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Abstract

Introduction: Rhinoplasty, frequently ranked among the most performed cosmetic surgeries around the world, is usually done to adjust the
nose’s shape for appearance (aesthetic) or breathing (functional) purposes, or both. Because the procedure deals directly with nasal and facial
anatomy, it doesn't just stop there. It can, and often does, affect nearby structures. The dental region, in particular, tends to be more vulnerable
than often anticipated. Risks extend beyond what’s immediately visible. One complication that might arise is root resorption. This involves a
slow breakdown of dentin and cementum, set off by odontoclast cells, and can lead, over time, to tooth movement or even loss.

Aim of the study: To investigate whether root resorption could emerge as a post-op complication in the maxillary anterior teeth after
rhinoplasty.

Materials and methods: A total of 195 individuals, aged 18 to 45, underwent either open or closed rhinoplasty procedures, without gender
preference, addressing both aesthetic and functional concerns. CBCT scans were obtained at intervals of 3, 6, 9, and 12 months following
surgery to check for root resorption evidence.

Results: The statistical analysis found no significant relationship between rhinoplasty and root resorption development in maxillary anterior
teeth. It found that root resorption occurrence was likely independent of the type of rhinoplasty (chi-square was 3.16, p-value was 0.07, not
significant at p>0.05).

Conclusion: The study found a non-significant shift toward increased root resorption in the maxillary anterior teeth with rhinoplasty, and

it did not suggest decisive evidence of a higher risk. The study also found that external root resorption was more common than internal
resorption, and among the teeth observed, it found that the maxillary central incisors ended up being the ones most frequently involved.
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Introduction

Rhinoplasty, often seen as one of the hardest operations
in plastic surgery. The nose is not just a structure, it's shape,
space, and movement. It breathes, senses, and reacts, all
tangled. Emotions rise, breaths shift, Immune signals respond.
Even subtle habits may shift. The anatomy curves and folds in
ways that challenge the hands that try to reshape it. Nothing
about it stays simple. The nose sits right at the center of the
face. Even a small change can catch the eye fast. That alone

pulls many people toward the idea of reshaping it. But there’s
more underneath. Function, emotion, breath, and immune
response all fold into the mix. Planning the operation. That part
does not happen in isolation. Every layer—function, emotion,
biology—adds its twist. After surgery, those same layers still
speak. Not always loud, but present. Some complications
show up early, the big ones especially. Catching them matters.
Helps guide the surgeon’s next step. Helps shape what gets
said to patients, what can be expected, and where the edge of
possibility sits [1].
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Modern rhinoplasty is generally carried out through either
the open or closed technique, though which one stands as
superior remains unsettled [2]. Open technique allows for
direct view of the nasal framework, making it easier to catch
and handle internal irregularities. This way, corrections can be
more precise. Still, the external incision across the columella
sometimes leaves a visible scar afterwards [3]. In contrast,
the closed method avoids external cuts and usually wraps up
faster than the open version. Healing time tends to be shorter
as well. But there’s a trade-off. Access through the nostrils
narrows the view, limits control over internal structures. That
makes precise shaping tougher and might raise the likelihood
of errors or unwanted outcomes [4].

Tooth root resorption

Root resorption tends to occur when mineralized cementum
or dentine breaks down, not from bacteria, but through the
activity of clastic cells working in contact with both the softand
hard parts of the tooth [5,6]. In fully developed dentitions, the
process often comes from cells resembling osteoclasts, known
as odontoclasts, sometimes multinucleated, sometimes not.
Under usual conditions, roots stay intact, shielded by a layer
of unmineralized cementoid on the outside and pre-dentin on
the inside. These layers act as barriers. Clastic cells, simply put,
cannot latch onto surfaces that remain unmineralized [6,7].

