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No Difference in Surgical Outcomes
Between Open and Closed Exposure of
Palatally Displaced Maxillary Canines

Nicola A. Parkin, BDS,* Chris Deery, PhD,†

Anne-Marie Smith, BDS,‡ David Tinsley, BDS,§

Jonathan Sandler, BDS,� and Philip E. Benson, PhD¶

Purpose: To investigate differences in surgical outcomes between open and closed exposure for
palatally displaced maxillary canines.

Materials and Methods: This multicenter randomized controlled trial involved 2 parallel groups. The
settings were 1 dental teaching hospital in and 2 hospital units near Sheffield, UK. Participants were
younger than 20 years, had a unilateral palatally displaced maxillary canine, and provided informed
consent. They were randomly allocated to receive the open or the closed surgical procedure. The
outcomes were time spent in the operating room and 10-day postoperative patient questionnaire
findings. Statistical differences between the 2 techniques were tested using independent t tests for
continuous variables and �2 tests for frequencies.

Results: The final study sample was composed of 71 participants (64% female). There were no
differences in the gender ratios (open: 27 female, 13 male; closed; 25 female, 16 male) or mean ages
(open: 14.3 yrs; standard deviation [SD], 1.3 yrs; closed: 14.1 yrs; SD, 1.6 yrs) of the 2 groups at the start.
The mean operating times for the open and closed techniques were 34.3 minutes (SD, 11.2 min) and 34.3
minutes (SD, 11.9 min), respectively (P � .986). There were no statistically significant differences
between the 2 treatment groups for any patient-assessed outcome (P � .05).

Conclusions: There were no differences in the surgical outcomes investigated in this study between
open and closed exposure for palatally displaced maxillary canines.
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he maxillary permanent canine usually erupts into
he mouth from 11 to 12 years of age1; however, in an

estimated 1% to 3% of the population, 1 or both teeth
fail to appear.2,3 There are several reasons why the

ermanent canine might not erupt, but in approxi-
ately 50% of patients it is because the tooth is
alatally displaced.4
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The management of a palatally displaced maxillary ca-
nine (PDC) frequently involves a surgical procedure to
enable the tooth to be aligned orthodontically. Two tech-
niques of surgical exposure have been described:

● An “open” exposure involves raising a palatal
flap, removing the bone and mucosa overlying
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PARKIN ET AL 2027
the tooth, and placing a surgical pack.5 The ca-
nine is subsequently orthodontically aligned
above the mucosa.

● A “closed” exposure involves raising a palatal
flap, limiting the removal of bone, and instead of
excising the overlying palatal mucosa, an attach-
ment is bonded to the crown of the exposed
canine, allowing alignment of the tooth from
below the mucosa.6

Proponents of each technique claim certain advan-
tages; however, a recent Cochrane Collaboration Sys-
tematic Review was unable to find any evidence to
support the use of 1 technique over the other.7

The purpose of this study was to determine if there
were any differences in the outcomes between the
open and closed surgical techniques for exposing a
PDC. In this report, the investigators tested the null
hypothesis that there would be no difference in the
surgical outcomes between the 2 techniques. The
specific objectives were to examine any differences in
surgical operating room time and postoperative pa-
tient-reported outcomes.

Materials and Methods

The study design was a multicenter, randomized
controlled clinical trial involving 2 parallel groups. It
was approved by the South Sheffield Research Ethics
Committee (SS02/072) and by the North and South
Derbyshire local ethics committees (NDLREC REF,
857) and all participants signed an informed consent
agreement. Recruitment to the trial commenced be-
fore the 2004 statement from the International Com-
mittee of Medical Journal Editors promoting the com-
pulsory registration of clinical trials before the
recruitment of participants.8

The settings were the orthodontic departments of 1
dental teaching hospital (Charles Clifford Dental Hos-
pital, Sheffield, UK) and 2 district general hospitals
(Chesterfield and North Derbyshire NHS Foundation
Trust and Royal Derby Hospitals NHS Foundation
Trust, UK). Participants for the trial were identified
from treatment waiting lists and new patient clinics.
The inclusion criteria were as follows:

