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Fig. 1_Severe facial infection after
mandibular third molar extraction.
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_The risk of post-surgical infections in dental
surgery and the management of the same has
been widely studied and referenced in medical litera-
ture.!

Actually, itis known that in order for any surgical
wound to heal properly and in a predictable manner,
two conditions that | would define as "milestones”
must be met: the wound should be protected from
any trauma and prevent superinfection of the same.
These two conditions can hardly be met in the oral
cavity. ltiswell known that the oral cavity, whichisthe
first section of the digestive system, is an intrinsically
contaminated environment and the risk of infection
during intra-oral surgery is increased compared to
othertypesofsurgeriesand comparable tosurgery on
the intestine. In fact, itis practically impossible to en-

sure an aseptic environment due to the large number
of microorganisms presentin the oral cavity;as weall
know, bacteria, fungiand protozoa live in the soft tis-
suescreating abiofilm.The life cycle of the biofilm de-
pends on the attack, the colonisation and the prolif-
eration of these micro-organisms.

Common bacterial florain the oral cavityisvariable
and consists of aerobic and anaerobic bacteria with
pathogenic potential.2 Temporary reduction of the
amount of such bacteria may reduce the risk of post-
surgical infection.?

Therefore, before performing a surgical procedure,
itisessential to consider that the wound is never ster-
ileand when subjected toan infection, the latteris due
to perioral skin microflora.

Moreover, surgical wounds caused by dental
surgery are continuously subjected to trauma: masti-
cation, dental prosthesis, movement of the tongue
or perioral muscles. In fact, this involuntary and per-
sistent trauma cannot be eliminated in any way and,
obviously, affects significantly the wound healing
time.

Speaking withmyyoungestcolleaguesaswell, they
usually pay a great deal of attention to the operating
sequence ignoring the key factor that conditions the
outcome of the intervention: the proper healing of the
wound. In fact, if there is a superinfection of the
wound with consequentdehiscence of the flap, the in-
tervention itself and/or the grafted material are likely
to turn into failure or unsuccessful operation. There-
fore, itiscritical to set wound healing as the main goal
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Fig. 2_Adequately prepared surgical

Fig. 3_Incorrect preparation of a
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and make sure the wound is protected against super-
infection and trauma, although it is located in a dy-
namic and contaminated environment.

Buthow can a post-surgical infection be prevented?

Based on medical literature and my extensive expe-
rienceasan ER surgeon and dental surgeon, | think that
there are different parameters to take into considera-
tion when performing a dental surgery: the experience
of the surgeon, the duration of the surgery itself, the
concomitant risk factors, the aseptic conditions of the
operating field and the careful selection of the materi-
alsused.

Itisalso essential to keep in mind thatoral surgeryis
not just about implants or various regenerative tech-
niques. Evena seemingly common avulsion can be fully
considered a surgical intervention, hence subject toin-
fection with more or less serious side effects for the pa-
tient (Fig.1).

We will now review the above risk factors foran in-
depth examination of every single situation.

_Experience

Experience proves to be the most important factor
inasuccessful outcomeofasurgicalintervention.Ithas
beenreported thattheriskofinfectioninthecase ofless
experienced surgeonsis four times higher compared to
that of more experienced surgeons.* Nevertheless, ex-
perience is definitely not a parameter that can be
changed (unless by aging and through hard work!) but
it is necessary to take note of it, and then young col-
leagues who face surgery should pay more attention to
their work aware of this aspect.

_Duration

In defining the duration of the intervention, there
are two factors that must be considered: the duration,
inarelativesenseandinan absolute sense. The absolute
value indicates the time required for the execution of
the surgical procedure in optimum conditions by a sur-
geon with adequate experience. Virtually, the right exe-
cution time, with no rush butalso without unnecessary
expenditure of time.On the otherhand, when lack ofex-
perienceorinsecurity lead toextended duration, we talk
about relative value: basically, it is the time actually
spent but that could have been reduced. It has been re-
ported that a duration of the intervention below one
hour poses a risk of superinfection of 1.3 %, while such
riskisincreased to 4% if the intervention lasts forabout
three hours.Everyadditional hourdoublestheriskofsu-
perinfection®. Once again, it should mentioned that
these values refer to the correct duration of the inter-
vention.Toclearthisup, ifanintervention executed cor-
rectly lasts one hour, the risk is 1.3 9, if it lasts three
hours, the risk rises to 4 %. But if the relative interven-
tioncanbedoneinonehour,butittakesthree hoursdue
tosurgeon's lack of experience, the risk of infection in-
creases considerably beyond the above said 1.3 %.

