestibular soft tissue outcome in flapless
implant surgery. 
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Flapless surgical approach was already intro-

duced, in the 1977, by Ledermann. In this proce-

dure, a motor-driven circular tissue punch or a cir-

cumferential incision utilizing a surgical blade

was used to remove the soft tissue at the implant

site without any surgical flap elevation (3). Anoth-

er approach of flapless implant surgery is pene-

trating with a round bur directly through the mu-

cosa into the alveolar bone (4). 

Among the advantages of this surgery, there is the

preservation of the circulation, soft tissue archi-

tecture and hard tissue volume at the site, acceler-

ated recovery thus resulting in a better mainte-

nance of the soft tissue profiles, including the gin-

gival margins of adjacent teeth and the interdental

papilla (4-7).

However this surgery inevitably entails the re-

moval of the tissue punch at the implant site, often

resulting in a significant reduction in width of the

keratinized tissue (KT) around the implant.

The importance of a thick and wide keratinized

peri-implant mucosa has been indicated for pre-

vention of mucosal recession and maintenance of

peri-implant health. Various techniques to aug-

ment keratinized tissue on implant sites have been

described in the literature: roll flap; connective

graft; epithelial and connective graft; coronally

advanced flap (8).

The aim of this article is to make a comparative

assessment between the modification of the soft-

tissue profile, around the healing cap screws (HC-

Ss), following both the traditional flapless surgery

(TFS) and a new modified flapless surgery, named

Modified Connective Tissue Punch (MCTP) tech-

nique (9). 

Materials and methods

8 patients (3 men and 5 women) aged between 35

and 71 years (mean value 54.25±11.247 years)

were enrolled in this case series. All patients were

in good health condition and gave their informed

consent.

Inclusion criteria were:

1. two or three adjacent edentulous sites on the

latero-posterior region of the upper jaw;

2. adequate amount of bone volume at implant

sites, allowing to perform the traditional flap-

less implant surgery procedure;

3. good general periodontal health and mainte-

nance;

4. no smoking habitude;

5. absence of positive probing depth, bleeding on

probing or plaque on teeth next to the implant

sites, at the time of surgery;

6. at implant sites, the KT width (KTW), on the

vestibular side (VS), should be at least the

same than the selected implant diameter.

Radiographic exams (intra oral X-ray and

panoramic X-ray) were initially performed to

evaluate the height of available bone. Then the

Cone Beam Computed Tomography (NewTom

5G®, QR, Verona, Italy) was then carried out on

the selected patients, in order to assess the pres-

ence of adequate bone volume at the implant site,

for flapless surgery.

The preliminary evaluations of the KTW were

measured on the VS at the implant site, by means

a periodontal probe, from the center of the ridge

toward the vestibule. On the palatal side the pres-

ence of palatine fibromucosa made the KTW

measurement not needed.

An alginate impression (Alginoplast, Heraeus

Kulzer, Hanau, Germany) of the dental arch sub-

jected to surgery was taken, with standard perfo-

rated trays, and subsequently the plaster model

was poured using a type IV hard plaster (Zeus

Stone, Zeus, Roccastrada, GR, Italy). In order to

allow the highest precision both the alginate and

the plaster were prepared according to manufac-

turer instructions. 

All surgeries have been subject to the same proce-

dural process. The surgery was performed under

local anaesthesia (articaine 4% and adrenaline

1:100.000).

In both the TFS and MCTP technique, the only in-

cision is made with a motor-driven circular tissue

punch (FAL-31-006-010, FMD, Rome, Italy) of

the same diameter of the prosthetic platform of the

selected implants (i.e. 4mm). This first incision

marked the profile of the connective punch

(CP)(Figure 1b). For aesthetic requirements, in
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each clinical case, the MCTP technique was per-

formed on the front implant site (FIS) while the

TFS was performed on the rear implant site (RIS). 

In the FISs the CPs were first de-epithelialized by

means of a sharp Lucas bone curette (spoon 2.4

mm wide) and then on both front and rear implant

sites the CPs were detached with the same instru-

ment. The full thickness punches were elevated,

keeping them stable with a small tissue tweezers

in order to facilitate the graft dissection. While on

the RISs not further procedures were executed, in-

volving the soft tissues, in the FISs the same Lu-

cas bone curette was instead used as a periosteal

elevator to execute a full-split dissection, in order

to create a deep pouch beyond the mucogingival

junction on the VS (Figure 1d). This procedure en-

sured the creation of a recipient site, for the CP, on

each FIS. Then, using a small angled dental tweez-

ers the CP, harvested from the FIS, was inserted in

the deep portion of the pouch and left in this posi-

tion during all the procedures of both implant tun-

nel preparation and implant placement (Figure 1e-

f). The CP was completely submerged into the

pouch, during the following implant surgery pro-

cedure, in order to avoid any undesired movement

from its site. 