● Patients with unilateral palatally ectopic maxil-
lary canines who required surgical exposure and
orthodontic alignment

● Age 20 years or younger
● Minimal orthodontic problems other than the

ectopic canine
● Good oral hygiene and motivated to wear fixed

appliances for at least 2 years
The exclusion criteria were as follows:
● Patients with bilateral palatally ectopic maxillary
canines or ectopic mandibular canines

● Compromising medical conditions (patients re-
quiring antibiotic prophylaxis to prevent infec-
tive endocarditis)

● Periodontal disease (bleeding on probing, pocket
probing depths �3 mm and decreased bone lev-
els as diagnosed from baseline panoramic imag-
ing)

● Cases in which the canine is to be brought into
the position of the lateral incisor

Potential participants and, if applicable, their par-
nts were given a verbal explanation of the trial and
ritten information to take away. They were allowed

t least 1 week to decide whether to take part. If they
greed to participate, then written consent was ob-
ained.

Once consent had been obtained, each participant
as randomly allocated to 1 of 2 interventions. The

andomization was undertaken using computer-gen-
rated random numbers in randomly allocated blocks
f 2, 4, 6, and 8 to ensure that there were equal
umbers allocated to each intervention. Allocation
oncealment was with consecutively numbered,
ealed, opaque envelopes held by 1 individual not
nvolved with the trial at the coordinating center
Charles Clifford Dental Hospital), who was contacted
y telephone by the consenting clinician. There was
o stratification for age, gender, or center.
All surgical procedures were carried out under gen-

ral anesthesia by 1 of 2 specialist oral surgeons or
ral and maxillofacial surgeons at each unit, all of
hom had had at least 10 years of experience using

he 2 techniques. The surgical protocols were agreed
o before the start of the study by the research team
nd 2 surgeons from center 3. The 2 interventions
ere open and closed surgical exposure.

OPEN SURGICAL EXPOSURE

● Extraction of the primary canine (if present).
● Surgical bone removal exposing the largest diam-

eter of the ectopic canine crown.
● Surgical excision of the palatal mucosa—stan-

dardized using a preformed wire template.
● Surgical gauze soaked in Whitehead varnish (io-

doform 10 g, benzoin 10 g, prepared storax 7.5 g,
tolu balsam 5 g, and solvent ether to 100 ml) or
Coe-pack surgical dressing (GC America Inc, Al-
sip, IL) was sutured in place.

● The patient was reviewed 10 days later and the
surgical pack removed.

CLOSED SURGICAL EXPOSURE
● Extraction of the primary canine (if present).
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2028 OPEN VERSUS CLOSED EXPOSURE OF CANINES
● Surgical bone removal exposing the largest diam-
eter of the ectopic canine crown.

● An eyelet attachment with a gold chain was
bonded to the palatal or buccal surface of the
ectopic canine crown (whichever was the most
accessible). Surgical gauze and suction were used
to maintain a dry field.

● The palatal mucosa was sutured back intact with
the gold chain extending through an incision
in the palatal flap.

Chlorhexidine digluconate 0.2% w/v mouthwash
Corsodyl, GlaxoSmithKline, Brentford, UK) was pre-
cribed after surgery (10 mL 3 times per day for 7
ays, starting 4 hrs after surgery).

MASKING

It was not possible to mask those administering the
surgical treatment; therefore, there was an unavoid-
able risk of treatment bias. For measurement pur-
poses, a masked assessor would probably be able to
guess which canine was previously impacted, owing
to positional differences, but would not be able to tell
which technique was used.

OUTCOMES

The finance departments of each participating cen-
ter were contacted, and theater databases were ex-
amined to obtain data from Korner data sets.9 These
were completed for each surgical procedure by a
member of the staff in the operating theater. Data for
“actual surgical time” in minutes from incision to last
suture (excluding anesthetic and recovery times)
were used in the analysis. Any patient requiring an
overnight stay was documented.

