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Abstract: Background: Dental implantology is the greatest popular choice for the treatment
of partial or total edentulism. However, despite its apparent simplicity, it represents a tech-
nique that necessitates adequate surgical knowledge and significant technical skills. There
are several potential complications related to dental implant surgery and some of these can
be particularly dangerous. The aim of the present study is to make a comprehensive review
of head and neck abscess as a complication of dental implant infections and the consequent
medical and therapeutic approach. Case report: A case of submental abscess related to
peri-implantitis is presented from the hospital access to the emergence surgical treatment
and medical therapy. The patient presented with painful swelling in the right submental
and submandibular region. The surgical procedure included both an extraoral and intraoral
approach. Extraorally, a right paramedian submental incision was performed. Intraorally,
after removal of the fixed prosthesis screwed to a single implant, a muco-periosteal flap was
elevated in correspondence of the third and fourth quadrants to allow implant exposure.
All implant sites of infection and possible complications were removed. Then, Penrose-
type drains were positioned intraorally and extraorally. Results: The patient remained
hospitalized for ten days for clinical conditions assessment, the wounds were treated, and
the drains replaced. Laboratory tests showed that neutrophils and PCR returned to normal
values, indicating an interruption of the inflammatory process. The patient was discharged
in good general and local clinical conditions with dedicated therapy. Conclusions: At
5-month follow-up the swelling had vanished and tissues appeared normotrophic and
healthy. However, a computed tomography (CT) scan of the lower arch showed significant
generalized bone loss at the mandibular level compatible with a state of advanced bone
atrophy. The early diagnosis and treatment of these complications is fundamental for the
patient prognosis.

Keywords: dental implant; submental abscess; peri-implantitis; infection; malpractice

1. Introduction

Implant therapy is currently the most widespread method for the treatment of partial
or total edentulism and, despite its apparent simplicity, it is a procedure that requires
considerable technical skills and in-depth surgical knowledge. Even dental implants can
in some cases become the source of an infectious process; in these cases, iatrogenic error
often assumes a certain relevance, where the general principles of surgery and the adequate
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rules of asepsis are not respected [1,2]. In fact, despite the high safety procedures adopted,
implant surgery is not free from the possible development of complications [3-5].

Most complications are directly apparent, but some can occur much later. Most
complications can be anticipated during treatment planning and execution and therefore
are preventable. Minor bleeding is inherent during the placement of dental implants, as
with any surgical procedure. However, major bleeding is rare and can be life threatening.
The causes of major bleeding may be related to systemic issues or regional anatomy
characteristics. Failure to recognize variations in the regional anatomy of the maxilla and
mandible can be the cause of major bleeding during implant placement.

Some publications have reported bleeding, in some cases life-threatening hemorrhage,
after the placement of implants in the anterior mandible [6-9]. The cause of bleeding during
implant placement in the anterior mandible is perforation of the lingual cortex, resulting
in injury to the terminal branches of the sublingual or submental artery [8,10]. The risk
of perforation is high when the lingual fossa is very deep and is even advanced when
no flap is elevated during the procedure. Several techniques are available for assessing
potential implant sites in both the anterior and posterior regions of the mandible, including
both clinical assessment and radiographic evaluation of the proposed site. The results of
palpation of the ridge are variable; however, during the procedure, dissection of the lingual
aspect of the mandible can determine its curvature and help to prevent perforation. An
examination using a facial computed tomography (CT) with attention to the lingual aspect
of the mandible also alerts the surgeon to possible risks of perforation in this region.

Management of bleeding once perforation has occurred requires both control of the
hemorrhage and security of the airways. In the early stages, when hemorrhage is seen in the
floor of the mouth, basic measures should be taken, including direct bimanual compression
at the suspected perforation site and control of the patient’s blood pressure if elevated.
If hemorrhage is severe, it is almost impossible to visualize the anatomy in the affected
area. Retraction of the artery after laceration makes ligation difficult or unmanageable. If
operative intervention is necessary for controlling the hemorrhage, an extraoral approach
for ligation procedures is preferred [7]. Surgical intervention for ligation of vessels is
frequently unnecessary, but the patient may need to be intubated for several days for
airway protection. Antibiotics should be used to prevent infection when hematomas are
extensive, principally in the case of intraoral communication. Steroid therapy should also
be considered for reducing swelling [7,11].

