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ABSTRACT
The purpose of this study was to determine whether dynamic occlusal contacts can cause food impaction and the
effectiveness of occlusal adjustment in the treatment of food impaction in the molar area as an alternative to restorative
or prosthetic treatment. Occlusion and the periodontal condition were analyzed in nine patients complaining of food
impaction in their molar areas. The obtained data included mobility, pocket depth, fremitus, proximal contact status,
working or balancing interference, and bone resorption. Nine patients complaining of food impaction at posterior
molar area were treated through the occlusal adjustment and examined every other week for about 3 months. An
occlusal adjustment procedure to change from group function to canine guidance or partial group function eliminated
food impaction in all but one mandible. The deep pocket depth of the molars gradually decreased, and the mobility of
each molar decreased to normal in three of the nine cases with abnormal mobility. The results of this study suggest that
occlusal interference and heavy working contacts on the molars can cause food impaction in the molar area and that a
simple occlusal adjustment could be the optimal choice for treating food impaction.
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INTRODUCTION
There has been considerable controversy over the relationship between occlusion and periodontal destruction
throughout the history of dentistry. Some researchers
have stated that trauma from occlusion (TFO) can play a
1-7
causative role in periodontal disease , where others have
strongly advocated that there is no relationship between oc8-13
clusal force control and periodontal treatment . Resolving
this argument requires an understanding of whether occlusal
force can exacerbate the progression of periodontitis and the
Correspondence : Bock Young Jung, DDS, PhD
Department of Advanced General Dentistry, Dental Hospital, The Yonsei Uni
versity, 50-1 Yonsei-ro, Seodaemun-gu, Seoul 03722, Republic of Korea
Tel: +82-2-2228-8980, fax: +82-2-2227-8906
E-mail: jby1004@yuhs.ac
Received: May 27, 2020; Revised: August 13, 2020; Accepted: October 14, 2020

importance of occlusal force control in periodontal treatment.
TFO can damage the periodontium in a similar way to
orthodontic force, with the changes to the surrounding
14
periodontium varying with the force level . Clinical signs
induced by TFO include bone resorption around the affected
teeth, periodontal ligament (PDL) necrosis, tooth mobility
3,15-18
. Especially, mobility is
and movement of the tooth
16,19
caused by TFO in the presence of occlusal interference ,
Mühlemann stated that pathologic mobility is induced by
occlusal malfunction, and defined TFO as “submicroscopic
or microscopic periodontal membrane injury caused by re20
versible pathological mobility” . However, this study did
not conclusively show the association between tooth mobility and periodontal destruction.
Most dentist often face the problem of food impaction,
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which is defined as the forceful wedging of food through
21
occlusal pressure into interproximal spaces . This is one of
the most frequent complaints of patients, and can be a psychological irritant. The symptom is similar to radiating pain,
21-23
.
and the initiation and progression of periodontal disease
The etiology of food impaction has been discussed in various ways. According to existing research, the uneven marginal ridges, plunger cusps, an excessive anterior overbite,
open contacts and defective restorations are the predisposing
19
factors of food impaction . Uneven adjacent marginal ridges reportedly create a step that encourages food impaction,
with cusps that tend to forcibly wedge food interproximally
being referred to as “plunger cusps” that must be reduced to
22,25-28
. Also, the effects of proximal
prevent food impaction
tooth contacts as the etiology of food impaction have also
been studied. The prevalence of food impaction has been
reported to be clinically observed in both open and tight con9,15,19,22,24,26,29
. Food impaction in areas of tight contact
tacts
can be caused by an inadequate food escape groove, uneven
15,22,24,26
.
marginal ridge and an overcontoured occluding cusp
Newell et al. introduced a technique of occlusal adjustment
for food impaction in the presence of a tight proximal contact
to correct anatomical abnormalities such as marginal ridge
30
relationships, occlusal anatomy and plunger cusp .
The treatment modality of the present study was based
on the hypothesis that undesirable tooth contacts such as
guiding contacts on maxillary second molars or balancing
interferences can cause changes to the contact status between teeth during chewing, especially mandibular lateral
chewing, which can provoke food impaction. There have
been few reports on the relationship between food impac-

tion and occlusal discrepancies. The purpose of this study
was to elucidate whether occlusal discrepancies could be a
causative factor of food impaction and whether simple occlusal adjustment for removing occlusal discrepancies could
be the optimal choice for treating food impaction.