The patient-reported outcome consisted of a post-
operative questionnaire (Appendix), which was given
to participants at their 10-day surgical review appoint-
ment. This questionnaire was a modification of a pre-
viously validated questionnaire given to the team by a
researcher working at Queen’s University, Belfast.
The modification arose after piloting of the question-
naire within the research team. After the pilot test,
the team made a few modifications, leading to the
development of the final questionnaire, which con-
sisted of 7 questions. The response formats for 5 of
the 7 questions was a 10-point Likert scale from 1 (no
pain/difficulty) to 10 (severe pain/difficulty). The
scores for each of these 5 questions were added
together to obtain an overall response score. The
distribution of the data was examined and found to be
normal (Shapiro-Wilk; closed, P � .347; open, P �
173); therefore, an independent t test was used to
ompare the means of the 2 groups. The responses to
uestion 2, “How long did the pain or soreness last?,”

ere collapsed into 3 categories (“none” to “a few e
ours”; “1 day” to “several days”; “1 week” to “still
resent”) and the frequencies were compared using a

�2 test for trend. The frequencies of responses to
question 5, “Did you require any pain killers? (yes/
no),” were tabulated and compared using the Fisher
exact test.

The severity of the canine impaction was assessed
by a single blinded assessor, from the pretreatment
panoramic imaging film, using the criteria described
by Ericson and Kurol.10

STATISTICAL ANALYSIS

The primary outcome of the overall clinical trial
was the difference in periodontal outcomes between
the open and closed surgical groups and will be re-
ported elsewhere. An a priori sample size calculation
suggested that a sample size of 60 was required to
detect a significant difference in the mean loss of
attachment between the 2 groups of 0.5 mm (stan-
dard deviation [SD], 0.61 mm11; 90% power; 5% sig-
nificance level, 2-tailed). The sample size was in-
creased to 80 (closed, 40; open, 40) to allow a 30%
dropout rate. The sample size was not related to the
surgical outcomes; however, it was decided that a
post hoc power calculation could be used to deter-
mine the required sample size to detect a significant
difference for nonstatistically significant results.

The intention-to-treat principle was adhered to and
the patients who received the nonallocated surgical
procedure were kept in their original allocated
groups.

Pretreatment equivalence between the 2 groups
was examined using an independent t test for contin-
uous variables (age, angulation, and vertical height)
and Fisher exact tests for categorical data (gender,
side and sector collapsed into 2 categories). The dis-
tribution of the surgical times data were examined
and found to be normal (Shapiro-Wilk; open, P �
.370; closed, P � .120); therefore, an independent t
est was used to examine the differences between the
pen and closed groups.

Results

Recruitment commenced at the beginning of Au-
gust 2002 and finished at the end of January 2007.
Owing to difficulties in collecting data at 3 busy units,
the total number of patients assessed for eligibility
was not recorded. There were only 2 documented
instances when patients declined to participate in the
study, and these were from center 1. Eighty-one par-
ticipants were recruited, and Figure 1 describes the

ow of participants through the trial.
One participant (2% of total sample) randomized to
closed exposure was inadvertently given an open
xposure. Four participants (10%) randomized to
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open exposures were given closed exposures. There
was a deliberate deviation from the protocol for 2 of
these 4 subjects. The reason for this deviation was
that the surgeon believed that the canine was too
high for an open exposure and that there was a
significant risk of palatal mucosal overgrowth. These
5 patients were analyzed in their original allocated
groups.

