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Abstract

Objective: Canine impaction is a common clinical challenge in orthodontic practice, with the majority of impacted canines located palatally. When interceptive t, reatment
fails, surgical exposure followed by orthodontic treatment becomes necessary, typically using either open or closed exposure techniques. This review aims to compare the
open versus closed exposure techniques, with a focus on optimizing clinical outcomes and patient-reported experiences. Methods: A comprehensive literature search was
conducted using the following databases: Cochrane Library, PubMed, and Google Scholar. Reference lists from selected articles were hand-searched for additional rele-
vant studies. The search focused on meta-analyses, systematic reviews, and clinical trials, evaluating of clinical outcomes such as orthodontic treatment duration, peri-
odontal health, and pain levels. Results: The selected articles revealed comparable results between the open and closed exposure techniques, with a slight preference for
the open exposure technique. The choice between these methods was often influenced by clinician preference. The modified open exposure technique demonstrated an
average eruption time of 8.5 months for GOPEX compared to 11.5 months for closed exposure (p = 0.002). The GOPEX technique also resulted in reduced postoperative
pain, with patients requiring fewer analgesics. Conclusions: Both the open and closed exposure techniques yield effective results. Although the GOPEX demonstrates
advantages in treating palatally impacted canines, careful patient selection is crucial. This review highlights the importance of individualizing treatment plans based on clin-
ical presentation and patient factors. Keywords: Orthodontics; Tooth, Impacted; Tooth Eruption; Oral Surgical Procedures; Glass lonomer Cements.

AncTpakT

Llen: MmnakuujaTa Ha kaHuHIUTE MpeTCTaByBa YecTa kMHMIKa cocTojba BO OPTOAOHTCKATA Npakca, MW LUTO Hajronem NpoLEHTO MMNAKTUPaHUTE KaHWHW Ce NanaTanHo
nocTaBeHu. Kora WHTEPLENTVBHUOT TPETMaH € HeYCrIELUEH, HEONXOAHA € XUPYPLLKA eKcroauupja NpocrieseHa co OPTOAOHTCKM TPETMaH, HajuecTo co MpuUMeHa Ha
OTBOPEHA WNK Ha 3aTBOPEHa TeXHWKa Ha ekcroavumja. OBoj Mpernes MMa 3a Lien Aa rv Cropeav 0TBOpeHaTa v 3aTBopeHaTa ekcroauLja, co oKyc Ha ONTUMU3Mpatbe
Ha OPTOLOHTCKMOT TPETMaH Ha nanaTuHamHo MMnakTUpanm kanuHu. Metogu: CnpoBeeHo e ceondiaTHo npebapyBatbe Ha nuTepatypata Bo 6asute: CochranelLibrary,
PubMed 1 GoogleScholar. Jiuctara Ha pedepeHuy Ha u3bpaHute Tpyaoe Gelle JOMONHUTENHO PayHO MPOBEpPEeHa 3a peneBaHTHM cTyauu. MpebapyBateTo bele
HACOYEHO KOH MeTa-aHanuau, CUCTEMATCKU MPErneavn U KIMHUYKY UCTIUTYBatba, Of acmekT Ha BPEMETpaek-e Ha OPTOLOHTCKVOT TPETMaH, NapofoHTaNHTO 3apasje U
Bonkara. Pesyntaru: [locerawHara nutepatypa ykaxysa Ha CnopenavBY pesynTati Mery OTBOpeHaTa W 3aTBOpeHaTa TeXHMKa Ha ekcriovumja, Co mpedepeHLia KoH
OoTBOpeHaTa ekcnoauumja. 36opoT Mery MeToauTe YECTO € AETEPMUHMPAH Of MMYHIOT 360p Ha KiMHMYapoT. MopwduumupaHaTa oTBOpeHa TexHMKa Nokaxa NpOCceYHo
BpeMe Ha epynumja Ha MMNaKTUPaHOT KaHuH o4 8,5 mecew, HacnpoTy 11,5 MeceLm kaj 3aTBopeHaTa excrovupia (P = 0,002). TexHukata GOPEX, ucto Taka, belue
noBp3aHa co nomana bomka no crpoBeAeHaTa XvpypLuka MHTEpBEHLMja. 3aknyyouu: W oTBopeHaTa 1 3aTBOpeHaTa XvpypLuka TexHUKa AaBaaT edheKTUBHI pe3ymnTaTil.
Wako texHukata GOPEX Hyan oapefeHu NpeaHOCTV NMpyu TPETMaH Ha nanaTuHanHo MNakTvpaHu KaHWHW, KyyHa e BHAMaTenHaTa cenekuvja Ha nauueHtute. OBoj
npernes ja MoTeHuMpa BaxHOCTA HA WHAVBWOYanM3MpatbeHa MnaHoT Ha TPpeTMaH CMoper KIMHWYKaTa MpeseHTauuja W KapakTepucTukuTe Ha nauueHToT. KnyuHu
360poBM: OPTOACHLYja; UMNaKTMPaH 3a6; epynumja Ha 3a6; 0panHo XVUPYPLLUKU NPOLIEAYPY; FNACJOHOMEPHM LIEMEHTH.