MATERIALS AND METHODS
Nine patients who visited Yonsei University Dental Hospital between January and July 2008 complaining of food
impaction between the molar area with local periodontal
problems at the corresponding site were included in this
study. Dental records were reviewed to obtain data on their
treatment procedures and results retrospectively. All patients
were 38~54 years old and had no specific oral habits that
might have affected the oral conditions. They had no systemic disease, temporomandibular disease, missing teeth or
history of orthodontic treatments. Eight of the nine cases
were related to maxillary molars, with only one case involving mandibular molars. Table 1 lists the occlusal status of
the involved teeth on oral examinations performed prior to
the treatment.
The dental history-taking showed no indication of bruxism, but flat occlusal surfaces and wear facets on molars
were noticed in routine clinical oral examinations. All the
patients whose problem sites were maxillary teeth had
group function guided from the canine to the second molar,
and suffered from food impaction between the first and second molars, and fremitus (i.e., palpable deflection of teeth
during either mandibular closure or excursion movement)

Table 1. Occlusal status and periodontal condition prior to treatment
Case

Age
(yr)

Sex

Sites

Fremitus

Pocket depth
(mm)

Balancing
interference

Working
guidance

Contact
at rest

1

46

M

#26, 27

Yes

6~7

No

Group function

Tight

2

46

M

#16, 17

Yes

3~7

No

Group function

Tight

3

54

F

#47, 48

No

4

Yes

Group function

Loose

Mobility
++(#27)
+ (#26)
+ (#17)

Bone
loss
Yes
Yes
No

4

52

M

#26, 27

Yes

5

No

Group function

Tight

5

41

F

#16, 17

Yes

4~5

No

Group function

Tight

6

49

M

#16, 17

Yes

2~6

No

Group function

Loose

Yes

7

50

M

#15~17

Yes

5

No

Group function

Tight

No

8

42

M

#26, 27

Yes

7

Yes

Group function

Loose

9

38

M

#16, 17

Yes

5

No

Group function

Tight

Tight contact: resistance felt in flossing, with a click sound
Loose contact: low resistance felt, but no open gap
Bone loss: Considering gingival swelling, the initial periodontal pocket depth up to 5 mm is considered as bone loss “no”
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No
No

++(#27)

Yes
No
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Figure 1a. Occlusal view before occlusal adjustment in case
1. Note the heavy and wide working guidance in the first and
second molars. Red color indicates lateral guidance contact;
blue color indicates centric contact.

that gradually escalated posteriorly, so that the tension of
31
the fremitus was greatest at the second molar . However,
balancing interferences on the lingual incline on the buccal
cusp were noticed in one mandibular case, but fremitus
could not be verified because the maxillary molars overlapped the mandibular molars.
The proximal contacts between the adjacent teeth in the
rest state were normal or tight in all but three cases involving the mandible and two maxillary molar cases showing
loose contact states. The presence of adequate occlusal
grooves, uneven marginal ridges and prominent cusp opposing the contact were examined. But these factors appeared
to be unrelated to the food impaction in these cases. Treatments included occlusal adjustment to eliminate undesirable
occlusal contacts as well as periodontal treatment to remove
the local inflammation at the same time.
Routine periodontal treatments started with scaling and
subsequent subgingival curettage, and we simultaneously changed the occlusion scheme by completing occlusal
adjustments from group function to mutually protected occlusion where possible, if those procedures required the excessive reduction of the teeth materials to induce structural
destruction or hypersensitivity, our goal was to change the
occlusal status to partial group function.
The removal of the minimal amount of tooth material
necessary to achieve the goal treatment was performed
without inducing hypersensitivity with stone points under
water coolant. Wide centric contacts were corrected into
point contacts and working guidance on the first and second
molars in the maxilla were removed, and any balancing
interferences on the mandibular molar were also eliminated

Figure 1b. Occlusal view after occlusal adjustment in case 1.
Note all occlusal contacts were removed except the centric
contacts on the first and second molars.

followed by surface polishing with rubber points (Fig 1a,
1b). All these procedures required multiple appointments
and each patient was reevaluated 1~2 weeks later and
questioned about the food impaction condition. Additional
occlusal corrections were applied if the symptoms like food
impaction or fremitus remained. The patients were examined three or four times every other week.