Then the normal flapless surgical protocol was

performed, two-piece implants were inserted

[Stone, IDI Evolution, Concorezzo (MB), Italy],

in both front and rear implant sites and covered

with 4 mm high HCSs [Cone shaped -720403, IDI

Evolution, Concorezzo (MB), Italy] (Figure 1h). 

The punch was then, in each FIS, pushed along the

pouch, from its deeper portion up to its more coro-

nal one, delimited by the transgingival HCS, and

stabilized in its position by means of a 2 minutes

Figure 1

A clinical case describing the procedure: a) clinical situation immediately before surgery; b) punch incisions by means of a mo-

tor-driven circular tissue punch of the same diameter of the selected implants; c) the punch, on the front implant site (FIS), is pri-

marily de-epithelialized with a Lucas curette, then both the punches are elevated; d) the same Lucas curette is used to create a

recipient site, by means of a full-split dissection beyond the mucogingival junction, on the vestibular side of the FIS, while on the

rear implant site (RIS) no further procedures were performed; e) the connective punch; f) punch inserted in the pouch by means

of a small angled dental tweezers on the FIS; g) preparation of the implant tunnels; h) after the implant placement healing cap

screws (HCS) are inserted in place; i) the punch is pushed, along the pouch, from its deeper portion up to its more coronal one,

delimited by the transgingival HCS (arrow); l-m) clinical situation respectively at 1 month and 4 months post-operative. 
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(Figure 2a, b, c). On each STL file the HCSs of

both FIS and RIS were virtually sectioned, along

their major diameter (4,75 mm) in a vestibular-

palatal direction, by means a specific software

(Netfabb Basic 6.4.0 252, Autodesk, Inc., San

Rafael, USA) (Figure 2d). At this stage, the sec-

tions obtained were evaluated by means of an im-

age analysis software (Image-Pro Plus 4.1, Media

Cybernetics Inc., U.S.) and, in particular, the dis-

tance between the gingival outline and the free

margin of the HCS was measured (Figure 2e, f).

Then the differences (Δs), between these measure-

ments at time 0 and both at 1 month and 4 months

postoperative, were calculated. 

VS and palatal side (PS) values, both on FISs and

RISs, were statistically compared, within the

groups, by means of analysis of variance (ANO-

VA), carried out with a confidence level of 95% (α

= 0.05) (Primer Biostatistics Ver. 4.02i; McGraw-

finger pressure, to relocate the CP in the position

where it’s more needed (Figure 1i). This is essen-

tial in case there are specific areas where we aim

to improve the soft-tissue profile.

Amoxicillin combined with clavulanic acid was

administered, with a dose of 2 g preoperatively,

followed by 1 g twice a day for 7 days. Ibuprofen

600mg was prescribed to be taken as needed. A

soft diet was recommended for 2 weeks, together

with appropriate oral hygiene. In each patient, in

order to evaluate the healing of soft tissues around

HCSs, further plaster models were created, from

alginate impressions, taken immediately after the

surgery (time 0), at 1 month and 4 months post-op-

erative. The materials and the procedures used

were the same of those described before.

The implants were finalized with cemented metal-

ceramic bridges after 5 months from the surgery.

All the plaster models were then scanned, and ac-

quired as STL files, with an optical 3D scanner

Figure 2

a-b-c) Three-dimensional scans of plaster models, respectively, in the immediate post-operative, 1 month and 4 months post-

surgery; d) HCSs of both FIS and RIS were virtually sectioned, along their major diameter in a vestibulo-palatal direction; e-f) a

lateral view respectively of the RIS and of the FIS, the distances among the gingival outlines and the free margin of the HCSs

were measured both on vestibular side (VS) and palatal side (PS). 
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Hill Comp., US).

In case of flapless implant surgery local anesthesia

can be performed to sampling patients but it may

have relevant side effect (10-13) and severe com-

plications (14). 

This topic can be also potentially investigated with

immunofluorescence techniques which are well

known since the nineties (15, 16).

Results

Sixteen two-piece implants were placed. Fixtures

replaced: 5 molars and 11 premolars. Ten Ø3,75

mm and 6 Ø4 mm implants were placed. Both the

implant types had the same prosthetic platform

(i.e. Ø 4mm). 

The postoperative course was uneventful for all

the patients in this study.

At vestibular/palatal sides of the HCSs, no dehis-

cence of the mucosa was observed. 

On VS and PS of the HCSs, both on FISs and

RISs, variations of the height of the gingiva were

observed. 

The average heights and correlated standard devia-

tions were calculated as showed in Tables 1 and 2.

The average Δ height and correlated standard de-

viations, at 1 month and 4 months postoperative,

were calculated as showed in Tables 3 and 4. 

Significant differences were found concerning:

• On the VS: RISs at time 0 vs 1 month (p =

0.003) and at time 0 vs 4 months (p = 0.002);

FISs vs RIS, at time 0 (p = 0.037).