Tooth root resorption classification

Internal root resorption: It tends to start around the canal
wall, slowly eating into the nearby radicular dentine over time.
Found within the canal system itself [8], this condition carries
a somewhat uncertain background—the precise causes and
mechanisms still lack full explanation. Often seen in cases
involving reimplanted or injured teeth, or those treated
with pulpotomy, cavity preps, partial pulp removal, or even
capping with calcium hydroxide. Sometimes linked with
carious lesions, cracks, or heat exposure. These triggers appear
to provoke the pulp tissue, setting off inflammation. In such
a state, certain primitive pulp cells may shift into resorptive
roles—osteoclasts, sometimes macrophages—gradually
leading to internal breakdown of dentine [9,10].

External root resorption

External inflammatory root resorption: A resorptive
process sometimes follows trauma, advanced periodontal
issues, or certain orthodontic interventions, sparking an
inflammatory shift deep within the periodontal ligament.
The damage from this form of resorption tends not to settle
on its own, often progressing with considerable tissue loss
[11]. What precisely drives it, both causes and mechanisms,
remains unclear. Internal resorption seems often associated
with previously injured or replanted teeth, pulpotomized
cases, teeth shaped for crowns, or those exposed to caries
or partial pulp removal. Calcium hydroxide pulp capping,
high thermal exposure, or fracture lines may also play a role.
These irritants stir the pulp tissue into a state of activation,

where inflammation sets off a chain that may convert certain
undifferentiated pulp cells into macrophage-like or osteoclast-
like cells, setting the stage for dentin breakdown [9,10].

External replacement resorption: Over time, leads to loss
of the original root material as bone begins to take its place,
ending up with bone and root tissue directly joined. Typically,
such change follows a strong traumatic event; cases like
avulsion, deep intrusion, or heavy lateral displacement often
led to this outcome [12].

Cervical root resorption: It remains not entirely explained.
A mix of cementum disturbance and periodontal ligament
damage is frequently linked to its onset, though other
unknown contributors might be involved. Among the leading
triggers reported: prior injuries and orthodontic forces. Teeth
most frequently seen with this condition include upper
incisors, canines, and both first molars, especially maxillary
and mandibular ones [13].

Etiopathogenesis of tooth root resorption

Even though the cause of tooth root resorption remains
poorly understood, several risk and predisposing factors have
been observed that can stimulate resorption. Two factors
reported are endogenous and exogenous, related to the host.
Body traits such as race, age, gender, genetic effect, occlusion
characteristics, etc., are endogenous variables [5,14-21].
Exogenous factors include orthodontic treatment, pulp
infection, trauma, tooth bleaching, etc. [14,22-27].

Raised pressure within the root canal space, along with
involvement of prostaglandins and certain cytokines, appears
linked to how internal root resorption develops [15,16,28].
With external inflammatory resorption, things tend to shift
here; damage in periodontal tissues alongside necrotic
changes in the pulp canal seem to matter more. The open
dentinal tubules often attract bacterial buildup and decaying
tissue fragments [5,6]. Meanwhile, in external replacement
resorption, the situation turns somewhat different. It reflects
a faulty repair process, where missing cementum and dentin
slowly get replaced by growing alveolar bone [5,29].

Materials and Methods

A total of 195 individuals, aged 18 to 45, underwent either
open or closed rhinoplasty procedures, without gender
preference, addressing aesthetic and functional concerns at
the radiology departments of several plastic surgery hospitals
in Baghdad, Iraq, between May 2021 and June 2023. Cone
Beam Computed Tomography (CBCT) scans were obtained
at intervals of 3, 6, 9, and 12 months to investigate whether
root resorption could emerge as a post-op complication in
the maxillary anterior teeth after rhinoplasty. The tooth root
resorptions included in the current study were classified into
mild, moderate and severe root resorption based on their
radiographic appearance, location and root structure (Table
1). The CBCT imaging software generated 3D reconstructions

Arch Dent. 2025
Volume 7, Issue 1



Jasim HH. Cone-Beam Computed Tomographic Study of Root Resorption in Maxillary Anterior Teeth Following

Rhinoplasty. Arch Dent. 2025;7(1):3-9.

Table 1. Internal and external root resorption severity.