BASELINE DATA

The baseline demographic and clinical data for the
81 participants recruited to the 3 centers are listed in
Table 1. The mean age of the sample was 14.2 years
(SD, 1.5 yrs; minimum, 10.1 yrs; maximum, 17.6 yrs).
Most of the sample was female (64%). There were no
differences between the 2 groups at baseline for age

FIGURE 1. Flow chart showing progress of participa

arkin et al. Open Versus Closed Exposure of Canines. J Oral Ma
(P � .730), gender (P � .352), or any of the measure- m
ments for canine position severity (angulation, P �
.646; vertical height, P � .611; sector, P � .802). A
arger proportion of the PDCs was present on the
ight side (56%), and this was especially the case in
he open group (29 of 40 canines, 73%), which was
tatistically significant (P � .002).

The data for severity of canine displacement are
lso presented in Table 1. In addition to the 10 par-
icipants who withdrew or dropped out, the start
anoramic imaging film was not retrievable in 7 par-
icipants (5 with an open and 2 with a closed proce-
ure). The mean angulation of the PDC was 33.1° for
he open group (SD, 14.4°; minimum, 0°; maximum,
9°) and 31.9° in the closed group (SD, 13.3°; mini-
um, 5°; maximum, 65°). The mean vertical height of

he tip of the canine to the occlusal plane was 13.6

ugh the trial. ITT, intention-to-treat; OH, oral hygiene.

c Surg 2012.
nts thro
m for the open group (SD, 3.1 mm; minimum, 8
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mm; maximum, 21 mm) and 13.2 mm for the closed
group (SD, 2.8 mm; minimum, 8 mm; maximum, 18
mm). The mean sector for canine displacement was
3.5 for the open group (SD, 1.0; minimum, 1; maxi-
mum, 5) and 3.6 for closed group (SD, 0.9; minimum,
2; maximum, 5).

FAILURE RATES

Three of 31 participants (9.6%) in the open group
required re-exposure owing to overgrowth of the
palatal mucosa. In the closed group, 1 of 35 partici-
pants (2.9%) required re-exposure. Therefore, the
overall failure rate was 6%.

OTHER COMPLICATIONS

One participant developed a postoperative infec-
tion requiring antibiotic treatment. No re-exposure
was required, but the gingival architecture around the
PDC remained abnormal during its alignment. In 1
participant, the chain was bonded too low and close
to the cementoenamel junction. The patient experi-
enced pain during traction and the chain fenestrated

Table 1. BASELINE DATA FOR ALL CONSENTED PARTIC

Center 1 Ce

(n � 33) (n

Open Closed Open
(n � 14) (n � 19) (n � 13)

Age (yrs), mean (SD) 14.7 (1.1) 14.3 (1.5) 14.3 (1.3)
Gender

Female 10 14 7
Male 4 5 6

Side of impaction
Left 4 11 3
Right 10 8 10

Center 1 Ce

(n � 31) (n

Open Closed Open
(n � 13) (n � 18) (n � 7)

Severity of impaction
according to
Ericson and
Kurol10

� Angle, mean
(SD)

32.5 (13.1) 32.9 (13.0) 32.4 (18.6

Vertical height
(mm), mean (SD)

13.8 (2.3) 13.5 (2.8) 12.6 (3.6)

Sector, mean (SD) 3.5 (0.8) 3.4 (0.7) 3.1 (1.1)

All tests of pretreatment equivalence were nonsignifican
difference between the 2 groups (Fisher exact test; P � .0

†Ten participants excluded as they did not receive surge
Abbreviation: SD, standard deviation.

Parkin et al. Open Versus Closed Exposure of Canines. J Oral Ma
the palatal mucosa. The chain was removed under
local anesthesia and an eyelet was bonded to the tip
of the canine. One participant required re-exposure
using an apically repositioned flap under local anes-
thetic 2 years after the initial exposure because the
canine was judged to be “slow moving” and this
procedure would hasten its alignment.

TIME IN OPERATING ROOM

Operating times were obtained for 57 of the 71
participants who underwent surgery (open, 31;
closed, 26). Twelve operating times were missing
from center 1, 2 from center 2, and 0 from center 3.
The failure to obtain data from center 1 in particular
was due to inadequate completion of the data collec-
tion sheets, with only start or only finish times being
available, and in 3 subjects there was no record of
surgery. None of the participants had immediate com-
plications or comorbidities during their hospital stay
and no patient required hospitalization overnight.