• On the PS: RISs at time 0 vs 4 months (p =

0,014); FISs at time 0 vs 4 months (p = 0.012).

Highly significant differences were found con-

cerning:

Table 1 - Front implant sites, average height variations on both vestibular and palatal sides.

Rear Implant Sites time 0 (mm) 1 month (mm) 4 months (mm)

Vestibular Side Mean 1.306 1.095 0.732

St. Dev. 0.079 0.082 0.094

Palatal Side Mean 1.419 1.526 2.221

St. Dev. 0.282 0.292 0.292

Table 2 - Rear implant sites, average height variations on both vestibular and palatal sides.

Front Implant Sites time 0 (mm) 1 month (mm) 4 months (mm)

Vestibular Side Mean 0.142 1.205 1.2

St. Dev. 0.193 0.183 0.181

Palatal Side Mean 1.509 1.656 1.746

St. Dev. 0.279 0.252 0.230

Table 3 - Front implant sites, average Δ height on both vestibular and palatal sides.

Front Implant Sites Δ height 1 month (mm) 4 months (mm)

Vestibular Side Mean 0.211 0.574

St. Dev. 0.022 0.055

Palatal Side Mean -0.107 -0.191

. St. Dev. 0.036 0.047
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• VS vs PS: both on RISs and on FISs, at 4

months (p = 0.000);

• Within the groups of FISs (time 0, 1 month, 4

months) on VS (p = 0.000 for all); 

• FISs vs RISs on VS, at 4 months (p = 0.000).

Not significant differences were found concerning: 

• RISs at time 0 vs 1 month (p = 0.128) and at

1month vs 4 months (p = 0.300);

• On Vestibular Side: RISs at 1 month vs 4

months (p = 0.939);

• VS vs PS: on FISs at time 0 (p = 0.133); on

RISs at time 0 (p = 0.302);

• On Palatal Side: FISs vs RISs at time 0 (p =

0.371), at 1 month (p = 0.188) and at 4 months

(p = 0.558); RISs at time 0 vs 1 month (p =

0.128) and at 1 month vs 4 months (p = 0.300);

FISs at time 0 vs 1 month (p = 0.300) and at 1

month vs 4 months (p = 0.120).

Discussion

Healthy soft tissue surrounding dental implants is

essential for health, function, and aesthetics (4).

The presence of attached gingiva around implants

is important to prevent recession of marginal tis-

sue, to provide tight collar around implants, to pre-

vent spread of peri-implant inflammation and also

to enable patients to maintain good oral hygiene

(4, 8, 17).

The MCTP technique, recently proposed, is sim-

ple, easy to perform and allows to satisfy all the

above requirements (9). As confirmed by previous

clinical results, the augmentation of gingival

thickness is always present and seems to be stable

at 1 year follow-up (9). Regarding the changes of

KTW, they appear to be minimal but always

favourable. In the Authors experience, the critic

factor that leads towards KT augmentation it’s the

depth of the recipient site where the graft is

placed: when the connective punch results to be

enough superficial, it seems to be able to induce a

transformation of the external connective tissue

into KT, thus augmenting the peri-implant KT (9).

In the present study the use of MTCP technique, in

comparison to TFS, shows a significative better

outcome, in terms of gingival vertical increment,

on the VS toward the HCSs, during the entire ob-

servation period (i.e. time 0, 1 month, 4 months)

(p = 0.000 for all). This phenomenon can be easi-

ly explained as, in the FISs, a CP is placed as graft,

into the vestibular pouch. The CP increases the

thickness of soft tissues, immediately after the sur-

gery and also at 1 month and 4 months post-oper-

ative, due to its maturation. This “creeping attach-

ment” has been mainly reported surrounding teeth

(18-22), and few papers only reported it surround-

ing implants (23, 24). This phenomenon already

described in TFS (25) seems to be more evident

when the MTCP technique is used. 

On the other hand both MTCP technique and TFS

show a worse outcome on the PS probably due to

the three-dimensional placement of the implant

that is usually placed more palatally than vestibu-

larly in order to prevent vestibular gingival reces-

sion (26). Not significative differences were found

on PS between FISs and RISs at time 0 (p =

0.371), at 1 month (p = 0.188) and 4 months (p =

0.558). This outcome is mainly due to the fact that

MTCP technique involves the VS only.

On RISs the VS showed a better outcome than PS

at 4 months follow up (p = 0.000) more likely due

to the three-dimensional placement (26). 

Table 4 - Rear implant sites, average Δ height on both vestibular and palatal sides.

Rear Implant Sites Δ height 1 month (mm) 4 months (mm)

Vestibular Side Mean 0.266 0.264

St. Dev. 0.184 0.185

Palatal Side Mean -0.155 -0.236

. St. Dev. 0.062 0.092
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The results obtained with this technique con-

firmed that the use of CP at implant placement is

effective in increasing soft tissue thickness and

improving aesthetics, as declared with other tech-

niques in literature (17). 

