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Abstract

Introduction Third molar surgery (TMS) became a rou-
tine, safe office procedure with generally predictable out-
comes and relative low cost. It affects quality of life (QOL)
of patients by causing considerable pain, swelling and
trismus; by changing what people eat, their speech in the
first few days after surgery. The purpose of the present
study was to improve QOL of patient after lower TMS by
injecting single dose 8 mg submucosal dexamethasone.
Materials and Methods Forty healthy adult subjects of
either gender underwent surgical removal of the lower
impacted third molar under local anaesthesia and after
being randomly assigned to receive either 8 mg dexam-
ethasone submucosal injection or normal saline injection in
proximity to surgical site.

Statistical Analysis Used Chi-square test, Mann—Whitney
U test (Z), t student and unpaired ¢ test, and Fisher extract
test were used for calculation of data.

Results  Facial swelling, trismus showed significant reduc-
tion immediate postoperative day in dexamethasone groups.
Patient perception postoperative pain on VAS score was not
significant. PoSSe statistics, only three out of seven subscales
showed a statistically significant difference between groups
viz., Eating subscale, Appearance subscale, Sickness subscale
but over all improvement in QOL was observed.
Conclusions Submucosal dexamethasone effectively
reduces postoperative sequelae and improves postoperative
QOL after TMS.
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Abbreviations
ASA American society of anesthesiologists (physical
status classification system)

CTG Control group

DXG Dexamethasone group

Fig Figure

1o Inter incisor opening

POD Postoperative day

PoSSe Postoperative symptoms and severity scale
PONV  Postoperative nausea and vomiting
QOL Quality of life

TMS Third molar surgery

VAS Visual analog scale

VASI1-7 Total VAS score in a week
Introduction

Since 1960, “quality of life (QOL)” has been discussed in
various settings (medical, social sciences, philosophy, etc.).
Different settings adopt the term QOL for different purposes.
Each of them uses different kinds of assessment [1]. The
concept of QOL related to health status has attracted
increasing interest among clinicians over the last three
decades [2]. Clinicians have accepted that patient centre
outcome scale (subjective) is more effective than objective
testing or surgeon rated score [3]. There is no definition of
QOL accepted universally. However, QOL is defined as
patient’s perception of his position in life which is the effect

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s12663-015-0846-6&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s12663-015-0846-6&amp;domain=pdf

368

J. Maxillofac. Oral Surg. (July—Sept 2016) 15(3):367-375

of disease and treatment; affected in a complex way by the
person’s physical health, psychological state, level of inde-
pendence, social relationships, personal beliefs and rela-
tionship to salient features of the environment [4]. QOL has
become widely known and used by many clinical trials due
to multidimensional (bio psychosocial) concepts [5]. In the
past decade, there were important methodological develop-
ments in instruments used to measure it— fundamentally
based on open and close ended questionnaires [6].

TMS, one of the most common oral surgical procedures
can be performed in outpatient setting. Nearly, all patients
report pain, oedema, erythematic, warmth, and loss of
function for the first few days after surgery; affects the post
operative QOL. Moreover, it increases the post operative
phone call to the clinician [7].

To minimize these, several medications or techniques
such as atraumatic surgical manipulation and low-laser
therapy have been proposed in literature. Various types and
forms of corticosteroid are widely accepted by the oral and
maxillofacial community [8]. However, method of usage of
corticosteroid in literature has varied; most effective agents,
site, dose and route have yet to be defined with respect to
TMS [9]. Despite the frequent clinical use of dexametha-
sone, there are a few reports of corticosteroid administered in
proximity to surgical site which have shown positive
response after TMS [10-16]. Even though, QOL measures
after administration of preoperative single dose submucosal
dexamethasone remains poorly investigated.

In an excellent review article by Gersema and Baker
[17] the authors suggested that the effect of dexamethasone
is dose dependent and administration of <4 mg is not
beneficial. The aim of the present study was to determine
the efficacy of single dose 2 ml/8 mg submucosal dexam-
ethasone injection in the buccal vestibule in proximity to
the surgical site. A study hypothesis was formed stating
that “single dose 8 mg submucosal dexamethasone affect
immediate postoperative QOL measures after third molar
surgery.”