Descriptive data for operating times of the 2 surgi-
cal procedures are presented in Table 2. The means,
SDs, and ranges for time in the operating room were

S (N � 81)

Center 3 All Centers

(n � 24) (n � 81)

losed Open Closed Open Closed
� 11) (n � 13) (n � 11) (n � 40) (n � 41)

.6 (1.9) 13.8 (1.4) 13.8 (0.9) 14.3 (1.3) 14.1 (1.6)

5 10 6 27 25
6 3 5 13 16

7 4 7 11 25
4 9 4 29* 16

Center 3 All Centers†

(n � 20) (n � 64)

losed Open Closed Open Closed
� 6) (n � 10) (n � 10) (n � 30) (n � 34)

(16.2) 35.5 (14.3) 35.6 (10.4) 33.1 (14.4) 31.9 (13.3)

(2.8) 14.2 (3.8) 13.3 (2.6) 13.6 (3.1) 13.2 (2.8)

(1.7) 3.6 (1.2) 4.0 (0.9) 3.5 (1.0) 3.6 (0.9)

.05), except the side of impaction, where there was a

7 baseline radiographs were missing.

c Surg 2012.
IPANT
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34.3 min; SD, 11.2 min; range, 19 to 62 min; closed:
mean, 34.3 min; SD, 11.9 min; range, 19 to 59 min)
and there was no significant difference (independent
t test; P � .986). Just over half of the surgical proce-
dures (35 of 64; 55%) involved exposure of the canine
only; 27 involved additional extraction of premolars;
and 2 participants (in the open group) had proce-
dures that explained the longer surgical times (extrac-
tion of all first molars: total surgical time, 62 min;
labial frenectomy: surgical time, 59 min). A second
analysis without these outliers shortened the mean
theater time from 34.3 to 32.5 minutes, which was
not statistically significant (independent t tests; P �
.540).

PATIENT-REPORTED OUTCOMES

Sixty participants returned a satisfactorily com-
pleted patient-reported outcome questionnaire. This
represents a response rate of 85% of the 71 partici-
pants who underwent palatal surgery. The descriptive
data for responses to questions 1, 3, 4, 6, and 7, which
had similar response codes, are presented in Table 3.

here were no significant differences between the
pen and closed groups for any of these questions.
The frequencies of responses to the question,

How long did the pain last?,” are presented in Table
4. Most responses (36 of 60) claimed that the pain
lasted for several days. Six of the 9 participants re-
porting that pain was still present after several days

Table 2. MEAN OPERATING TIMES FOR OPEN VERSUS

Group Surgical Time, Mean (SD)

Open (n � 31) 34.3 (11.2)
Closed (n � 26) 34.3 (11.9)

Abbreviations: CI, confidence interval; SD, standard deviati

Parkin et al. Open Versus Closed Exposure of Canines. J Oral Ma

Table 3. DESCRIPTIVE DATA FOR 5 QUESTIONS FROM

Question

. After the operation on your palate, did you experience
any pain or soreness?

. After the operation on your palate, did you have any
difficulty eating?

. After the operation on your palate, did you find it
difficult/uncomfortable to brush the inside of your
upper teeth?

. After the operation on your palate, did you notice a
bad taste in your mouth?

. After the operation on your palate, did you experience
any difficulty in speaking?

bbreviations: CI, confidence interval; SD, standard deviati
Parkin et al. Open Versus Closed Exposure of Canines. J Oral Maxillofa
were in the open group. Three of the 4 participants
reporting no pain were in the closed group; however,
the difference in pain duration between groups was
not significant (�2 test for trend; P � .161).

The responses to question 5, “After the operation,
id you require any pain killers?,” showed that 28 of
1 participants (90%) in the open group required pain
elief compared with 23 of 29 participants (79%) in
he closed group, which was not statistically signifi-
ant (Fisher exact test; P � .140).