Resorption Type

Stage

Radiographic Appearance

Location

Root Structure

Internal Root
Resorption (IRR)

Mild (Incipient)

Small, well-defined round or oval
radiolucency continuous with
the pulp chamber or canal within
the pulp space.

Within the pulp space

No visible perforation of root
walls.

Moderate

Enlarged radiolucent area with
irregular shape extending further
into dentin.

Confined within the
root canal system

Dentin walls appear thinner,
but no external perforation.

Severe (Advanced)

Large radiolucency distorting
normal pulp anatomy.

May extend into the
periodontal ligament
(PDL) space

Severe thinning or
discontinuity of dentin,
risking root fracture or
external communication.

External Root
Resorption (ERR)

Mild (Surface
Resorption)

Small, irregular, and shallow
radiolucent defects on the
surface of the root.

Cervical, middle, or
apical third portion of
the root

No observed root shortening
or loss of function.

Moderate
(Inflammatory
Resorption)

Deeper radiolucent areas invade
dentin with irregular, ragged
edges.

It may appear at
multiple sites along the
root

Progressive loss of root
length, sometimes with
widened PDL space due to
inflammation.

Severe (Extensive
or Replacement

Large, irregular resorptive defects
leading to root shortening.

Can involve extensive
portions of the root

Root may appear ‘moth-
eaten’ or partially replaced by

Resorption)

bone in cases of replacement
resorption.

for optimal root evaluation to detect the presence of root
resorption, with additional multi-planar views (axial, sagittal,
and coronal) for comprehensive analysis. All parameters of the
CBCT system were adjusted to be similar to all CBCT images:
Voxel size ranged from 0.1 to 0.2 mm to ensure high-resolution
imaging of the maxillary anterior teeth, and the field of view
(FOV) was set between 5x5 cm and 10x10 cm.

Exclusion criteria

Exclusion criteria included patients with prior history of
root resorption, previous rhinoplasty, periodontal disease,
dental pathology, teeth mobility, sensitivity, discoloration,
symptoms or tenderness, malocclusion, non-vital anterior
teeth, parafunctional habits like bruxism and clenching,
systemic diseases affect bone structure (like osteoporosis
or hyperparathyroidism), any medication affecting bone
metabolism, pre-existing dental or facial trauma, congenital
deformities, orthodontic or dental prosthesis appliances,
dental implant, missing maxillary anterior teeth were excluded
from the study.

Statistical analysis
Chi-square statistic was applied to find the potential

relationship between the root resorption formation in
maxillary anterior teeth after open and closed rhinoplasty.

Results

(A) Analysis of findings in patients who underwent open
rhinoplasty surgery revealed a total root resorption rate of
5.64%, distributed as follows (Table 2 and Figure 1):

- At 3-month follow-up, no root resorption was identified
(n=0).

- 6 months later, it was found that four patients showing
signs of external root resorption (n=4). In three instances,
the resorption was mild in severity. Two instances involved
the upper central incisors (n=2), and one affected a lateral
incisor (n=1). The fourth case was moderate in severity
and also involved a maxillary central incisor (n=1). No
internal resorptions were identified (n=0).

- 9 months later, it was found that seven patients showing
signs of external root resorption (n=7). In four instances,
the resorption was mild in severity. Two maxillary central
incisors were affected (n=2), one affected instance for
each of the maxillary lateral incisor (n=1) and maxillary
canine (n=1). Internal resorption was identified in a mild
case of the maxillary lateral incisor (n=1). No progression
or recovery was observed in previous root resorption
cases.1-year follow-up: No additional root resorptions
were identified (n=0). No progression or recovery was
observed in previous root resorption cases.
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Root Resorption in Maxillary Anterior Teeth Following

(B) Analysis of findings in patients who underwent closed
rhinoplasty surgery revealed a total root resorption rate of
2.05%, distributed as follows:

6 months later, it was found that two patients showing
signs of external root resorption (n=2) of mild severity
involved the maxillary central incisors.