A CT should be included in the planning stages for implant placement in the anterior
region of the mandible to clearly visualize the mandibular anatomy and evidence eventual
anatomical variables [12-15].

Numerous cases of displacement or migration of implants into adjacent spaces have
been published, usually as case reports [16-18].

Intraoperative and early displacement of dental implants has been attributed to low
bone density, thin cortical bone, anatomic differences, previous infection, osteopenia or
osteoporosis, and poor surgical technique. Displacement and migration of dental im-
plants have been reported to occur in the maxillary sinus, sphenoid sinus, and ethmoid
sinus [16,17]. They have also been reported to perforate the nasal floor and, in one case, the
anterior cranial fossa [19].

Cases of implant migration into maxillary sinus are frequently reported; however,
implant displacement into other anatomical spaces like the nasal cavity is uncommon [18].

Generally, these types of complications result from planning errors or surgical inexperi-
ence. When implants migrate into the sinus, there may or may not be signs or symptoms of
infection, but there will likely be an oral-antral communication. If infection occurs, it may
involve the adjacent sinuses. Therefore, the removal of displaced implants is recommended.
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Implants that are displaced into the maxillary sinus can be removed with a Caudwell-Luc
procedure or by a trans nasal approach with functional endoscopic sinus surgery.

One case report described the displacement of a dental implant into the anterior cranial
fossa and its endoscopic removal. A dural repair was necessary for treating a subsequent
leak of cerebral spinal fluid. The authors did not describe the placement of this implant [19].
A retrospective analysis of 244 cases of complications after the placement of zygomatic
implants found 2 cases of subcutaneous malar emphysema caused by dislocation of the tip
of the implant burs in the zygomatic—facial region. The subcutaneous emphysema resolved
naturally by resorption of the air [20].

The sublingual salivary gland can be injured when an implant is placed in the posterior
mandible [21]. The contiguity of the sublingual gland to the lingual cortex of the mandible,
which lies directly below the mylohyoid muscle, makes it susceptible to injury if penetration
occurs in this area.

Cases of development of neck and mediastinal abscesses with serious compromise
of the patient’s health conditions have been found in the literature [22-33]. Some cases
described severe complications like descending necrotizing mediastinitis following osseoin-
tegrated dental implant placement [22-24]. Chest and neck CT images can reveal detailed
information regarding the extent of the necrotizing process, and suggest, within the surgical
treatment, the best approach for an effective drainage. The most common CT findings
included increased attenuation of mediastinal fat, localized mediastinal fluid collections,
free gas bubbles in the mediastinum, pleural effusions and sternal dehiscence [34].

Submandibular space infections are potentially lethal infections. Airway obstruction
and spread of infection to the mediastinum are the most troublesome complications. There-
fore, the maintenance of a secure airway is paramount and aggressive treatment is justified.
Patients with cellulitis and small abscesses can respond to antibiotics alone. A surgical
drainage should be performed in patients with larger abscesses, Ludwig’s angina, anterior
visceral space involvement, and in those who do not respond to antibiotic treatment [25].
The literature reports some cases of Ludwig’s angina as a complication of odontogenic
infections. Ludwig’s angina is a condition that could be fatal, causing severe diffuse cel-
lulitis bilaterally that affects the submandibular, sublingual, and submental areas. It has
an acute onset and progresses rapidly. A common and potentially deadly complication is
airway impairment. Most cases of Ludwig’s angina are odontogenic in etiology, primarily
resulting from infections of the lower second and third molars. These cases demonstrate
the lethal effects of odontogenic infections [26-29,33].

