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dental implants

In the second day following surgery, and because of 
indirect compression by the implant on the IAN, the 
patient reported numbness and a burning sensation 
in her ipsilateral lower lip, part of her chin and buc-
cal mucosa. The numbness and burning continued 
until it disappeared completely by day 10 postoper-
atively. Intervention was restricted to follow-up and 
careful communication with the patient with report-
ing of signs and symptoms. The implant was loaded 
successfully and followed up for nine months after 
surgery with no abnormality in sensation reported.

Conclusion: In such a clinical scenario, delaying 
a surgical approach, monitoring radiographs, clear-
ly communicating with the patient, and evaluating 
the need of referral are recommended. 

Dental implants are an integral part of current dental prac-
tice and widely accepted. Any dental intervention may lead 
to undesired effects or an iatrogenic outcome, which may 
or may not be avoided. A good practitioner always aims to 
“do no harm to the patient.” Some surgical procedures, in-
cluding implant dentistry, are highly predictable but, at the 

A B S T R A C T

Introduction: Although there are multiple stud-
ies regarding direct injury of the inferior alveolar 
nerve (IAN) during dental procedures, data relat-
ed to an indirect compression phenomenon of the 
nerve is limited. This case report aims to review the 
topic of an iatrogenic indirect compression phe-
nomenon following surgical placement of a dental 
implant and to report a clinical case of an indirectly 
compressed IAN with temporary loss of sensation 
following placement of a dental implant in the pos-
terior mandible. 

Case Presentation: Implant placement was used 
to replace tooth #31 (lower right second molar) in 
a healthy female patient. Prediagnostic cone beam 
computed tomography (CBCT) revealed sufficient 
bone volume, with an average of 15 mm height su-
perior to the inferior alveolar canal and an average 
of 10 mm width of the alveolar ridge. Aided by an 
acrylic surgical stent, a bone-level implant size of 4 
mm x 10 mm, with an average distance of 5 mm su-
perior to inferior alveolar canal was inserted. 
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same time, not without risks. These risks may be biological 
or mechanical, i.e., surgical or restorative in nature.

The interior alveolar nerve (IAN) is the largest branch 
of the posterior division of mandibular nerve, which is a 
branch of the fifth cranial nerve, the trigeminal nerve 
(Figure 1).[1,2] Injury to the IAN can result from pathology 
or from iatrogenic causes while performing oral-related 
treatments. The injury can lead to temporary or perma-
nent neurosensory disturbance of the innervated sites by 
anesthesia, hypoesthesia and/or neurogenic discomfort.[3] 
In addition, this damage can be applied either directly to 
the nerve, or indirectly through compression. Dental pro-
cedures that may result in IAN injury include: nerve block 
injections,[4] oral surgery in the posterior mandible,[5] den-
tal implant placement,[6,7] orthodontic treatment[8] and end-
odontic treatment.[9,10] 

This paper aims to review the iatrogenic indirect com-
pression phenomenon of the IAN following surgical place-
ment of a dental implant and to report a clinical case of an 
indirectly compressed IAN with temporary loss of sensa-
tion following placement of a dental implant in the poste-
rior mandible. 

Case Report
Patient Information
A healthy, mentally stable 27-year-old female presented to 
our dental implant clinic for replacement of missing tooth 
#31 (lower right second molar), which was extracted five 
weeks previously. 

Clinical Findings
The clinical examination revealed good vertical and me-
sio-distal prosthetic space, absence of periodontal pock-
ets around adjacent tooth #30 (>3mm), and a wide zone 
of keratinized mucosa buccal to the missing tooth site 
(>5mm). The patient had normal mouth opening, with no 
signs or symptoms of parafunctional habits. She had good 
oral hygiene, with a plaque index=0 and gingival index=1.

Three-dimensional radiograph cone beam computed 
tomography (CBCT) revealed sufficient bone volume for 
surgical placement of dental implant with average of 15 
mm height of bone superior to the inferior alveolar canal 
and an average of 10 mm width of alveolar ridge (Figure 2).
A prosthetically driven implant, sized 4 mm x 10 mm was 
planned considering safety margin of >3 mm of bone supe-
rior to inferior alveolar nerve canal. 

Timeline
On the day of surgery, the patient signed surgical consent 
forms. Local anesthesia infiltration buccal and lingual to 

Figure 1. Right side (A) Lateral; (B) Medial surface anatomy. [1] Trigeminal nerve V “the fifth 
cranial nerve.” [2] Ophthalmic branch V1. [3] Maxillary branch V2. [4] Mandibular branch V3. [5] 
Lingual nerve. [6] Inferior alveolar nerve/Mandibular canal. [7] Mandibular foramen. [8] Mental 
foramen. [9] Mental nerve. [10] Incisive branch. [11] Long buccal nerve.

Figure 2. Preoperative CBCT shows presence of more than 15 mm of alveolar bone to house 
implant superior to IAN canal.