Discussion

This clinical trial involving young people with a
unilateral PDC found no statistically significant differ-
ences in the length of time in the operating room or
patient-reported outcomes after surgery between
those who were randomly allocated to receive an
open or a closed surgical procedure. Therefore, it
appears that either technique is acceptable to the
operator and the patient. Other outcomes such as
length of orthodontic treatment and periodontal and
esthetic outcomes will be reported elsewhere.

The mean operating times for the 2 groups of pa-
tients were almost identical. Gharaibeh and Al-
Nimri12 undertook a clinical trial involving 32 patients
andomly allocated to an open or a closed surgical
echnique and found a mean operating time of 30.9
inutes (SD, 10.1 min) for the open surgical expo-

D GROUP

CI Minimum Maximum P Value

8.4 19 62 .986
9.1 19 59

c Surg 2012.

TIENT-REPORTED OUTCOME MEASUREMENT

p
Scores,

Mean (SD) 95% CI Minimum Maximum P Value

4.6 (2.1) 3.8-5.4 1 9 .913
d 4.6 (2.2) 3.7-5.4 1 8

5.2 (2.5) 4.3-6.2 1 9 .474
d 4.8 (2.0) 4.0-5.6 1 8

5.1 (2.8) 4.1-6.2 1 10 .126
d 5.9 (2.4) 5.0-6.8 1 9

3.7 (2.7) 2.8-4.7 1 10 .462
d 3.8 (2.6) 2.9-4.8 1 10

2.9 (2.6) 2.0-3.9 1 9 .354
d 2.5 (1.7) 1.8-3.1 1 6
CLOSE

95%

30.2-3
29.4-3

on.
THE PA

Grou

open
close
open
close
open
close

open
close
open
close

on.
c Surg 2012.
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2032 OPEN VERSUS CLOSED EXPOSURE OF CANINES
sure and 37.7 minutes (SD, 8.4) for the closed surgical
exposure, which was statistically significant (P �
.006). If those participants in the present study who
had “other” procedures performed at the same time
as the surgical exposure had been excluded from the
analysis, then the mean operating times would be
similar to those of Gharaibeh and Al-Nimri.

A prospective cohort study involving 60 patients
treated with the open or closed surgical technique
carried out by Chaushu et al13 reported longer mean

perating times than the present study (closed: 36.4
in; SD, 17.3 min; open: 44.6 min; SD, 15.2 min).
owever, their participants had a range of ectopic

eeth (including 14 impacted central incisors) and
hey provided no details about the experience of the
perator. The increased operating time in the open
roup was probably because they did not raise a flap
ver the unerupted tooth, but used an electrosurgical

nstrument to remove any overlying thick fibrous mu-
osa, and then sutured a periodontal pack in place.
Pearson et al14 reported a retrospective audit of 104

onsecutive patients treated with the open or closed
urgical technique at 2 centers in the UK. They found
considerably shorter mean operating time for the

xposure of 1 tooth in 1 center where the open
echnique was used (mean, 12 min; range, 9 to 22
in) compared with a different center where the

losed technique was used (mean, 36 min; range, 27
o 43 min). The shorter operating time was almost
ertainly owing to their use of an acrylic cover plate,
anufactured before the operation, to dress the sur-

ical wound for 10 days after open exposure, rather
han a surgical dressing sutured. No details were pro-
ided in the report about the number and experience
f the operators involved.
The overall failure rate of 6% in this study compares

avorably with previous reports. Pearson et al14 had a
very high failure rate of 15% with the open procedure
(mainly owing to regrowth of the palatal tissue cov-
ering the crown of the PDC) and 31% with the closed
procedure (mainly owing to debonding of the orth-
odontic attachment). However, another retrospective

Table 4. FREQUENCY OF RESPONSES TO THE
QUESTION, “HOW LONG DID THE PAIN OR
SORENESS LAST?,” COLLAPSED INTO 3 GROUPS

Response Codes Open, n (%) Closed, n (%)

“None” to “a few hours” 3 (10) 6 (21)
“1 day” to “several days” 22 (71) 20 (69)
“1 wk” to “still present” 6 (19) 3 (10)

Note: �2 test for trend, P � .161.