Introduction canine guidance as well as arch form and stability. Their
esthetic contribution includes the support of the upper lip and

Maxillary canines play a vital role both functionally and ~ maintenance of facial contour'. Due to their strategic posi-
aesthetically. In terms of occlusion, they are responsible for  tion, canine impaction holds significant clinical importance.
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Impaction of maxillary canines is a common clinical
challenge, affecting approximately 2-3 % of the general
population®. They are the second most frequently impacted
teeth after the third molars, with nearly two-thirds of these
cases involving palatal impaction’. Maxillary canines are
approximately twice as likely to be impacted as mandibu-
lar canines®.

While the etiology of the impacted canines is not fully
elucidated, there are two main theories: the guidance theo-
ry, which suggests that the canine eruption path depends on
the presence and correct development of the maxillary lat-
eral incisor root and the genetic theory, which proposes that
canine impaction is a manifestation of a broader genetic
developmental pattern’.

Even though impacted maxillary canines can be asymp-
tomatic for a long period of time, they can pose a risk for
the adjacent teeth. The most common complications
include root resorption and cyst formation’. Root resorption
associated with impacted canines is reported to occur more
frequently in females and typically presents unilaterally.
The maxillary lateral incisors are most commonly affected,
although central incisors may also be involved in some
cases’.

Impacted canines significantly increase the burden of
orthodontic treatment as well. These cases often require a
combination of surgical and orthodontic interventions,
which can prolong treatment duration, increase cost,and
increase both biological and patient-related complications’.

Interceptive treatment for palatally impacted canines
between the ages of 10 to 13 most commonly involves
extraction of the primary canine and/or gaining space with
rapid palatal expansion and/or headgear traction.
Thesetreatment modalities have gained considerable popu-
larity both historically and in current practice*. This
approach has been widely studied and can, in many cases,
successfully redirect the eruption path of the permanent
canine. However, it is not always effective, and when it
fails, surgical exposure combined with orthodontic treat-
ment becomes necessary.

There are two main surgical techniques for exposing
palatally impacted canines: the open exposure technique
and the closed exposure technique. Kokich and Mathews9
have outlined criteria to guide the choice between these
methods, primarily based on the position of the impacted
canine. Another important aspect is the timing of traction,
whether immediate traction is applied or spontaneous erup-
tion is allowed. However, in clinical practice, the decision
is often less objective.

In reality, clinician preference plays a major role in
selecting the exposure method. A study by Naoumova et
al.'"” evaluated which surgical technique orthodontists pre-
fer for treating palatally impacted canines. The study
reported an almost equal distribution among respondents:

28% preferred the open technique, 23% the closed, and
49% used both methods. This contrasts with findings from
a UK-based survey, where 50% of clinicians favored the
open exposure technique'.

Therefore, the aim of this review is to analyze the latest
literature comparing the open versus closed exposure tech-
niques for palatally impacted maxillary canines, focusing
on three key outcomes: orthodontic treatment duration,
periodontal health, and pain.

Materials and methods

A comprehensive literature search was performed
across the following databases: PubMed, Cochrane
Library, and Google Scholar. The search aimed to identify
relevant meta-analyses, systematic reviews, and clinical tri-
als evaluating the management of palatally impacted
canines, with particular focus on the open and closed expo-
sure techniques. Search terms included combinations
of“‘palatally impacted canines,” “open exposure,” “closed
exposure,” “GOPEX, “pain,” “periodontal outcomes,” and
“treatment duration.”

Only studies published in English were included.
Reference lists of the selected articles were manually
screened to identify additional studies relevant to the topic.