The success of both dental implant and prosthetic

treatment is dependent on the establishment of a

stable soft-tissue barrier that is able to shelter the

underlying osseous structures and to guarantee a

peri-implant gingival aesthetics over time.

Different approaches have been used to augment

keratinized tissue on implant sites (e.g. Roll flap,

connective graft, epithelial and connective graft,

coronally advanced flap) (8).

Although it has been shown that it is possible to

improve the soft tissue profile with all these tech-

niques, we found this procedure the most simple

to execute when flapless implant surgery is per-

formed. 

Other techniques often require longer surgical-

time and dedicated instruments, present more dif-

ficulties in the surgical steps and have a higher

morbidity rate (8, 24).

The Authors recommend the use of the MCTP

technique to reduce the number of aesthetic com-

plications and soft tissue defects in flapless im-

plant surgery. Further studies are needed to evalu-

ate the extent of soft tissue thickness increment on

the vestibular side achievable with this technique

both on upper and lower sites of the dental arches.

References

1. Romero-Ruiz MM, Mosquera-Perez R, Gutierrez-Perez
JL, Torres-Lagares D. Flapless implant surgery: A re-
view of the literature and 3 case reports. J Clin Exp
Dent. 2015;7(1):e146-52.

2. Kois JC. Predictable single tooth peri-implant esthetics:
five diagnostic keys. Compend Contin Educ Dent.
2001;22(3):199-206; quiz 08.

3. Sclar AG. Guidelines for flapless surgery. J Oral Max-
illofac Surg. 2007;65(7 Suppl 1):20-32.

4. 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.

5. Azari A, Nikzad S. Flapless implant surgery: review of
the literature and report of 2 cases with computer-

guided surgical approach. J Oral Maxillofac Surg.
2008;66(5):1015-21.

6. Becker W, Goldstein M, Becker BE, Sennerby L. Min-
imally invasive flapless implant surgery: a prospective
multicenter study. Clin Implant Dent Relat Res. 2005;7
Suppl 1:S21-7.

7. Becker W, Goldstein M, Becker BE, Sennerby L, Kois
D, Hujoel P. Minimally invasive flapless implant place-
ment: follow-up results from a multicenter study. J Pe-
riodontol. 2009;80(2):347-52.

8. Nemcovsky CE, Artzi Z. Split palatal flap. II. A surgi-
cal approach for maxillary implant uncovering in cases
with reduced keratinized tissue: technique and clinical
results. Int J Periodontics Restorative Dent. 1999;19(4):
385-93.

9. Andreasi Bassi M, Andrisani C, Lopez MA, Gaudio
RM, Lombardo L, Lauritano D. Modified connective
tissue punch technique to increase the vestibular/buc-
cal keratinized tissue on flapless implant surgery: a case
series. J Biol Regul Homeost Agents. 2016;30(2 Suppl
1):29-34.

10. Feltracco P, Barbieri S, Galligioni H, Pasin L, Gaudio
RM, Tommasi A, Zucchetto A, Trevisiol P, Ori C,
Avato FM. A fatal case of anaphylactic shock during
paragliding. J Forensic Sci. 2012;57(6):1656-8.

11. Feltracco P, Gaudio RM, Avato FM, Ori C. Authors’
Response  (Letter). Journal of Forensic Sciences.
2012;57(5).

12. Feltracco P, Gaudio RM, Barbieri S, Tiano L, Iacobone
M, Viel G, Tonetti T, Galligioni H, Bortolato A, Ori C,
Avato FM. The perils of dental vacation: possible
anaesthetic and medicolegal consequences. Med Sci
Law. 2013;53(1):19-23.

13. Gaudio RM, Barbieri S, Feltracco P, Tiano L, Galli-
gioni H, Uberti M, Ori C, Avato FM. Traumatic den-
tal injuries during anaesthesia. Part II: medico-legal
evaluation and liability. Dent Traumatol. 2011;27(1):
40-5.

14. Gaudio RM, Barbieri S, Feltracco P, Spaziani F, Alberti
M, Delantone M, Trevisiol P, Righini F, Talarico A,
Sanchioni R, Spagna A, Pietrantonio V, Zilio G, Dalla
Valle R, Vettore G, Montisci M, Bortoluzzi A, Sacco A,
Ramacciato G, Pasetti A, Mognato E, Ferronato C,
Costola A, Ori C, Avato FM. Impact of alcohol con-
sumption on winter sports-related injuries. Med Sci
Law. 2010;50(3):122-5.

15. Petruzzi M, Campus G, Paparusso F, Lucchese A, Lau-
ritano D, De Benedittis M, Serpico R. Analysis of
plasma fibronectin levels in patients affected by oral
lichen planus. European Journal of Inflammation.
2012;10(1):45-50.