Parkin et al. Open Versus Closed Exposure of Canines. J Oral
Maxillofac Surg 2012.
audit of patients treated over 3 years (2005 to 2008)
using a gingival-sparing open technique and dressed
with Coe-pak found that only 9 teeth of a sample of
247 teeth (3.5%) required a second surgical proce-
dure.15 Other studies have reported very low rate

ond failure rates with the closed technique.16-18 In
he present trial, the fact that only 1 of the chains
ebonded after surgery suggests that bonding intra-
peratively, by experienced oral surgeons, was un-
omplicated and an adequate bond strength was con-
istently achieved. At the start of the trial, equipoise
or the 2 surgical techniques was established because
ll surgeons were familiar with the 2 exposures. The
uthors believed that previous experience is espe-
ially important with the closed exposure, owing to
he delicate nature of bonding a gold chain. At the
tart of the trial, it was decided that the method of
onding the gold chain to the unerupted canine using
he closed technique would be left to the discretion
f each surgeon. After further discussion, it was dis-
overed that all participating surgeons, except 1,
ere using a self-etching primer (Transbond Plus, 3M
nitek, Monrovia, CA) rather than the more tradi-

ional acid-etch procedure. Those using this tech-
ique judged that it made bonding in a wet field much
uicker and easier.

PATIENT-BASED OUTCOMES

Little research has been undertaken to determine
which technique has the least impact on a patient’s
daily life. There has been no qualitative research to
date, and in terms of quantitative research, only 3
studies could be found in the literature investigating
the patient perceptions of recovery after surgical ex-
posure of a PDC. One study was a randomized con-
trolled trial,12 and 2 studies were prospective cohort
tudies following patients undergoing a closed19 or an

open20 surgical technique for exposing unerupted
teeth.

Gharaibeh and Al-Nimri12 assessed the worst pain
in their sample of 32 patients for 7 days after surgery
using a numerical pain scale of 1 to 10. They found no
differences in the perceptions of pain in individuals
treated with an open or closed technique, which
concurs with the results of the present study. As
expected, pain is evident in the immediate postoper-
ative period and 52 of 60 participants (87%) in the
present study required analgesics, which is a slightly
larger proportion than in the study by Chaushu et
al19,20 who found that 80% of patients undergoing the
open procedure required analgesia in the first 24
hours compared with 76% of patients undergoing the
closed procedure. However, it is standard practice in
all the centers involved in the present study to pro-
vide analgesics for the patients to take home. There-
fore, this might explain the increased proportion of

patients reporting the use of analgesia, because their
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expectation of pain and the need to take analgesia
would be increased and the tablets would be readily
available.

For duration of pain, 60% of the sample stated that
the pain lasted for “several days” and this was the case
in the 2 groups. Three patients in the closed group
and 6 patients in the open group reported that the
pain lasted for more than several days, but this was
not statistically significant. This result does not agree
with the findings of Chaushu et al13 who found that
there was a decreased need for analgesics in the
closed group after day 2. However, it does support
the findings of Gharaibeh and Al-Nimri12 who also
found no significant difference in the magnitude and
duration of pain between the 2 groups.

Chaushu et al21 investigated patients’ percep-
tions of recovery in a cohort of young people after
premolar extraction using the same health-related
questionnaire. They found that 70% of participants
in the extraction group required analgesics, which
was a smaller proportion than the open and closed
exposure groups, and that recovery from premolar
extractions was approximately 1 day sooner than
from surgical exposure (2 instead of 3 days). The
most frequently reported impact in the extraction
group was when eating, with 80% of the sample
reporting difficulty in eating and enjoying food and
the most distressing symptom was reported to be
“bad taste,” with 30% of the sample reporting this
impairment. These results were similar to those
previously reported by participants in the open
group,20 which might be due to the extraction
ocket and open exposure healing by secondary
ntention. The participants in the closed exposure
roup19 reported fewer impacts with eating and

bad taste. In comparison, the authors found no
differences between the open and closed groups in
the impacts on eating, brushing, bad taste, and
speaking, although participants in the open group
had a pack in situ for 10 days after surgery.