_Systemic factors

Thereare systemic factors that promote superinfec-
tion of the blood clot including uncompensated dia-
betes (which also prolongs healing time much more
than usual), autoimmune and systemic disorders, and
smoking.5”:8 Concomitant use of drugs should also be
carefully considered to avoid that some of them could
heavily interfere with the healing process (just think of
the bisphosphonates, a problem thatis more and more
present in our clinical activity). The age of the patient
should also be carefully evaluated; during the avulsion
procedure of a third molar, the risk of post-surgery
complications is of 10% in twenty-years-of-age pa-
tientsand 30% in a 40-year-old patient.® Actually, age
involves very often the use of medicines and impaired
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Fig. 4_Bone regeneration surgery.

Fig. 5_The importance of proper
closure as the first priority, without

tension on the flap.

Tab. 1_Risk factors in oral surgery.
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immune system, in addition to the presence of con-
comitant syndromes.

_Antisepsis

Several studies have highlighted how in oral and
implant surgery the proper preparation of a so-called
clean operating room is sufficient to achieve a success
rate comparable to that obtainable in a sterile room
(Fig .2).01

The above data can and should be interpreted in
two differentmanners. On the one hand, it means that
itis not therefore necessary to prepare our operating
room as if it were a veritable operating theatre each
time we perform a surgery; on the other hand, if min-
imum procedures for the preparation of the operating
room and the operating field, that require little time
and modest investment, are not ensured, this could
lead to unnecessary and significantincreasein the risk
of failure or infection of the wound (Fig. 3). The pre-
scription of a systemic antibiotic therapy provided by
the majority of existing guidelines, is certainly an im-
portant and useful additional procedure aimed to re-
duce the bacterial load usually presentin the oral cav-
ity, but however insufficient to prevent or to exclude
the risk of infection. Therefore, although prescribed,
such therapy must not be considered as a substitute

fortheapplication ofall the necessary antisepsis rules.
Since it has a preventive purpose, the antibiotic ther-
apy must be started from the day before the surgery.
The same applies to topical antibiotics (very often use-
less). The use of mouthwashes before surgery and in
the following days, although common and appropri-
ate, hasnoinfluence whatsoever over the reduction of
the risk of infection.

_Presence of foreign bodies

Very often,itisnotconsidered that the insertion into
the tissue of a material ora device suchasanimplant,a
biomaterial ora membrane, can induce a foreign-body
reaction (Figs. 4-5). Surgeons' way of thinking is com-
pletely opposite to the biological response; their goal is
toimprove the health condition of the patient, focusing
on what kind of materials to insert, materials that act
from a biological point of view as foreign bodies, caus-
ing abiological response and inflammation (sometimes
even animmune response). Finally, in order to close the
wound properly, we use sutures which are also per-
ceived by the body asa foreign body that triggersa con-
sequent reaction (Figs. 6-7). For this reason we are fac-
ing a conceptual antagonism: the professional chooses
a material to heal the patient, but the same triggers a
foreign-body reaction. The choice and use of the mate-
rialsis therefore crucialin our effort tominimise the for-

Risk factors

Age, diabetes, autoimmune and systemic disorders,
smoking, medication

Operating room set-up and equipment, use of local and
systemic antibiotics

Implant, biomaterials, membrane, sutures

Materials used and grafted




Natural sutures

Absorbable multifilament coated suture
(e.g. VICRYL, Ethicon)

Monofilament absorbable suture
(e.g. MONOCRYL, Ethicon)

Non-absorbable multifilament coated suture
(e.g. ETHIBOND EXCEL, Ethicon)

Non-absorbable monofilament suture
(e.g. PROLENE, Ethicon)

Indications

In all specialties in which the sutures used cannot be
removed (e.g. mucogingival surgery

It replaces silk in complex cases of extractive surgery
(e.g. regenerative surgery); maintenance of haemostatic
products on the sites of extraction

Ideal for continuous sutures, elongation of clinical crown,
apicectomy

eign-body response. The use of sutures, for example,
does not directly cause infection, but may promote the
development thereof. Often lam asked what type of su-
ture | prefer: itis a question that | definitely do not like
because it assumes that you have only one type of pa-
tient, only one type of surgery and only one type of sit-
uation. The surgeon must assess each case individually
andselectthe material thatcan best promote healing by
reducing the risk of infection. The main purpose of the
suture must obviously be to achieve a first intention

wound healing,as top priority. Togetasecond intention
healing is always a failure, which involves serious like-
lihood of dehiscence of the wound and high probability
of failure. For this reason, both the knowledge of ade-
quate suturing and knotting techniques (a topic that is
so extensive that we cannot conver it in this work) and
the selection of the most suitable suture material are of
fundamental importance. There are different types of
suture threads, which for the sake of simplicity are sum-
marised in the following table. Sutures can be classified
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Tab. 2_Types of sutures for different
clinical indications.