9 months later, it was found that two patients showing
signs of external root resorption of mild severity (n=2).
Two teeth were affected, one affected instance for the
maxillary central incisors was affected (n=1), and one
affected instance for the maxillary lateral incisor (n=1),
with no progression or recovery was observed in previous
root resorption cases.

1-year follow-up: No additional root resorptions were
identified (n=0). No progression or recovery was observed
in previous root resorption cases.

The statistical analysis found no statistically significant
relationship between rhinoplasty type (open vs. closed) and
root resorption formation in maxillary anterior teeth. The chi-
square statistic was 3.16, with a p-value of 0.07, which is not
significant at p>0.05 (Table 3). The findings showed that the
rate of root resorptions after open and closed rhinoplasty was
7.7%, and the most prominent resorbed roots of the maxillary
anterior teeth were in the maxillary central incisor teeth
(4.62%), followed by maxillary lateral incisor teeth (2.56%),
and maxillary canine teeth (0.52%), respectively (Figure 2).

Table 2. Distribution of root resorption in patients after open versus closed rhinoplasty.
Tooth Type Open Rhinoplasty Percentage Closed Rhinoplasty | Percentage Total
(n=100) (%) (n=95) (%) n (%)
External Root Resorption
Maxillary Central Incisors 6 cases (4 mild, 2 moderate) | 3.08% 3 mild cases 1.54% 9 (4.62%)
Maxillary Lateral Incisors 3 cases (2 mild, 1 moderate) | 1.54% 1 mild case 0.51% 4 (2.05%)
Maxillary Canines 1 mild case 0.51% 0 cases 0.0% 1(0.51%)
14 (7.18%)
Internal Root Resorption
Maxillary Lateral Incisors 1 mild case 0.51% 0 cases 0.0% 1(0.51%)
Total Cases 11 cases 5.64% 4 cases 2.05% 15 (7.7%)
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Figure 1. A bar graph showing the rates of root resorption in anterior maxillary teeth after rhinoplasty surgery.
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Table 3. The relationship between the type of rhinoplasty (open vs. closed) and root resorption in maxillary anterior teeth.

Surgery Root Resorption (Yes) Root Resorption (No) Total
Open Rhinoplasty 1 89 100
Closed Rhinoplasty 4 91 95
Total 15 180 195

The chi-square statistic = 3.16. The p-value = 0.07. Not significant at p>0.05.

Figure 2. CBCT images showing mild external root resorption in the maxillary central incisors.

Discussion

Rhinoplasty typically involves manual intervention close to
the nasal cavity. It may apply pressure on neighboring tooth
roots. The closeness of maxillary anterior teeth to the nasal
cavity, particularly the root tips of these teeth, may cause
unintended pressure or damage during surgery and can lead
to inflammatory and vascular alterations that can contribute
to negative consequences on the root of these teeth. The
current study investigated the potential relationship between
the effects of post-operative rhinoplasty and root resorption
development in maxillary anterior teeth.

Facial traumas primarily affecting the anterior teeth have
been reported in conjunction with the development of some
complications [25]. Like traumatic injuries, internal bleaching
increases root resorption during orthodontic treatment [30-
32] Other researchers reported that the inflammation of the
dental pulp and bacterial agents may also play a role in the
pathogenesis of root resorption [27].

The current study found that the effects of open and closed
rhinoplasty surgery are insufficient to cause significant effects
on the roots of maxillary anterior teeth. The absence of
significance suggests that bone manipulation likely remains
within a safe level of stress tolerance near dental structures.This
could be because the biomechanical forces involved during
the rhinoplasty approach may not exceed threshold levels
enough to get significant root resorption in maxillary anterior
teeth. The study showed that the rate of root resorption in
openrhinoplasty (5.64%) was higher than in closed rhinoplasty
(2.05%). This may be due to an extensive surgical manipulation
in the maxilla near the nasal and the adjacent structures