Results

The findings from selected literature are presented
based on the main outcomes investigated: orthodontic
treatment duration, periodontal health and pain.

1. Orthodontic treatment duration

Three studies compared the overall orthodontic treat-
ment duration between the open and closed exposure tech-
niqueSIZ,IO,IS.

In a randomized controlled trial, Bjorksved et al.”
found that total treatment time was similar between open
and closed exposure groups, with a mean difference of —0.1
months (95% CI —3.2 to 2.9; P = 0.93), averaging approxi-
mately 26.3 months in both groups.

A retrospective study by Naoumova et al.”® supported
the finding that total treatment duration did not differ sig-
nificantly between the groups. However, this study demon-
strated a statistically significant (p = 0.002) shorter erup-
tion time (8.5 months) and shorter active orthodontic treat-
ment time in the modified open exposure group- GOPEX
compared to the closed exposure group (11.5 months).

A controlled prospective study by Smailiene et al.”
supports previous literature that neither technique is
clearly superior when looking at the total orthodontic
treatment duration. In the study, the total treatment time
was longer in the closed group, but the difference was not
statistically significant (28.41+4.96 months in the open
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exposure group and 32.19+£11.73 months in the closed
exposure group).

These findings are supported by the systematic review
by Parkin et al.7, which concluded that while the total treat-
ment time appears similar between techniques, the avail-
able evidence remains of low to moderate quality, and fur-
ther well-designed RCTs are needed to confirm a true dif-
ference.

2. Periodontal health

Bjorksved et al.”? found small but statistically significant
differences between the groups. The open group showed
deeper pocket depths at the lateral incisor: mesiopalatal: +0.5
mm (P=0.007) and palatal: +0.4 mm (P=0.042).

In contrast, alveolar bone levels were better preserved
in the open group, with 0.3 mm less bone loss at the mesial
surface of the previously impacted canine (P = 0.01).

Smailiené et al.” evaluated periodontal parameters after
the open and closed exposure of impacted canines. No sig-
nificant differences were found in probing depth or clinical
attachment level. However, the width of keratinized gingiva
was significantly greater in the open group (4.05£1.57 mm)
compared with the closed group (3.23+1.37 mm, P<0.05).

3. Pain

In the randomized controlled trial by Bjorksved et al."?,
patient-reported pain differed significantly between the
open and closed exposure groups. During the initial phase
from surgery to eruption (T1-T2), the closed group report-
ed higher median VAS pain scores (19.0 mm; range 5-34)
compared with the open group (2.0 mm; range 0-9;
P<0.001). During the traction phase (T2—T3), pain scores
remained higher in the closed group (10.0 mm; range
5-25.5) than in the open group (6.0 mm; range 1-12;
P=0.014). Over the entire treatment period (T1-T3), cumu-
lative pain was lower in the open group (median 4.5 mm;
range 0-10.25) compared with the closed group (11.0 mm;
range 5-27; P<0.001).

Discussion

This study aimed to evaluate the clinical efficiency of
the open versus closed surgical exposure techniques in the
management of palatally impacted maxillary canines, with
a particular focus on orthodontic treatment duration, peri-
odontal health, and pain.

While total orthodontic treatment duration was general-
ly reported as comparable between the two methods, with
most patients completing treatment in about 26 to 28
months, the underlying phases of treatment were distrib-
uted differently depending on the technique used.

Both Naoumova'®and Bjorksved™ reported that eruption
time was significantly shorter in the open exposure group,
with a 3-month advantage observed from surgery to the point
at which the canine crown became visible. In addition, active

traction time was shorter in the open group in Naoumova’s
study and supported by fewer appointments'.

So how is it possible that eruption is faster in the open
group, yet total treatment time remains comparable?
According to Bjorksved et al.”’; this is because the second
part of treatment, from visible eruption to full alignment-
takes longer in the open group. When the canine is left to
erupt spontaneously, it often emerges more palatally or in a
less controlled position, so it takes more time to align it cor-
rectly. On the other hand, in the closed group, traction starts
early and guides the tooth more directly toward its final
position in the dental arch.

One important point raised by Smailiené et al.” is that
the shorter eruption time observed in the open exposure
group may not be entirely due to the surgical technique
itself, but rather influenced by the fact that a higher per-
centage of canines in this group were more superficially
positioned (81.8% vs. 61.9%). Although this difference
was not statistically significant, these teeth may have
required less time to erupt simply because they did not need
to penetrate as much soft tissue.