Materials and Methods

This prospective, randomized, control trial was carried out
from March 2009 to October 2009 after obtaining approval
from the institutional ethical committee. The inclusion
criteria were subjects between 20 and 41 years of age who
were in good general physical health with no clinically
significant and relevant medical history (ASA level I and
II). Subjects having at least one partially or fully bony
impacted mandibular third molar (Pell and Gregory class II
or III 3rd molar impaction) and who could understand and
were willing to take part in the study and likely to comply
with all study procedure were included in this study.
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The exclusion criteria were the subjects who were on
antibiotics and or anti-inflammatory drugs within 2 weeks
of the study entry, pregnant or lactating females and sub-
jects with any active medical illness. Subjects were also
excluded in whom the surgery lasted for more than 1 h and
for whom the use of non-trial drugs were prescribed during
study period.

Preoperative Assessment

The base line facial contour and inter incisor opening (IIO)
measurement was done by a 3-0 silk suture using the
method described by Deo and Shetty [15]. The study
subjects were randomly assigned into two groups: Dex-
amethasone group (DXG) and Control group (CTG). For
randomization, a random-number table was used to gen-
erate a block randomization schedule chart, specifying the
group to which each subject would be assigned upon first
come first basis. Also, blinding this clinical trial was done
by confidential supporting staff as described by Deo and
Shetty [15]. Neither surgeon nor subjects were known
about the trial preoperative drugs (2 ml dexamethasone or
2 ml normal saline in identical syringe).

Surgical Technique

The subject was prepared for TMS; 2 ml of lignocaine 2 %
with epinephrine 1:2,00,000 (Xylocaine 2 %, Astrazeneca,
India) was used as the anaesthetic agent to block the
inferior alveolar, lingual and long buccal nerve. After
securing under profound local anaesthesia, subjects either
received 2 ml of 4 mg/ml dexamethasone (Inj Dexona,
Zydus Aliadac, India) or 2 ml normal saline (Zuche, New
Delhi, India) as per randomization schedules chart; injected
submucosally into the buccal in proximity to the surgical
site. The surgical procedure was standardized by a 3-cor-
nered mucoperiosteal flap. Bone was removed by a buccal
guttering and distal bone cutting with a fissure bur on a
straight handpiece under continuous irrigation with sterile
normal saline. The crown or roots were sectioned when
necessary. After tooth extraction, the socket was inspected,
filed and irrigated with normal saline. After achieving
haemostasis, the flap was approximated and primary clo-
sure was obtained using 3-0 silk suture. Pressure pack was
given intra-orally. The duration of the operation was
recorded as the period between the incision and the last
suture placed. Detail of each procedure was recorded. All
the subjects were operated by the same operator and under
similar conditions to minimize operator variability. Post-
operative instructions were given to subjects, including an
ice pack for 20 min and a pressure pack for 30 min over
the surgical site to achieve haemostasis. All the subjects
were prescribed Amoxicillin 500 mg (Cap Aristomox500,
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Aristo, India) per oral three times a day for 5 days and
Ibuprofen 400 mg (Fc-tab Brufen400, Abbott, India) per
oral as required as “rescue” analgesia. The subjects were
asked to take the first analgesic post-operatively as soon as
the pain reached moderate level and were asked to record
the time. The subjects were instructed not to take any other
analgesic drugs. They were asked to report to the outpatient
setting on the 2nd and 7th post-operative days.

Postoperative Assessment

All the subjects were given questionnaires 10 cm visual
analogue scale (VAS) and instructed about the rating.
Postoperative pain was rated daily for 7 days using a
10-point numerical rating scale and 10 cm VAS anchored
by the verbal description “no pain” (0) and “very severe
pain” (9). They were asked to enter their pain level, the
time at which the analgesic was taken, and the number of
tablets taken until the end of the first post-operative week.
The maximum inter-incisor distance and facial contours
were measured on these appointments by the same exam-
iner who had assessed them pre-operatively. The technique
and reference points used for these measurements were the
same as those based on the pre-operative assessment. The
evaluation of trismus and facial oedema was recorded as
the difference between pre-operative (baseline) and post-
operative values.

On the seventh day postoperatively, subjects were
requested to complete the PoSSe scale. This questionnaire
was designed by Ruta et al. [18] to assess the subject’s
perception of adverse effects on seven subscales: eating,
speech, sensation, appearance, pain, sickness, and inter-
ference with daily activities. A score was assigned to the
possible responses to each forced question to assess the
QOL after TMS. These scores represent percentages in the
group choosing response category for each question.