RESULTS
All patients reported that the condition of food impaction
improved after two or three periodontal treatments and occlusal adjustments without correction of the contact status.
During about the 3 months each patient was re-evaluated
with 2-week interval after occlusal adjustment on the food
impaction, hypersensitivity, and any symptom related TMD.
According to the overall oral examination, in maxillary cases the original mobility of each molar decreased to 0 degree.
In addition, the deep pocket depths of the second and first
molars gradually reduced. No fremitus was found by tactile
examination and interproximal bone level appeared to be
improved according to the periapical radiographs (Fig 2a,
2b).
The effects of removing occlusal discrepancy might be
less in mandibular cases than that in maxillary cases. Contacts that were originally not tight in the maxilla improved
to being tight, but in one mandibular case a slightly loose
contact persisted resulting in a residual food impaction tendency. Table 2 lists the oral presentations after the occlusal
adjustment procedures.
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Figure 2a. Radiographic view before treatment in case 1.
Note the interproximal bone resorption. The bone height
may be slightly different depending on the radiographic
angle. In Fig 2a and 2b, the improvement of bone height
was evaluated by the ridge line of the interdental septum
paralleling the line between the cement-enamel border of
adjacent teeth.

Figure 2b. Radiographic view at 3 months later after
treatment. It shows the healing state of the interproximal
bone. The bone height may be slightly different depending
on the radiographic angle. In Fig 2a and 2b, the improvement
of bone height was evaluated by the ridge line of the
interdental septum paralleling the line between the cementenamel border of adjacent teeth.

Table 2. Results of the occlusal adjustment procedure
Patient No.

Sites

Disappearance of food impaction

Pocket depth (mm)

Contact at rest

Mobility

1

#26, 27

Yes

3~4

Tight

-

2

#16, 17

Yes

3~4

Tight

-

3

#47, 48

Incomplete

3

Slightly loose

-

4

#26, 27

Yes

3

Tight

-

5

#16, 17

Yes

2~3

Tight

-

6

#16, 17

Yes

3

Tight

-

7

#15~17

Yes

2~3

Tight

-

8

#26, 27

Yes

5

Tight

-

9

#16, 17

Yes

3

Tight

-

DISCUSSION
Food impaction can occur when the contact between teeth
is either tight or loose. If a loose or open contact is present,
it is generally considered that treatment should focus on
restoring the contacts with a new restoration. On the other
hand, if a tight contact is present, other factors such as the
occlusal status and anatomical factors should be considered.
Various treatments for food impaction have been reported. Hirschfeld proposed factors that prevent interproximal
21
wedging . He believed that the interproximal wedging of
food can normally be prevented by (1) the contour of the
marginal ridge and developmental groove, and (2) the in-
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tegrity and location of the proximal contact. Prichard stated
that food impaction can be prevented by creating a food escape groove with selective grinding, and reported 38 female
patients who showed good proximal contact relationships
26,27
after occlusal adjustment . Pilcher and Gellin reported as
41-year-old female patient whose chief complaint was food
impaction in a right mandibular molar with open contact on
the distal surface of an old crown, which was treated with
1
new restoration and subsequent periodontal treatment . The
technique of Newell et al. for correcting the marginal ridge
level, forming a food escape route and occlusal reduction
30
of the opposing plunger cusp would allow food to escape
buccally and lingually from the occlusal surfaces rather than
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being forced over marginal ridges between the contacts by
an opposing cusp. Prominent opposing cusps, if present,
could also be reduced. The use of only two occlusion adjustments resulted in the complete disappearance of food
26,28
impaction in 13 of 14 patients (93%) .
We used an occlusal adjustment procedure under the diagnosis of TFO on molars that caused food impaction accompanying an abnormal periodontal apparatus. It is necessary
to decide which procedure among periodontal treatment,
occlusal adjustment and a restorative procedure should
be selected for this problem. Based on the occlusal status
showing TFO, since there were no food impactions on the
other parts of the arch in each patient and the periodontal
condition of the involved sites was worse than on the other
part of the arch, the treatment in this study focused on occlusion rather than the periodontal aspect.
The distinct clinical signs of TFO include increased tooth
mobility, radiographic widening of the PDL space and frem3,8,17,30-35
. In our eight maxillary cases, fremitus and tooth
itus
mobility were detected not on centric occlusion but during
lateral excursion movement, especially at the working side.
We noticed group function from the canine to the maxillary second molar with heavy guiding contacts on the
palatal incline of the buccal cusp of the maxillary molars,
and palpable fremitus on the involved side. Because tight
proximal contact between the molars was present on centric occlusion, it was suspected that during chewing heavy
working guidance of the involved teeth caused tooth mobility and induced open contacts between the adjacent teeth followed by food impaction, which would lead to deterioration
of the surrounding periodontium, abnormal pocket depth,
bleeding tendency and bone resorption. This is consistent
with studies suggesting that occlusal discrepancies can be
3,19,22,36
. Accausative or risk factors for periodontal disease
tually, Ishigaki et al. developed a test under the hypothesis
that occlusal interferences during mastication cause pathological tooth mobility, and in 73 adults aged 20~29 years
it revealed an increased mobility when the normal chewing
16
pattern was deviated .
Bone resorption on the mesial side of the second and first
molars or mobility of the involved teeth were found in four
of our nine cases, and also radiographic findings showed
widening of the PDL space, which infers that abnormal
forces caused necrosis of PDL tissues including cell lysis,
disruption of blood vessels and hyalinization of collagen
1-3,8,9,18,22,23,25,32,43
. Howfibers under inflammation by food
ever, no bone resorption was found in the remaining five