Recently, peri-implantitis has become one of the most frequent late complications of
dental implants with the risk of developing serious inflammatory processes.

Peri-implantitis is defined as “a pathological condition affecting the tissues around im-
plants, characterized by inflammation of the peri-implant connective tissue and progressive
loss of supporting bone”; it has an incidence ranging from less than 7% to 37% of implants
and can be perpetuated by a bacterial infection that has contaminated the implant surface
and by excessive biomechanical forces [3-5,35]. Peri-implantitis today, if not intercepted in
the early stages, is considered an irreversible process, which presents as the main therapy
the surgical removal of the implant [36-40].

Clinical signs such as fever, dysphagia, pain, swelling and trismus should be consid-
ered alarm bells of possible surgical infection; finally, a head and neck CT remains the most
important diagnostic tool [6,41-44].

The aim of this work is to describe a case of submental abscess caused by peri-
implantitis. The following clinical case represents an example of a diagnostic and surgical
procedure of a neck abscess, involving the submandibular and submental region, starting
from an infection involving dental implants.
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2. Case Description

A 77-year-old man (Caucasian) went to the emergency room of the Policlinico Um-
berto I with an evident swelling of the neck, which involved the right submental and
submandibular region (Figure 1).

Figure 1. Extra-oral view of swelling of the neck (A) right view. (B) frontal view. (C) left view.

The following day, he was admitted to the Otorhinolaryngology (ENT) Ordinary
Hospitalization Department with an admission diagnosis, later confirmed, of a right sub-
mental and submandibular abscess of possible dental implant origin. In the immediate
pathological anamnesis, the patient reported that approximately 15 days before he had
undergone surgery for the insertion of four dental implants (bone level) in the mandibular
area, which was followed by the appearance of a painful swelling in the right submental
and submandibular region. Following this, the patient took a pharmacological therapy with
amoxicillin and acid clavulanic 1 g (Augmentin®, GlaxoSmithKline, Brentford, UK) and
Betametasone 1 mg (Bentelan®, Alfasigma S.p.A, Bologna, Italy) for 6 days, but without
having any benefits, and instead reported a worsening of the symptoms and difficulty
in swallowing. From the remote pathological anamnesis, arterial hypertension, hyper-
uricemia and hypercholesterolemia are highlighted and pharmacologically managed with
Allopurinolo 300 mg (Zyloric®, Teofarma S.r.l., Pavia, Italy), Telmisartan 80 mg (Micardis®,
Boehringer Ingelheim Italia S.p.A., Milan, Italy), Atorvastatina 10 mg (Totalip®, A. Menar-
ini Manufacturing Logistics and Services S.r.l., ’Aquila, Italy). On extraoral objective
examination, the swelling appeared warm, painful, mobile, of a tense-elastic consistency
and with normotrophic surrounding skin. The intraoral objective examination confirmed
the recent introduction of dental implants at the mandibular level and the presence of
hyperemic surrounding soft tissues. The orthopantomography, performed four days before
access to the emergency room, showed clear signs of inflammation and bone resorption
in the mandibular arch, evidenced by osteolytic areas of radiolucency both around the
recently inserted implants and around the only previously inserted implant that appeared
to support alone the lower prosthesis (Figure 2).
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Figure 2. Preoperative panoramic X-ray.

Previous panoramic X-rays showed that the patient had already undergone previous
failed attempts of implant rehabilitation. The panoramic X-ray, performed approximately
nine months before hospitalization, showed that of the seven implants previously inserted
three years earlier in the lower arch, only three remained and had also undergone a
significant process of peri-implantitis and bone resorption (Figure 3).

Figure 3. Previous panoramic X-rays (A) panoramic X-ray three years earlier. (B) panoramic X-ray
nine months earlier.