This brings up a bigger issue: the differences between
studies in how patients are selected and how outcomes are
measured. As highlighted in the Cochrane review by Parkin
et al.’, the heterogeneity in study design makes it difficult
to compare results directly or to draw broad conclusions.

One of the key factors influencing the choice of a sur-
gical exposure technique is the anatomical nature of the
overlying soft tissue. In some cases, clinicians prefer to
keep the tissue intact to support better healing. According
to a survey by Naoumova et al., many orthodontists who
preferred the closed technique believed it offered better
protection for periodontal health'.

Bjorksved et al. reported statistically significant differ-
ences in pocket depth and alveolar bone levels between
groups; however, these differences were small and consid-
ered not clinically relevant, as they did not exceed 3 mm.
Specifically, deeper pockets were observed at the lateral
incisor in the open group, while lower mesial bone levels
were found in the closed group at the site of the previously
impacted canine. Ideally, surgical-orthodontic approaches
should mimic the natural eruption pathway through the
attached gingiva. Since the palatal mucosa primarily con-
sists of attached gingiva, both open and closed exposure
techniques are considered periodontally acceptable in this
region”.

Although pain is a subjective outcome, it provides valu-
able insight into the patient’s overall experience during
orthodontic treatment. Patients treated in the closed expo-
sure group reported statistically significantly higher levels
of pain and discomfort compared with those in the open
exposure group, particularly during the orthodontic traction
phase®. From a clinical perspective, these findings high-
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light the importance of effective patient communication
and expectation management throughout treatment.
Patients should be informed that discomfort may occur at
different stages depending on the chosen technique: open
exposure tends to be associated with greater pain immedi-
ately after surgery due to the open wound, whereas closed
exposure is associated with greater pain during the active
orthodontic traction phase. This distinction has practical
implications for the timing of pain management strategies
and patient support, ensuring that discomfort is anticipated
and appropriately managed at the stage when it is most
likely to occur.

While both open and closed exposure techniques have
shown comparable outcomes, modifications of the open
technique have recently been introduced to enhance bio-
logical healing and patient comfort, most notably the
GOPEX approach.

The GOPEX (Glass Ionomer Open Exposure) tech-
nique is a modified version of the standard open exposure
method. Unlike the conventional approach, which uses a
surgical dressing, GOPEX employs a glass ionomer as a
long-term biocompatible dressing. Glass ionomer is strong,
resistant to salivary dissolution, and can safely remain in
the oral cavity until the canine erupts onto the palatum.
This modification provides a stable and durable exposure,
supporting the spontaneous and physiological eruption of
the impacted canine'.

From the results, the open exposure technique has been
shown to provide faster eruption and lower pain levels
compared with the closed technique. The GOPEX builds
on these benefits and offers several additional advantages.
It promotes spontaneous and more physiological eruption,
reduces the risk of root resorption in adjacent teeth, and,
importantly, allows for effective pre-orthodontic surgical
exposure. This means that the technique can be performed
even before comprehensive orthodontic treatment begins,
making it suitable for use in the mixed dentition stage.
Because GOPEX shortens the period of active orthodontic
traction, it reduces overall chair time, which indirectly
translates into lower costs for both the healthcare system
and the patient'®",

Nevertheless, as with all techniques, GOPEX has limi-
tations. Its success is closely related to patient age, being
most appropriate for individuals up to approximately 16
years of age, since the risk of ankylosis increases with
advancing years. Furthermore, it is not recommended in
cases of complex impactions or when the canine is posi-
tioned very close to the roots of the central or lateral inci-
sors, where the risk of resorption is higher. In such situa-
tions, a preliminary orthodontic distalization of the impact-
ed canine should be considered before exposure.

These findings emphasize that refinements such as
GOPEX could represent an important step forward in opti-

mizing outcomes, though proper case selection remains
essential.

Conclusion

Both open and closed exposure techniques are well-
established and effective approaches for the treatment of
palatally impacted canines, with evidence supporting
their clinical validity. The GOPEX technique, although
not entirely novel, has been the subject of increasing
investigation in recent years and appears to confer addi-
tional advantages that are clinically significant. By inte-
grating the principles of open exposure with the use of a
glass ionomer as a durable and biocompatible dressing,
GOPEX facilitates spontancous eruption and may
reduce treatment-related discomfort and chair time.
These findings suggest that GOPEX represents a valu-
able adjunct to current clinical practice, warranting care-
ful consideration in appropriately selected patients.