16. Petruzzi M, Lucchese A, Nardi GM, Lauritano D, Favia
G, Serpico R, Grassi FR. Evaluation of autofluores-
cence and toluidine blue in the differentiation of oral
dysplastic and neoplastic lesions from non dysplastic
and neoplastic lesions: a cross-sectional study. J Bio-
med Opt. 2014;19(7):76003.

Copyright © 2016 CIC Edizioni Internazionali Unauthorized reproduction of this article is prohibited.



Oral & Implantology  -  anno IX - n. 3/2016

o
ri

g
in

a
l 

re
se

a
rc

h
 a

rt
ic

le

150

17. Zweers J, Thomas RZ, Slot DE, Weisgold AS, Van der
Weijden FG. Characteristics of periodontal biotype,
its dimensions, associations and prevalence: a system-
atic review. J Clin Periodontol. 2014;41(10):958-71.

18. Harris RJ. Creeping attachment associated with the
connective tissue with partial-thickness double pedicle
graft. J Periodontol. 1997;68(9):890-9.

19. Matter J, Cimasoni G. Creeping attachment after free
gingival grafts. J Periodontol. 1976;47(10):574-9.

20. Matter J. Creeping attachment of free gingival grafts.
A five-year follow-up study. J Periodontol. 1980;51
(12):681-5.

21. Bell LA, Valluzzo TA, Garnick JJ, Pennel BM. The
presence of “creeping attachment” in human gingiva.
J Periodontol. 1978;49(10):513-7.

22. Otero-Cagide FJ, Otero-Cagide MF. Unique creeping
attachment after autogenous gingival grafting: case re-
port. J Can Dent Assoc. 2003;69(7):432-5.

23. Pereira Neto AR, Passoni BB, de Souza JM Jr, de
Souza JG, Benfatti CA, Magini Rde S, Bianchini MA.
Creeping attachment involving dental implants: two

case reports with a two-year follow-up from an ongo-
ing clinical study. Case Rep Dent. 2014;2014(756908).

24. Oh TJ, Shotwell JL, Billy EJ, Wang HL. Effect of flap-
less implant surgery on soft tissue profile: a randomized
controlled clinical trial. J Periodontol. 2006;77(5):874-
82.

25. Abraham MT, Chiang SK, Keller GS, Rawnsley JD,
Blackwell KE, Elashoff DA. Clinical evaluation of
non-ablative radiofrequency facial rejuvenation. J Cos-
met Laser Ther. 2004;6(3):136-44.

26. Handelsman M. Surgical guidelines for dental implant
placement. Br Dent J. 2006;201(3):139-52.

Correspondence to:
Prof. Claudio Arcuri
Department of Clinical Sciences and Translational Medicine 
University of “Tor Vergata” 
Rome, Italy
Tel: +39 06 68371
E-mail: arcuri@med.uniroma2.it 

Copyright © 2016 CIC Edizioni Internazionali Unauthorized reproduction of this article is prohibited.



review

Oral & Implantology  -  anno IX - n. 3/2016 151

Introduction

The oral anticoagulant therapy finds its applica-

tion in various pathological conditions and for dif-

ferent indications: pulmonary embolism, atrial fib-

rillation, venous thrombosis cardiac and rheumat-

ic valve, myocardial infarction, transient ischemic

attacks and strokes. For over fifty years the vita-

min K antagonists, such as warfarin have been

considered the treatment of choice for the preven-

tion and the treatment of the thromboembolic dis-

eases. This drug, however, having a narrow thera-

peutic index, poses different problems, such as the

necessity to frequently change the dose, continu-

ously monitor the coagulation status of the pa-

tients, as well as multiple drugs and foods interac-

tions. Patients who use it, are, therefore, forced to

frequent laboratory controls, to dietary restrictions

and to risks when they are subjected to other drug

treatments. Recently three new oral anticoagulants

have been approved in North America and Europe:

dabigatran etexilato (direct thrombin inhibitor), ri-

varoxaban e apixaban (direct Xa factor inhibitor).

In Europe, they are used for the primary and short-

term prevention of venous thromboembolic events

in adult patients who have undergone elective sur-

gery of the hip or the knee;  for the prevention of

stroke and of systemic embolism in adult patients

with non-valvular atrial fibrillation with one or

more additional risk factors.

These new molecules are capable of acting

selectively and specifically on the individual

components of the coagulative cascade, in
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SUMMARY
The oral anticoagulant therapy is used for the cure and the prevention of thromboembolic diseases. In the last fifty years
the warfarin has been considered the oral anticoagulant of choice. However, its use is limited by a narrow therapeutic in-
dex and by a complex pharmacodynamics, which requires regular adjustments and monitoring of the dose. Recently, three
new oral anticoagulant – dabigatran etexilato (direct thrombin inhibitor), rivaroxaban and apixaban (Xa factor direct in-
hibitor) – have been approved for use in europe. Increasing the number of patients taking these drugs, it is important that
the dentist knows these new oral anticoagulants, their indications and methods of action, in particular for the manage-
ment of patients, who require invasive treatments. With regard to the management of the patient threated with the new
oral anticoagulants (NAO), there have been new significant changes in the procedure compared to the one followed by
patients treated with warfarin. This led to the development of new guidelines that the dentist has to follow in order to en-
sure a safe and appropriate dental treatment and reduce any postoperative complications. The aim of this work is to eval-
uate the effectiveness of the new oral anticoagulants compared to warfarin, especially in terms of risks of bleeding events
and intra and postoperative complications, in patients requiring multiple dental extractions.