Data Analysis

All the demographic details, base line data and postoper-
ative data were recorded in the case report form over the
course of the study. All the data were entered into the
spreadsheet (excel, Microsoft) and Chi-square test, Mann—
Whitney U test, ¢ student’s paired and unpaired ¢ test, and
Fisher exact test were used for analysis of the data.

Results
Sample Characterization

Forty subjects aged between 20 and 41 years were selected
on the basis of inclusion and exclusion criteria. Twenty-

four subjects were enrolled in the DXG and 16 subjects in
the CTG. Ten subjects were excluded from the study.
Three had an operating time exceeding an hour, two had
been taking analgesics other than prescribed, three were
lost for follow-up and two subjects did not complete the
questionnaire properly. Data from 30 subjects were inclu-
ded in the study and analysed.

Objective Data

On the second postoperative day (POD), DXG had statisti-
cally significant reduction in the facial swelling (Z = 3.961,
P < 0.001) and trismus (Z = 2.016, P = 0.044). But on the
seventh post-operative day, both DXG and CTG had sta-
tistically similar facial swelling (Z = 1.704, P = 0.088) and
trismus (Z = 0.999, P = 0.318) Fig. 1. Also groups statis-
tics showed no significant difference (P = 0.124) in the total
number of analgesics received after TMS; DXG
(9.21 + 2.64) had taken almost the same number as that of
the CTG (10.82 £ 2.75).

Patient’s Perception

Patient’s perception about postoperative pain on VAS score
showed progressive reduction in pain intensity from the
first to the seventh post-operative day in both the groups
(Fig. 2). The PoSSe statistics, only three out of seven
subscales showed a statistically significant difference
between groups; Eating subscale, Appearance subscale,
Sickness subscale.

In this study, out of two forced questions of “Eating
subscale”, only response from enjoyment of food had
statistically significant differences (P = 0.015) whereas
result did not show significant difference (P = 0.119) in
unable to open mouth. A very large number (91 %) of CTG
rated the TMS affected on enjoyment of food as “very

18 =
£ 12 p=0.044 N\
£ 12 N~ \
| 10 SN
8 4 N
i . S\ p=0.318
g 4 p<0.001
3 2 p=0.088
0 POD2 POD7
Reduced 110 in CTG 17 6.7273
Reduced IO in DXG 13.4737 6.6316
Swelling in CTG 8.4709 2.2936
e Swelling in DXG 3.9663 1.8537

Fig. 1 Objective data in 2nd and 7th PODs; Significant recovery of
Trismus and swelling was observed in DXG on 2nd POD which
gradually resolved to baseline on 7th POD
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mouth opening also consumed higher number of analgesic.

In response to the question of speech affected 73.7 % of
DXG and 81.8 % of CTG rated ‘not at all’ to ‘slight’ dif-
ficulty in speech after TMS (Fig. 4a). Voice affected in
DXG usually lasted not more than 3—4 days whereas in
CTG it might last upto 7 days (Fig. 4b). Both questions of
“Speech subscale” did not have statistically significant
difference while comparing between the groups. With
respect to subjects perceiving “none at all” sensation;
73.7 % of DXG felt numbness andtingling whereas only
CTG felt 45.5 and 54.5 % numbness and tingling of lip and
tongue, respectively. Some of subjects 26.3 % DXG and
54.5 and 45.5 % CTG reported the same “1-2 days” over
postoperative week. None of the subjects from both groups
reported more than 2 days numbness and tingling of lip and
tongue (Fig. 5).

On postoperative week, 94.7 % of DXG and 63.7 % of
CTG experienced erythema/bruise of the ipsilateral side of
the face in <4 days. In addition, 89.5 % of DXG but only
36.4 % of CTG had swollen face in <4 days. None of the
subjects of DXG had swollen face up to 7 days whereas
27.3 % CTG had swollen face up to 7 days (Fig. 6). This
was statistically significant (P = 0.033). Both groups
(DXG 63.2 % and CTG 45.5 %) experienced pain for
3—4 days. 10.6 % of DXG but none in CTG experienced
pain for <2 days (Fig. 7a). Pain was well controlled by
analgesics in both groups. As many as 90 % of DXG
whereas only 73 % of CTG responded; they were
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Fig. 3 Eating subscale. a Percent subjects responded, operation
affect on enjoyment of food in 1st postoperative week. b Percent of
subjects were unable to open mouth normally in 1st postoperative
week because of operation

“absolutely fine” in terms of freedom from pain postop-
eratively (Fig. 7b). This data was not statistically signifi-
cant between the groups.