At the same time, the evidence base remains limited
by methodological constraints. The Cochrane Review’
emphasized the lack of stratification by the severity of
impaction as a major limitation in the literature.
Supporting this, Grisar et al.” found that the initial canine
position, particularly vertical height and sector location,
significantly affects eruption outcomes. Together, these
findings highlight the need for future studies to classify
cases by impaction severity when comparing open and
closed techniques, allowing for more personalized and
clinically relevant treatment decisions.

Reference

1. Momeni Danaie S, Salehi P, Kalantary MH. The importance of
macxillary canine: a review. J Dent (Shiraz). 2019;4(3):53-61.

2. Bishara SE. Impacted maxillary canines: a review. Am J Orthod
Dentofacial Orthop. 1992;101(2):159-171.

3. Thilander B, Myrberg N. The prevalence of malocclusion in Swedish
schoolchildren. Scand J Dent Res. 1973;81(1):12-21.

4. Manne R, Gandikota C, Juvvadi SR, Rama HRM, Anche S. Impacted
canines: etiology, diagnosis, and orthodontic management. J Pharm
Bioallied Sci. 2012;4(Suppl 2):S234-S238.

5. Mazinis E, Zafeiriadis A, Karathanasis A, Lambrianidis T.
Transmigration of impacted canines: prevalence, management and
implications on tooth structure and pulp vitality of adjacent teeth. Clin
Oral Investig. 2012;16(2):625-632.

6. Strbac GD, Foltin A, Gahleitner A, Bantleon HP, Watzek G, Bernhart
T. The prevalence of root resorption of maxillary incisors caused by
impacted maxillary canines. Clin Oral Investig. 2013;17(2):553-564.

7. Parkin N, Benson PE, Thind B, Shah A, Khalil I, Ghafoor S. Open
versus closed surgical exposure of canine teeth that are displaced in the
roof of the mouth. Cochrane Database Syst Rev.
2017;8(8):CD006966.

8. Naoumova J, Kurol J, Kjellberg H. Extraction of the deciduous canine
as an interceptive treatment in children with palatal displaced
canines—part I: shall we extract the deciduous canine or not? Eur J
Orthod. 2015;37(2):209-218.

9. Kokich VG, Matthews DP. Orthodontic and surgical management of

MakenoHcku ctomatonowuku nperned. ISSN 2545-4757, 2025; 48 (3-4): 90-94. 93



10.

11.

12.

impacted teeth. 2nd ed. Chicago: Quintessence Publishing; 2014.
Naoumova J, Rahbar E, Hansen K. Glass-ionomer open exposure
(GOPEX) versus closed exposure of palatally impacted canines: a
retrospective study of treatment outcome and orthodontists’
preferences. Eur J Orthod. 2018;40(6):617—625.

Spencer HR, Ramsey R, Ponduri S, Brennan PA. Exposure of
unerupted palatal canines: a survey of current practice in the United
Kingdom, and experience of a gingival-sparing procedure. Br J Oral
Maxillofac Surg. 2010;48(8):641-644.

Bjorksved M, Arnrup K, Bazargani SM, Lund H, Magnusson A,
Magnuson A, et al. Open vs closed surgical exposure of palatally
displaced canines: a comparison of clinical and patient-reported

13.

14.
15.

outcomes—a multicentre, randomized controlled trial. Eur J Orthod.
2021;43(5):487-497.

Smailiene D, Kavaliauskiene A, Pacauskiene I, Zasciurinskiene E,
Bjerklin K. Palatally impacted maxillary canines: choice of surgical-
orthodontic treatment method does not influence post-treatment
periodontal status. A controlled prospective study. Eur J Orthod.
2013;35(6):803-810.

Spalj S, editor. Malokluzije. Jastrebarsko: Naklada Slap; 2024.

Grisar K, Luyten J, Preda F, Martin C, Hoppenreijs T, Politis C, et al.
Interventions for impacted maxillary canines: a systematic review of
the relationship between initial canine position and treatment outcome.
OrthodCraniofac Res. 2021;24(2):180-193.

94

Macedonian Dental Review. ISSN 2545-4757, 2025; 48 (3-4): 90-94.