Key words: new oral anticoagulants, oral surgery.
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particular the dabigran directly inhibits thrombin,

while apixaban and rivaroxaban directly inhibit the

Xa factor, thereby providing a more predictable

coagulating effect. The new oral anticoagulant

drugs, due to their short biological half-life and to

their rapid anticoagulant effect have several

advantages compared to the AVK: they are

characterized by the predictability of response, they

do not require a constant monitoring of the

coagulation, they are administered at fixed doses-

facilitating adherence to therapy, they show

minimal drugs interactions, they are characterized

by the absence of food interactions and a wide

therapeutic margin.

However, together with the enormous benefits de-

scribed above, the new oral anticoagulant limits

should also be emphasized: the double daily dos-

ing of certain medicines, the high costs and the

fact that there is no antidote  for overdose or

bleeding.

Since the use of the new anticoagulants will in-

crease over time, it is important for the dentist to

understand the mechanisms of actions, the rever-

sal strategies and the management guidelines for

patients taking oral anticoagulants. 

This led to new guidelines that the dentist togeth-

er with the specialist – who follows the patients’

hemodynamic activity – should follow in order to

ensure a safe appropriate dental treatment and re-

duce, in this way, any postoperative complica-

tions. 

The present work has the objective to evaluate the

effectiveness of the new oral anticoagulants com-

pared to warfarin, especially in terms of the risks

of bleeding events and intra and postoperative

complications in patients requiring multiple dental

extractions.

Materials and methods

For this study 50 patients treated with oral

anticoagulants at the Department of Special Oral

Pathology of the “Policlinico Tor Vergata”,

requiring multiple dental extractions were selected.

They were divided into two groups.

Group A consisted of 12 patients treated with the

new oral anticoagulants (7 males and 5 females)

with an average age of 69.41years (DS 3.98 years),

while the Group B consisted of 38 patients treated

with Warfarin replaced by LWMH (22 males and

16 females), with an average age of 72.31

(DS=5.32 years). The study inclusion criteria were:

taking direct and indirect anticoagulants, hearth

disease (atrial fibrillation) or vascular disease

(pulmonary embolism and deep vein thrombosis);

over 65 years of age; multiple dental extractions.

Patients were excluded from the study because of

one of the following conditions: liver disease, se-

vere renal failure, disorders of haemostasis and

coagulation, patients having valvular prosthesis,

history of prolonged bleeding events, teeth with

mobility grade 3 and impacted teeth.

In the patients of Group B the INR and the PT has

been measured 7 days before and the morning of

surgery. All the patients, at the first inspection, had

a INR >3; being the bleeding risk high and the

thromboembolic moderate, in agreement with the

medical specialist, it has been decided to interrupt

the therapy with warfarin and replace it with the

bridging therapy, in the perioperative, i.e. with

more manageable anticoagulant drugs, such as

low molecular weight heparins (LMWH).

Therefore, during this period, the thromboembolic

prophylaxis was obtained with the LMWH, ad-

ministered subcutaneously once or twice a day de-

pending on the patient body weight and with due

consideration for the risk of developing throm-

boembolic complications.

The patients started the bridging therapy the day

after having interrupted the TAO. The above men-

tioned therapy with LMWH was discontinued 12

hours before the surgery.

The morning of the surgery the patients had INR <

1.5.

About 12 hours after the surgery, the heparin was

administered and the following day the patients

were able to take the TAO. After having achieved

the therapeutic range of INR, the heparin therapy

was discontinued. Patients of group A were made

not to interrupt the therapy, but since the multiple

extractions, up to three dental extractions, are
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among the low risk interventions, the time phase

of minimum action of the drug was exploited, i.e.

12-24 hours after the last assumption, if the drug

is dual (dabigran and apixaban) or a single (ri-

varoxaban) daily administration. The anticoagu-

lant was re-introduced the day after the surgery.

Both groups followed the operators procedures

currently established.

Before the extraction the patients were made to

rinse 60 seconds with 10 ml of (based

chlorhexidine 0,2% pure product), in order to

reduce the bacterial charge of the treated site and,

therefore, promote healing of the surgical wound;

for the treated patients, the penicillins (amoxicillin

+ clavulanic acid) have been the primary choice of

antibiotic prophylaxis, because of their minimal

interactions with the oral anticoagulants.