Figure 3. Intraoperative periapical radiograph shows alignment and safe drilling for preparation of 
osteotomy site.
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the site was administered (2% lidocaine with 1:80000 epi-
nephrine). Aided by an acrylic prosthetic stent, a 3i bone-
level implant size 4 mm x 10 mm, with an average distance 
of 5 mm superior to the inferior alveolar canal was inserted. 

Pre-, peri- and postoperative periapical radiographs 
were taken for implant alignment and safe drilling (Figures 
3-5). An insertion torque of 40 Ncm with good primary sta-
bility was achieved.

One-stage implant surgery was performed, with a healing 
abutment fixed over the fixture, and the flap was sutured us-
ing 4/0 Vicryl with multiple-interrupted suturing technique. 

Postoperative instructions were given to the patient, 
along with prescribed analgesics for three days (ibupro-
fen 400mg; TID), antibiotic for seven days (Augmentin 
625mg amoxicillin/Clavulanic acid), TID and chlorhexidine 
mouthwash 0.2% (10ml, BID) for 14 days. The patient left 
the clinic in good condition without any pain or bleeding. 

On the second day following surgery, the patient re-
ported numbness and a burning sensation in her ipsilat-
eral lower lip, part of her chin and the buccal mucosa. The 
numbness and burning continued until it disappeared to-
tally by day 10 postoperatively (Figure 6) (Table 1). 

Paresthesia grading was reported and tracked by ask-
ing the patient to grade on a scale of zero to 10, where 10 is 
the maximum paresthesia sensation (second day following 
surgery) and zero is complete return of sensation (day 11 
postoperatively) (Table 1).

Diagnostic Assessment
A CBCT was taken postoperatively to assure that there was 
no direct trauma to the nerve. A distance between the fix-
ture and the inferior alveolar canal was confirmed to be a 
minimum of 5 mm, with no direct trauma to the inferior 
alveolar tissues (Figure 7). 

A periodontal probe UNC-15 (sharp-right angled) was 
applied to lower lip, chin and oral mucosa without breach-
ing, followed by asking the patient to compare sensations 
to that produced by a blunt region of the probe. Areas of 
sensation disturbance in the skin and lip were marked by a 
medical skin marker (Figure 6). 

Therapeutic Intervention
In addition to the mentioned routine postoperative instruc-
tions, medications and intervention were restricted to fol-
low-up and careful communication with the patient with 
reporting signs and symptoms. 

Follow-up and Outcomes 
The implant was loaded successfully with a full ceramic 
prosthetic crown three months after surgery. The patient 

Figure 4. Bone-level 3i implant sized 4 mm x 10 mm immediately after surgical insertion.

Figure 5. Immediate postoperative panoramic radiograph shows implant at site 47 (lower right 
second molar). Note recent extraction site of tooth 47 (five weeks old) with less calcified bone.

Figure 6. Extraoral numbness area of lower right skin and chin was outlined by medical pin using 
sharp blunt discrimination method (SBD).
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was followed for six months after loading with no abnor-
mality in sensation reported.

Discussion
One of the complications faced by the clinician and the pa-
tient following implant placement in posterior mandible is 
direct or indirect injury to the IAN. The injury leads to sen-
sory disturbances that provide an unpleasant experience 
for both the doctor and the patient.[11] 

The incidence of altered sensation was reported in 
literature as short-term (10 days after implant placement) 
in 13% of cases, while long-term (one year after implant 
placement) is reported in 3% of cases.[12] For the patients 
who initially reported altered sensation, 80% of them 
would return to normal sensation within six months after 
surgery, and 91% of them would return to normal sensation 
one year after surgery.[12]

As a protocol in our dental center, cone beam com-
puted tomography (CBCT) is the diagnostic image used for 
preplanning of our case (Figure 2). CBCT was used again 
to confirm the absence of direct trauma of the IAN after 
the patient started feeling the symptoms (Figure 7). As 
compared to a panoramic radiograph for planning a surgi-
cal procedure, Nathalia et al., in a recent systematic review 
and meta-analysis, found that both a panoramic radiograph 
and CBCT offer similar ability to reduce the risk of tempo-
rary paresthesia of the IAN after oral surgery, specifically, 
third-molar surgery.[13] 

The patient was anesthetized using 1.8 ml local infiltra-
tion of 2% lidocaine with 1:80000 epinephrine. Injections 
were given buccal and lingual to the surgical site, and the 
patient reported no pain during the surgical procedure. 
Some authors suggest using infiltration as an injection 
technique since it would allow a painful stimulus and en-
able the patient to warn the surgeon of close proximity to 
the IAN.[14-16] However, in a recent randomized controlled 
clinical trial comparing IAN block with infiltration, the 
study concluded that when using mandibular infiltration, 
and getting closer to the canal, the feeling of pain is not 
increased and it is, therefore, not recommended to use the 
presence of pain as a warning to avoid IAN injuries.[17]

It is recommended that after placement of posterior 
implants near the IAN canal, to check whether the patient 

experienced a return of normal sensation. This can be six 
hours postoperatively, after the local anesthesia effect wears 
off.[11] The presence of persistent numbness/paresthesia in 
the lower lip and chin on the same side would be the first 
sign that direct or indirect damage to IAN has occurred. 