The development of cervical swelling would therefore appear to be related to the
formation of a peri-implant infectious process in a region that had already been previously
weakened in terms of both soft and hard tissues. In fact, the therapeutic rage would have
allowed the infectious process to make its way through anatomical structures that were
now compromised and to reach the spaces of the neck by gravity. An urgent CT scan of the
head and neck area was requested and performed, before and after the administration of
contrast medium. The report confirmed the presence of an abscess in the right submental
and submandibular area, with a multi-chambered appearance, which infiltrated the mylo-
hyoid, genioglossus muscles and the submandibular gland. The infectious process slightly
compressed but did not exceed the hyoid bone, located at the third and fourth cervical
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vertebrae; the lack of involvement of the hyoid bone at the time of admission confirmed
that the infection had not yet invaded the airways. In the axial cuts it was possible to
observe the infectious process affecting the implants, that caused an interruption of the

right lingual cortex, probably representing the infectious path from the oral cavity to the
neck region (Figure 4).

Figure 4. CT scan showing the presence of an abscess in the right submental and submandibular area,
with a multi-chambered appearance, which infiltrated the mylohyoid, genioglossus muscles and the
submandibular gland. (A,B) the air column, at the level of the hypopharynx, was slightly displaced
to the left, but without compression. (C) coronal cut highlights the involvement of the abscess in the
right submental and submandibular area. (D) we can observe how the infectious process affecting
the implants has caused an interruption of the right lingual cortex (red arrow).

Laboratory tests showed an increased number of neutrophils and high values of C-
reactive protein (PCR) (1.4 mg/dL compared to the reference values 0-0.5). LDH (lactate
dehydrogenase) value was also increased (282 units per liter (U/L) compared to the normal
range of 135-225 (U/L), indicating a destructive cellular process of an inflammatory nature.
The patient underwent surgical drainage of the abscess collection and removal of the dental
implants; the procedure required interdisciplinary collaboration between an anesthetist,
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an ENT specialist, and an oral surgeon. Surgery was carried out under general anesthesia
(TL1), by nasotracheal intubation, due to the invasiveness of the surgery. Anesthesia was
induced by Propofol B. Braun (2 mg per kg), then Fentanyl (3 mcg per kg) and Esmeron
(0,6 mg per kg) were administered. The patient was ventilated with 1% Sevorane in
65% Nitrous Oxide (N20)/35% Oxygen (O;). Infiltrative local plexus anesthesia with
vasoconstrictors was performed lingually and buccally along the interforaminal area.
The surgical procedure included both an extraoral and intraoral approach. Extraorally,
a right paramedian submental incision was performed, followed by an incision of the
superficial cervical fascia, which immediately allowed the drainage of the purulent material;
subsequently, the dissection continued up to the floor of the oral cavity, to complete the
cleaning of the abscess cavity and provide for accurate hemostasis. Intraorally, after removal
of the fixed prosthesis screwed to a single implant, a muco-periosteal flap was elevated
in correspondence of the third and fourth quadrants to allow implant exposure. Once the
implants, which already had mobility and poor bone stability, were exposed, they were
removed starting from the affected side, and the purulent material was drained (Figure 5).

Figure 5. Intra-operative view (A) of the only implant that supported the lower prosthesis. (B) view
of exposed implants affected by peri-implantitis. (C) residual bone cavity.
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Once the implants were removed at the abscess site, a hemostatic forceps was inserted

into the access cavity, first closed and then opened inside in various directions, to obtain a
deepening of the underlying planes by blunt means and in complete safety with respect to
the surrounding noble anatomical structures (Figure 6).

Figure 6. (A,B) Hemostatic forceps inserted into the access cavity, to obtain a deepening of the
underlying planes by blunt means and in complete safety.

Using a sterile gauze inserted from the intraoral side and brought out through the
extraoral incision, the cervico-oral communication was regularized, ensuring its patency
and complete removal of the infected material. Then the remaining implants, site of
infection, and possible complications, were removed (Figure 7).