These procedures were performed under local

anaestethic containing a vasoconstrictor, articaine

with epinephrine 1:200.000, with a technique us-

ing infiltration, an atraumatic surgical technique

was used and, after the surgery, an accurate alveo-

lar bone cleaning was performed, removing any

easy bleeding granulation tissue, often responsible

for postoperative bleeding; then the irrigation of

the alveoli by anfibrinolitic agents such us tranax-

emic acid was performed together with the appli-

cation of emostatic materials, such as a based

haemostatic gelatine sponge (SPONGOSTAN™).

As a result, the wound was sutured with a non ab-

sorbable 3-0 floss and at the end was compressed

using gauze soaked in tranexamic acid for about

15 minutes.

In the post-operative the patients were recom-

mended to apply an ice bag for 3-4 hours and they

were suggested to follow a liquid and cold diet for

three days after the surgery and a soft and luke-

warm diet for the following 7 days. In any case,

patients were asked to avoid substances causing

hyperaemia (alcohol, tobacco, hot foods).

Patients were also recommended to make mouth

rinses with a 10 ml of 5% tranexamic acid aque-

ous solution for 2 minutes, repeated 4 times daily

for 7 days. On the second postoperative day, how-

ever, patients had to make mouth rinse with a

0.12% chlorhexidine digluconate solution 3 times

a day. Patients followed the prescribed antibiotic

therapy and they were allowed to take analgesics,

such as paracetamol, at normal doses.

Patients were observed for 60 minutes until the

cessation of bleeding linked to the procedure.

The postoperative bleeding has been evaluated and

recorded by a monitoring follow-up: immediately

after the extraction, after 24 hours, after 72 hours

and after 7 days. On the seventh day the sutures

were removed and the status of healing was

checked.

Results

The results associated with the management of

oral surgery have showed a good reliability with

respect to intra and post-operative complications,

especially in patients of Group A.

27% cases of Group B showed an increased intra-

operative bleeding; that fact has resulted in a re-

duction of the visibility of the operative field and

greater difficulty in operating procedures, event

not occurred in Group A.

In Group B postoperative complications were:

• in 3 patients (7.89%) formation of extra-alveo-

lar clots (Figure 1) and bleeding >24 hours,

which required a reoperation by the clinician;

• in 4 patients (10:52%) bleeding <24 hours,

controlled by a suitable pressure on the wound

with a gauze pad moistened with tranexamic

acid, which did not require reoperation by the

clinician;

• in 3 patients (7.89%) uncontrollable bleeding

after 24 hours, which required reoperation by

the clinician;

• in 2 patients (5,26%) haematomas on their

face; however, they did not show any bleeding

after 24 hours.

In 15.78% of cases of Group B, widespread bleed-

ing episodes required  reoperation by the clinician,

which consisted of changing the systemic therapy

with heparins and applying additional sutures at

the surgical site. In cases of extra - alveolar clots

the clot responsible for the bleeding has been re-

moved; the site has been buffered with gauze

soaked in hydrogen peroxide and, finally, addi-
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tional sutures to reduce the bleeding risk have

been applied.

In the Group A a good haemostasis management

has been obtained, without bleeding complications

intra and post-operative: only in two patients

(16.66%) a delayed healing has been seen. After

the extractions, in fact, no cases of severe bleeding

needing a hospital management have been detect-

ed, local hemostatic measures were enough.

Furthermore, no thromboembolic complications

have been detected within the subsequent 30 days

after surgery.

Discussion

The management of anticoagulated patients, who

have to undergo dental oral surgery, is very deli-

cate and can lead to serious consequences if ap-

propriate protocols for the control of hemostasis

and thromboembolic risk are not applied. 

In patients taking warfarin who require oral sur-

gery, the standard is to monitor the anticoagulant

activity through PT (Prothrombin Time), and INR

(International Normalized Ratio).

As said by Abdullah WA et al., the INR is not the

only factor that estimates the risk of bleeding; oth-

er factors related to the patient or the procedure

may affect it.

Currently, most of the guidelines indicate that the

optimum value of INR for dental surgeries is 2.5,

because it minimizes the risk of bleeding or of

thromboembolic events.

In patients with an INR >3.5 that must undergo

complex surgeries (i.e. multiple extractions) it is

necessary, to rely on the experts advice of those

who follow the patient’s hemodynamic capacity

(to change the medication), in order to properly

assess the thromboembolic risk and the bleeding

risk.

In the opinion of several experts, such patients

should suspend warfarin 5 days before any surgi-

cal intervention and replace it temporarily with the

bridging therapy using low molecular weight he-

parin. .

In cases where the bridging therapy is required, a

correct dosage of the therapy with LMWH is fun-

damental to obtain adequate anticoagulation ther-

apy.