cases, despite them having the same occlusal status as the
other four cases. This indicates that not all occlusal problems significantly affect the periodontal condition. Many
researchers have reported that occlusal disharmony and
34,37-39
, but there remains
periodontal findings are not related
considerable controversy on the relationship between TFO
40
and periodontal destruction .
Pihlstrom examined the maxillary first molars of 300 patients, and concluded that periodontitis was no more severe
in teeth with occlusal contact in centric relation in working,
non-working or protrusive positions than in teeth without
39
these contacts . Slightly positive or no differences in the
effect of occlusal therapy have been reported in initial tooth
35,37,41
.
mobility and initial periodontal disease
The above studies were performed with the teeth in a static condition and only examined the occlusal status of each
tooth without considering functional occlusal mechanics. All
of the teeth examined might have been well adapted to their
mandible function. If the position of any tooth had changed
dues to periodontal disease, periodontal treatment combined
with occlusal correction might have been more effective.
As Ishigaki et al. proposed, occlusal evaluation should be
performed not only using border and tapping movement but
also during chewing movement in order to evaluate the peri16
odontal condition .
In our study, all of the teeth associated with food impaction in the maxilla were second molars, the nearest ones to
the hinge axis connecting both condyles. Dawson suggested
that the maxillary second molar can be firm vertically but
42
hypermobile buccolingually , since the posterior cusp incline can interfere if any part of the incline is steeper than
the corresponding part of the lateral jaw movement, with
interferences on posterior teeth inducing progressively larger stresses as they get closer to the condyle fulcrum, so that
a slight interference on a second molar would induce larger
stresses than a more noticeable interference on a canine.
This viewpoint could be used to answer several questions,
including why only second molars are involved and why
they appear to be under TFO even though the lateral guidance formed evenly from the canine to the second molar.
Why would the maxillary second molar induce larger
stresses than any other tooth? Dawson used the principles
of leverage to explain this. Ishigaki et al. stated that the first
premolar and the first second molar were more susceptible
16
to occlusal interference . This is supported by Mohamed
et al., who reported that generally the first molar, the first
premolar, the second premolar and the canine erupt in that
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36

order in the maxilla from about 6 years of age . These teeth
then guide the lower teeth during lateral excursion. After
the canine erupts, the lateral guidance system completes and
then the second molar tends to erupt in transposition and
come into contact irregularly with antagonists, with the possibility of an eventual misdirected occlusal force producing
36
chronic TFO and increasing tooth mobility .
The present study did not aim to determine the correlation
between occlusal discrepancies and periodontal disease,
which is still controversial. However, this study has shown
that (1) a preservative procedure to minimize occlusal interferences positively affects the progress and treatment of
periodontal destruction, even though occlusal interference
is not the causative factor but could be a risk factor for periodontal disease, and (2) a minute occlusal correction rather
than reconstruction of the proximal contact by prosthetic or
restorative treatments could be an effective treatment modality for food impaction between posterior teeth.
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CONCLUSION
The occlusal discrepancies or undesirable occlusal contacts could be a causative factor of food impaction, which
can be resolved by the occlusal adjustment to avoid or distribute stress on teeth.
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