Indirect trauma to the IAN can result from development 
of a hematoma and edema[11] from drilling at the surgical site 
or by indirect compression from the implant body.[18] 

Park et al., in 2012, reported two cases of indirect trau-
ma by compression to the IAN. Their explanation for this 
phenomenon is, since the diameter of the drill is smaller 
than that of the dental implant, the size difference makes 
for a tight fit of implant and the bone hole to increase the 
initial stability of the implant. This will lead to compress-
ing the cancellous bone.[18] In cases where the IAN courses 
close to the dental implant and is not protected by the nerve 
canal, it can also lead to indirect nerve injury.[18]

Implant surgical placement can be performed the 
same day as extraction to limit additional surgeries (im-
mediate approach), four to eight weeks after extraction to 
allow for soft-tissue healing (early approach), or after >12 
weeks from extraction to allow for soft- and hard-tissue 
healing (delayed approach).[19] In our present case, an early 
approach of implant placement was used, where the pa-

Figure 7. Two weeks postoperative CBCT shows evidence of no direct trauma from implant to IAN 
canal.
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tient had extraction of her lower right second molar five 
weeks prior to implant surgery. The site was less mineral-
ized on radiographs compared to the rest of her alveolar 
bone in the posterior mandible. This may give an addition-
al explanation of how indirect compression and edema led 
to temporary paresthesia of the ipsilateral IAN. Based on 
this explanation, we recommend careful evaluation and 
clear communication with the patient about the possibil-
ity of temporary paresthesia of the IAN when an implant 
is placed in the posterior mandible following a recent ex-
traction. However, it is currently impossible to suggest how 
long we should wait after extraction, prior to performing 
implant surgery, to avoid temporary paresthesia of the IAN. 

In the literature, there are several tests used to objectively 
measure sensation disturbance; they all produced similar re-
sults.[11,20] In the reported case, we used the sharp blunt dis-
crimination method (SBD), where a sharp right-angle dental 
probe (UNC #15) was applied to the lower lip, chin skin and oral 
mucosa area without breaching the tissue. This was followed 
by asking the patient to compare the sensation produced by 
the sharp end of the probe to that produced by a blunt region 
of the probe. The area of sensation disturbance in the skin and 
lip was marked by a medical skin marker (Figure 6). 

Since the patient reported a dramatic improvement of 
symptoms day-by-day following the surgery, our interven-
tion was restricted to follow-up, careful communication 
with the patient, and reporting signs and symptoms. This 
improvement may be explained by body adaptive mecha-
nisms and by the local, gradual absorption of the possible 
hematoma that formed at the surgical site.

Generally, early management is of extreme impor-
tance, and the injury is more likely to be persistent when 
there is an increased duration between injury and inter-
vention with the patient.[21] Furthermore, late diagnosis 
and ignorance of intervention may lead to development of 
tunnel syndrome, where an increased pressure on periph-
eral nerves might occur, followed by impaired neural mi-
crocirculation and focal demyelination.[22] 

In some cases, intervention to treat the effects of 
trauma to the IAN may include medications (i.e., steroidal 
anti-inflammatory drugs, dexamethasone, tricyclic antide-
pressants, pregabalin, topical 5% lidocaine patches [Ver-
satis], benzocaine topical local anesthesia [LA] cream, and 
LA with Botox injections), cognitive behavioral therapy, re-
moval of the implant and IAN canal decompression.[18,23,24]

Evaluation of risk factors is important to avoid direct 
and indirect injury to the IAN. Risk factors can be classified 
into general, intraoperative and postoperative,[25] and may 
include: high patient expectations, pre-existing altered sen-
sation, improper selection of site for implant placement or 

implant size, anatomical- and radiological-related factors, 
female patients, increased age, protrusion through the lin-
gual or buccal plate, perforation of the IAN canal, extensive 
bleeding, inexperienced surgeons, recent extraction, less 
corticated canal, repeated IAN blocks, the interval between 
the time of injury, and diagnosis and treatment.[11,18,25-27] 

Clear communication between dentist and patient, 
careful evaluation of risk factors and planned treatment 
are critical for successful treatment and avoidance of direct 
and indirect injury to the IAN during implant placement.[12]

Conclusion
In general, if there is no infection, no inflammation of clini-
cal significance, and an absence of clinical and radiograph-
ic pathology, then a wait-and-see policy should be adopted. 

In the case at hand, the following points may be con-
sidered for a favorable outcome:
1. Monitoring radiographically on a monthly basis is rec-

ommended for six months.
2. The patient should be reassured that paresthesia is possi-

ble, but it is a resolvable and manageable clinical situation.
3. If paresthesia persists, alternate measures should be adopted, 

i.e., removal of the implant and/or referral to a neurologist. p

Queries about this article can be sent to Dr. Alsalman at wesamcom@hotmail.com.
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