Treatment guidelines recommend treatment with

full-dose LMWH for patients at high thromboem-

bolic risk; in patients with an intermediate throm-

boembolic risk, however, prophylactic doses of

LMWH are used.

LMWH provide an adequate prophylaxis in pa-

tients who stopped anticoagulation after oral sur-

gery procedures.

The primary therapeutic objective of the bridging

therapy is to reduce to the lowest level the risk of

thromboembolism during the period in which the

TAO, routine conduct, is not recommended or

contraindicated. An equally important objective of

the bridging therapy is to minimize the risk of pe-

rioperative bleeding.

While the management of patients on warfarin

who require invasive dental procedures is well

documented in literature, the limited randomized

clinical studies for patients treated with NAO con-

ducted till now, do not allow to establish a specif-

ic management protocol. However, the results

based on the evidence related to the classical anti-

coagulants and existing reviews on new drugs al-

low us to establish some guidelines.

In patients treated with the new oral anticoagu-

lants, who require interventions at low risk of

bleeding (e.g. extraction up to 3 dental elements),

where a good local haemostasis can be reached,

experts EHRA (European Heart Rhythm Associa-

tion) suggest not to interrupt therapy with NAO,

using, for the operation, the minimum time step of

the medicine (12 h after the last dose of dabigatran

and apixaban, 24 h after the last dose of rivaroxa-

ban). Instead, in the case of complex oral surgery

(extraction >4 dental elements) suspension of the

NAO has to take into consideration: the risk of

bleeding, renal function, the anticoagulant used

(Table 1).

Even in the absence of controlled studies, it is

likely that, given the reduced half-life of these

drugs, discontinuation of therapy can be practiced

24 hours before surgery, ensuring perfect haemo -

stasis; re-initiation on the same day of the inter-

vention would result in exposure to thromboem-
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bolic risk reduced to 24-48 hours compared to 6-7

days of traditional TAO.

It is therefore necessary to agree with the special-

ist who follows the hemodynamic activity of the

patient about the type of dental surgery to be per-

formed, so that, if appropriate, he can decide to af-

fect anticoagulant therapy.

The NAO, thanks both to their short half-life and

their rapid anticoagulant effect, theoretically show

numerous advantages compared to the AVK: it can

be supposed that a brief suspension on interven-

tion occasion will be sufficient, without carrying

out the “bridging therapy”.

The data supporting this behaviour are still very

limited, both regards the supporting evidence and

clinical experience. Most of current guidelines are

derived from expert opinion and the pharmacolog-

ical properties of the new oral anticoagulants, it is

essential, therefore, that each local situation close-

ly cooperates with prescribers centers and that a

careful monitoring of clinical effects is imple-

mented.

In performed multiple extractions, the protracted

bleeding was more common in sites with a greater

degree of local inflammation. However, in most

cases, the intra- and postoperative bleeding has

been controlled through the use of local haemosta-

tic. Proceeding to a review of the literature, we

found that more commonly used medical devices

are: mouthwash and administration of tranexamic

acid, the fibriniche pastes, gelatin sponges, colla-

gen and resorbable oxycellulose.

It should be noted that even the most common

maneuvers for obtaining effective haemostasis

(tamponade with sterile gauze and sutures) are

fundamental in these patients. Only 15% of treated

patients, Group B, required reoperation by the

clinician; in any case it has always been a

manageable bleeding, in the clinic itself, using local

hemostatic. No severe bleedings that required

hospitalization, were found.

Conclusion

In conclusion, from the study we conducted, we

could assess that the risk of intra- and postopera-

tive bleeding after multiple dental extractions in

patients treated with the new oral anticoagulants,

was low.

Since the use of these new anticoagulants is likely

to increase over time, it is important for the dentist

to know the management guidelines for patients

taking these medicine.

Most dentists, fearing the possible complications

intra and post-operative, prefer to delegate to hos-

pitals anticoagulated patients. In our view the

NAO are safe and effective medications, which al-

low an easier patient management also in the den-

tal practice, without there being a need for treat-

ment in dental clinic. However, it remains essen-

tial to communicate with the medical specialist in

order to ensure safe and appropriate dental treat-

Table 1 - Interruption of NAO therapy before surgery

Dabigatran Rivaroxaban Apixaban

Renal function Low risk High risk Low risk High risk Low risk High risk

ClCr 80ml/min 24h 48h 24h 48h 24h 48h

ClCr 50-80ml/min 36 72 24h 48h 24h 48h

ClCr 30-49ml/min 48 96 24h 48h 24h 48h

ClCr 15-30ml/min Not indicated Not indicated 36h 48h 36 48h

ClCr <15ml/min

no official data are available
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ment.

The limits of this study are the following: 1) the

relatively small sample size; and 2) our findings

may not be generalizable to other preparations of

LMWH because all patients in Group B had made

the bridging therapy with enoxaparin.

In any case, the results obtained are encouraging

and this encourages us to go into that with further

study on the matter.
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