After regularizing the alveolar cavities, Spongostan (Johnson & Johnson Medical
S.p.A., Cologno Monzese, Milan, Italy)) was inserted for hemostatic purposes and Penrose-
type drains were positioned intraorally and extraorally, kept in place by a continuous suture
of both quadrants in Vicryl 3/0 (Ethicon, Jhonsoné&Jhonson, New Brunswick, NJ, USA).

The patient remained hospitalized for ten days for clinical condition assessments, the
wounds were treated, and the drains replaced. Laboratory tests showed that neutrophils
and PCR returned to normal values, indicating an interruption of the inflammatory process.
The patient was discharged in good general and local clinical condition with the following
home therapy: Augmentin® 1 gr, 1 tablet every 8 h for 7 days, Paracetamolo 1 g Tachipirina®
(Angelini Pharma S.p.a., Rome, Italy) as needed, Deltacortene® 25 mg, (Prednisone, Bruno
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Farmaceutici S.p.A., Rome, Italy) 1 tablet after breakfast for 3 days, then % tablet after
breakfast for another 3 days and Chlorhexidine 0.2% mouthwash, oral rinses 3 times a
day. Check-ups were performed at 1 and 2 weeks and 1 month, showing a good state of
healing of the tissues. After 5 months the complete disappearance of the swelling and
general appearance of the tissues was confirmed. Even at the intraoral level, the soft tissues
appeared totally healthy and perfectly healed; however, a significant atrophic state of the
arch is evident following the infectious process (Figure 8).
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Figure 7. Implants removed.
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Figure 8. Extraoral and intraoral view post-surgery. (A) frontal view; (B) right view. Disappearance
of the swelling with normotrophic and healthy tissues. (C) Intraoral view, healthy soft tissues and
evident bone atrophy.

At 5-month follow-up, a CT scan was performed showing generalized bone loss at the
mandibular level, with involvement of the right lingual cortex, and a state of bone atrophy
at the level of the entire mandibular arch with superficialization of the inferior alveolar
nerve (Figure 9).
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Figure 9. 5-month follow-up CT scan. Red line = inferior alveolar nerve.

3. Discussion

Dental implant surgery is a clinically well documented and validated treatment proce-
dure in dentistry and is a safe surgical procedure with overall high success rates. However,
surgical inexperience, insufficient planning, changes in intranasal sinus pressure, autoim-
mune reaction, peri-implantitis or bone resorption, improper occlusal forces, and bone
deficiencies could be responsible for implant displacement complications. The literature
reports that late hemorrhages, bone dehiscences, infections, and implant failures are among
the most frequent post-operative complications [45-48]. Only a few cases have been de-
scribed in the scientific literature as experiencing such severe complications after dental
implant surgery [1,22-24,45,49].

Of these few works, three described the displacement of implants in the submandibular
region as the trigger for the inflammatory process; one described a potentially lethal
hemorrhage after implant surgery with perforation of the lingual cortex, and two described
necrotizing mediastinitis following the insertion of implants in the mandible. All clinical
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cases share potentially lethal complications and emergency surgical management supported
by medical therapy.

Early stages of peri-implantitis can be treated with Low-Level Laser and Antimicrobial
Photodynamic Therapy protocols used to reduce periodontal biofilm cultures, with the
superiority of antimicrobial photodynamic therapy [50].

Laser treatment can result in a short-term reduction in periodontal pocket depth, while
air powder abrasive is efficient in cleaning a previously contaminated implant surface.
Surgical elimination of a pocket, bone recontouring and plaque control are also applicable
for treating peri-implantitis [51].

However, in this case none of these treatments would have been effective given the
severity of the disease.

Complications can be avoided or reduced by proper patient selection and evaluation.
A careful evaluation and understanding of the bone anatomy and architecture, including
the quantity and quality of available bone, are mandatory before implant placement. In
addition to the physical examination and CT scan with the patient wearing a radiopaque
lined stent yields valuable information and aids in the planning process. A thorough clinical
and radiographic examination can be helpful in determining morphologic abnormalities
and reducing the incidence of operative complications, such as perforation of the lingual
cortex, associated bleeding, and damage to contiguous structures [49-51]. An important
difference in the time of onset of peri-implantitis between patients with systemic disease
and healthy patients has been confirmed. Hypertension, diabetes mellitus and osteoporosis
have an important influence on the early onset of peri-implantitis [52].