Chaushu et al21 also found that participants who
were older than 15 years reported more impacts after
a dental extraction than those in the younger groups.
Few participants in the present study were older than
15 years, and although the criteria allowed patients
up to 20 years of age to be included in the trial, the
oldest participant was 16.8 years. A comparison of the
total combined scores for questions 1, 3, 4, 6, and 7
showed no difference in the overall responses for
participants younger than 15 years and those 15 years
and older (�15 yrs: mean, 22.2 yrs; SD, 8.2 yrs; �15
yrs: mean, 20.5 yrs; SD, 8.9 yrs).

One limitation of the present study was that the
authors collected the impact data at only 1 point (10
days postoperatively). The study team believe that

this was sufficiently close enough to the operation to
capture the patients’ overall experience of the 2 pro-
cedures without encountering the perils of collecting
and analyzing reliable serial data designed to record
the patients’ daily lows and highs.22 The question-
naire used was extensively piloted before starting the
trial and included additional impacts on the patient
other than pain and discomfort, such as interference
with everyday activities such as eating, speaking, and
cleaning teeth. It is important to further develop and
evaluate such patient-based measurements to use as
outcome measurements in future clinical trials. Al-
though this was not the primary outcome of the study
and it could be argued that the sample size might not
have been sufficient to detect a statistically significant
difference in patient-reported outcomes between the
2 surgical groups, examination of the descriptive data
(total impact scores; open: mean, 21.7; SD, 9.5;
closed: mean, 21.6; SD, 7.3) would suggest that a
sample size into the thousands would be required to
detect a significant difference between the 2 surgical
procedures, if indeed there is a difference to be
found.

There was a slightly higher prevalence of PDC on
the right side in the sample of patients in this study,
with a statistically larger proportion in the open
group, which has not been a consistent finding in
other studies. The authors do not believe this will
have an effect on the outcome, because all the
participating clinicians were experienced surgeons
who were skilled at operating on either side. The
lack of several operating times from center 1 was
disappointing; however, an examination of the data
suggests that there were no differences in any of
the baseline characteristics between those who
were included in the analysis and those who were
excluded.

● There was no difference in the operating time
between the open and closed surgical techniques
for PDC.

● There were no differences in any of the patient-
reported outcomes between the 2 surgical pro-
cedures.

● Although most participants reported pain, dis-
comfort, impairment to everyday activities, and
the need for regular analgesia after surgical ex-
posure, in most patients this was of short dura-
tion and subsided after a few days.
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Appendix. PATIENT REPORTED OUTCOMES AFTER SURGERY

Randomization number:
Center:
1. After the operation on your palate did you experience any pain or soreness? Please circle.

1 2 3 4 5 6 7 8 9 10
no pain unbearable pain

2. How long did the pain or soreness last? Please circle.
none a few hours 1 day several

days
1 wk still present

3. After the operation on your palate, did you have any difficulty eating?
1 2 3 4 5 6 7 8 9 10
no difficulty could not eat

4. After the operation on your palate, did you find it difficult/uncomfortable to brush the inside of your upper teeth?
1 2 3 4 5 6 7 8 9 10
no difficulty could not brush

5. After the operation, did you require any pain-killers? Yes/No
6. After the operation on your palate, did you notice a bad taste in your mouth?

Please detail
1 2 3 4 5 6 7 8 9 10
no bad taste very bad taste

7. After the operation on your palate, did you experience any difficulty in speaking?
1 2 3 4 5 6 7 8 9 10
no difficulty unable to speak
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