Fig. 6_Apicectomy and application of
biomaterial.

Fig. 7_A monofilament suture.

Fig. 8_A post-extraction
monofilament suture.

Fig. 9_Excellent healing of tissue in
only six days after extraction.
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Fig. 10_Post-extraction site after
suture removal with no inflammatory

Fig. 11_Suturing deep-layer stitches
using the horizontal mattress
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reaction.

technique with an absorbable suture.
Fig. 12_A continuous suture with an
absorbable monofilament.
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accordingtotheiroriginin natural or synthetic, or based
on their stay in the tissues in absorbable or non-ab-
sorbableandyetaccording totheirstructureinmonofil-
amentor multifilament. Synthetic sutures have consid-
erable advantages with respect to natural sutures such
as silk. Synthetic sutures output lower tissue reaction
and greater tensile strength that allows hence the use
of thinner threads (Figs. 8-10).

The absorbable sutures allow a temporary sealing
ofthe flapsbecause they are broken down by the body
through a hydrolytic process. This process could be
more rapid where there is no homeostasis of the sub-
ject, as in the presence of fever, infections or protein
deficiencies, and this could lead to an acceleration in
the process of absorption of the suture with an inad-
equateseal of the sutureinthe wound for the time re-
quired (and of course, this aspect must be carefully
considered by the surgeon during the surgery and
when choosing the type of suture). Absorbable
threads are often preferred for suturing the deeper
layers of the wounds, where blood clot stability is ab-
solutely necessary (Fig.11). Non-absorbable sutures
thatshould be removed by the surgeon are used in the
superficial layers of the wounds orin the case of overt
infectionsand immunodepressed patients. Multifila-
ment sutures are composed of several filaments
which ensure greater tensile strength and flexibility.
Monofilament sutures on the other hand, are more
inert, but less easy to manage at the time of their use
due to their fragility and the difficulty upon knotting
because of their extreme smoothness (Fig.12). There
are also suture threads, recently introduced on the
market, coated with bacteriostatic agents that can
play an active role in the prevention and protection
against the risk of bacterial post-surgery superinfec-
tion. Itis obvious, however, that the choice of the su-
ture is a key factor in predicting the outcome of our
surgery and, therefore, itis the mostimportant phase
of the intervention.' We should, therefore, pay due
attention to this moment, at least equal to that paid
when we choose the implant or the biomaterial.In-
stead, | often see that this step is regarded as an un-
necessary loss of time, therefore a step treated with
superficiality and negligence. To face later problems
like adehiscence of the flap for which we have norea-

sonable explanation and, even worst, no adequate
solution.

_Conclusion

Dentistryisamong the other medical disciplines, the
one that evolved the most significantly over the past
few years, from the practice of barber surgeons toareal
and veritable medical work, worthy of all the conse-
quent attention and due respect. The dental surgery,
likewise, has experienced a major acceleration in these
years, making interventions that 50 years ago were al-
most unthinkable routine and predictable procedures.
Butperhaps, surgical culture has notkept pace with this
evolution, asifdental surgery were a minor surgery and
therefore not deserving an adequate and serious ap-
proach. Too many times | had to assist to improperly
managed interventions, although important, with little
or no attention to room sterility, the preparation of the
auxiliary staff, the setup of the surgical table. And
choosing for the suture the first (or only!) suture found
in the drawer. Actually, a failure or a preventable infec-
tion as a result of dental surgery, and such may still be
responsible forasignificant morbidity and a certain risk
of mortality.| therefore hope that surgeons willact with
an ever-increasing "surgical” approach, not only with
regard to surgery itself but also in the preparation and
management of the intervention, applying the medical
procedures and preventive measures that will not only
provide for a better understanding of the biological
processes that promote healing but also prevent dan-
gerous and avoidable post-surgery infection which
should not burden our surgery._
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