The possibility that a peri-implant infectious process can contaminate spaces or organs
in continuity with the oral cavity, although rare, appears to be associated with a series of
pre-operative, intra-operative and post-operative factors, in which iatrogenic error often
assumes a predominant position [53-60]. It is known that white blood cells and PCR can be
considered as effective indicators to signal the presence of an infectious process, evaluating
its severity and monitoring the effectiveness of the treatment regimen in patients affected
by infections of the head and neck area [61-63]. From the radiographic investigations
and the reconstruction of the patient’s dental clinical history it appears evident that the
origin of the complication is clear medical responsibility on the part of the previous dental
operator. Among the intraoperative factors, the literature reports that one of the most
common causes that can lead to the opening of an infection route between the oral cavity
and the underlying areas is the perforation of the lingual cortex during the positioning of
an implant [64-67]. As in our case, the preoperative CT shows the evident interruption of
the lingual cortex in correspondence with the implants positioned in the right hemiarch;
this interruption would seem to be also due, in addition to a positioning of the implant
very close to the lingual cortex itself, to a series of wrong choices made over the years by
the operator.

The patient, as evidenced by the panoramic X-ray dating back to three years earlier,
had already undergone at least two subsequent interventions for the positioning of implants
in the lower arch, some of which presented characteristics of suffering and then failed.
From the panoramic X-ray performed nine months before hospitalization, it is evident that
of the seven previously inserted implants, only three affected by peri-implantitis remained
with a consequent severe bone loss. From the most recent panoramic X-ray, it is clear
that only one of the three previous implants was left in situ, in order to fully support the
lower prosthesis; the latter represents another factor that probably played an important
role in determining an imbalance of forces on the bone and further resorption; it can be
noted that, compared to the previous panoramic X-ray, four more implants were inserted,
one of which (the first on the left) was in the same location (already evidently weakened)
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of a previously removed implant. At the time of the surgical drainage of the abscess,
none of these implants presented characteristics of primary stability within the bone. The
result was the therapeutic obstinacy considered one of the main factors that led to the
dissemination of the infectious process from the mandibular region to the cervical region
with the fortune of having intercepted the pathology before it involved the respiratory
tract and the mediastinum; the abscesses that involve the submandibular region, due to the
anatomical position of this space, can easily degenerate into even fatal complications such
as Ludwig’s Angina or necrotizing descending mediastinitis [10-14,17].

Recently featuring among the innovative procedures to combat peri-implantitis, we
include the use of platelet factors and chitosan clotting, which help decrease the risk of
implant loss by ensuring better implant stability. Ample data indicate that usage of Platelet-
rich plasma (PRP) and platelet-rich fibrin (PRF) in oral surgery shows promising results,
as well as the chitosan coating thanks to its potential to increase healing and antiseptic
activity [68,69].

4. Conclusions

The possibility that an infection involving an implant may degenerate into the in-
volvement of other spaces or organs in direct communication with the oral cavity is an
eventuality that should not be underestimated. Although the incidence is relatively low, all
precautions should be taken in terms of prevention, evaluation of risk factors, planning
of surgical treatment and intra-operative management to avoid this type of problem. This
case demonstrates the importance of an early diagnosis, which involves rapid recognition
of the clinical symptoms, and of a multidisciplinary surgical approach in the treatment
of this type of situation and in the prevention of worse complications. Trismus, diffuse
swelling of the floor of the mouth, dysphonia, dysphagia, and dyspnea are all alarming
symptoms. All patients presenting these symptoms and a history of oral surgery should be
referred to an emergency room as soon as possible.
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