through open rhinoplasty. In addition, trauma to supporting
structures, including septal adjustments and osteotomies, may
exert pressure on the cementum and periodontal ligament,
leading to root resorption. This pressure may also cause
microfractures of the bone, disrupting the adjacent teeth and
their roots. In addition, mechanical vibration of instruments
utilized through bone manipulation may transfer stress to
the apical areas of the roots. The inflammatory response
initiated by surgical trauma is another underlying trigger of
root resorption. Following rhinoplasty, localized inflammation
is elevated around the surgical site. Inflammatory mediators
like prostaglandin, cytokines and enzymes can stimulate the
osteoclastic activity, causing resorption of roots and bone due
to prolonged inflammatory response. The blood supply near
maxillary anterior teeth may be compromised due to surgical
manipulation or the use of nasal packing and splints, this can
lead to ischemia, which negatively affects the normal healing
process and promotes resorptive changes in adjacent teeth.
A lower frequency of root resorption in closed rhinoplasty
(2.05%) is likely associated with the reduced invasiveness of
the technique due to limited external incisions and minimal
manipulation of maxillary structures, minimizing the risk of
mechanical and inflammatory effects and reducing potential
complications involving tooth roots. The study showed that
the rate of root resorptions after open and closed rhinoplasty
was 7.7%, and the most prominent resorbed roots of the
maxillary anterior teeth were in the maxillary central incisors
(4.62%).

Many researchers have highlighted several risk factors that
lead to root resorption. For example, orthodontic forces are
considered one of the primary etiologic contributors to root
resorption- [23,26]. Root resorption can result from pressure
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exerted by an adjacent unerupted tooth. Unerupted canines
frequently contribute to root resorption in adjacent lateral
incisors or premolars [33].

Genetic variations in the interleukin-13 gene have been
linked to the inflammatory response triggered by orthodontic
treatment, which may help explain the development of
specific external apical resorptions. External root resorption
estimation using qualitative and quantitative measures was
24.7% and 28.3% for dizygotic twins and 44.9% and 42.9% for
monozygotic twins, respectively. The heritability estimate was
found to be 0.34. [15,16,18,19]. Certain studies pointed out
that chronic asthma, along with allergies, may raise the risk for
inflammatory root resorption throughout orthodontic therapy
[34,35]. Systemic conditions or hormonal insufficiencies have
been flagged in some reports as possible contributors, though
findings remain somewhat mixed and not firmly settled [36—
38].

Several other complications of rhinoplasty were also stated
that warrant real attention. Reduction-type rhinoplasty, for
instance, has been associated with breathing issues, which
appear in approximately 70% of cases where revision becomes
necessary. Literature points as well to rarer but serious
outcomes—brain injuries, rhinoliquorrhea, fistulas linking
the carotid artery and cavernous sinus, even aneurysms or
cavernous sinus thrombosis. Discoloration may appear on
the incisors, sometimes the result of vessel or nerve trauma.
With time and accumulated experience, the odds of facing
rhinoplasty-related complications tend to go down. Still, that
alone is not enough. What matters just as much is a habit of
ongoing study, along with a careful effort to tell apart what is
truly a complication from what stems from error [39].

Every day habits appear to carry weight, too. Individuals who
bite their nails, for instance, often show more pronounced
root resorption. This may be a result of the increased pressure
exerted on the periodontal tissues [34]. Further research with
expanded participant groups, follow-up assessments over
a long time and incorporation of control samples for further
variables may aid in identifying any underlying relationship
between rhinoplasty and root resorption in maxillary anterior
teeth. However, the possibility of rare or delayed development
of root resorptions necessitates continued observation in
long-term studies, especially in high-risk patients with pre-
existing dental challenges.

Conclusion

Rhinoplasty is a non-significant factor for the development
of root resorption in the maxillary anterior teeth. The
difference between closed and open rhinoplasty regarding
root resorption development was insignificant. External root
resorptions are most commonly observed in open rhinoplasty.
External root resorption was observed more often than
internal root resorption. In addition, the roots of maxillary
central incisors were commonly resorbed.
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