94.7 % of DXG felt nausea and vomiting “not at all”
whereas only 36.4 % CTG experienced the same. 5.3 % DXG
and 54.5 % of CTG experienced it for 1-2 days (Fig. 8a).
While comparing between groups, this data was statistically
highly significant (P = 0.002). No subjects responded more
than 34 days. Even, on the worst day of surgery, DXG
responded “not at all” about 90 % whereas 54.6 % of CTG
experienced more than 1 time nausea and vomiting. This was
again statistically significant (P = 0.22) (Fig. 8b).

58 % of DXG and 45.5 % of CTG had continued with
daily work. However, 21 % DXG required 1 day off
work whereas 9 % CTG required 1 day off work. Rest
21 % DXG and 45.5 % of CTG took more than 2 days
off work (Fig. 9a). Leisure activities were mildly affec-
ted in 58 % of DXG whereas only 27.3 % of the CTG
subjects said they were “mildly affected” by the oper-
ation. 54.5 % of CTG were moderately affected, whereas
only 21.1 % of subjects in DXG reported the same
degree of interference in leisure activity (Fig. 9b). 63 %
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of DXG were slightly affected by postoperative pain
whereas only 36.4 % of CTG reported slight degree of
pain; only 21.6 % of DXG experienced moderate to
severe pain where as 54.6 % CTG reported moderate to
severe pain (Fig. 9c). Interference in daily activities
subscale was not statistically significant between the
groups.

within a week after the operation. b Percent of subjects who responded
pain controlled by pain killers up to 1st post-operative week

Discussion

TMS is the most debatable issue for clinicians due to its
high operative cost and associated morbidity. Past studies
showed that a deterioration in oral health related QOL,
occurred in the short term (immediate postoperative) after
TMS [19-23]. To deliver the best practices, many guide-
lines have been proposed for extraction of wisdom teeth
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overall treatment cost as well as the morbidity might
increase significantly. Even though there was evidence
that active surveillance of third molar might not
avoid aggressive treatment in the future; this should not
be patients’ preferred management strategy [25]. Hence,
clinicians of this subcontinent should consider TMS as a
management strategy. Recently, TMS has became a rou-
tine, a safe office procedure with generally pre-
dictable outcomes and relative low cost due to the
development of high speed cutting instruments, panora-
mic radiograph, improved local anaesthesia and advanced
surgical techniques. Moreover, the previous studies which
investigated efficacy and effectiveness of preoperative
submucosal dexamethasone, gave encouraging results
compared with controls in reducing the post-operative
sequelae of TMS [13-16]. Due to this the clinician feels
easy to inform their patients about TMS.
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Fig. 9 Interference with daily activities subscale. a Percent of
subjects could not carry out work/housework and other daily activities
in st postoperative week. b Percent of subjects who reported with
affect of leisure activities including sports, hobbies and social life in
1st postoperative week. ¢ Percent of subjects who reported affected
your life due to the pain in Ist postoperative week

Many reports support the use of local application of
dexamethasone in the setting of TMS [11-16]. But those
studies demonstrated conflicting results because of the
limited number of subjects, different route and dose of
corticosteroid administered, use of different surgical tech-
niques and lack of standardized anaesthetic technique
(Local or General). In this study, entire subjects were
operated by single surgeon under Local anaesthesia. Dur-
ing TMS, the underlying muscle tissue and surrounding
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tissues were damaged mechanically or thermally, or both
which was directly related to surgeon’s ability and tech-
nique. As a result, acute inflammatory response was eli-
cited in the surrounding tissues as well as disruption of the
oral mucosa causing spasm of masticatory and pharyngeal
muscles and irritation of nerve endings. These events result
in imbalance in the delicate mechanism of swallowing,
incoordination, dysphagia, trismus, swelling and pain and
affects the postoperative QOL. Usually, such phenomenon
would cause stress to clinician while counselling and tak-
ing informed consent as well as increase pre or postsurgical
anxiety and traumatic stress sequelae in the patient [26].

The mechanism of action of corticosteroids is quite
complex; there is generally a lag of several hours before
their effects are manifested (dexamethasone takes 1-2 h to
act). In a typical practice setting, administering corticos-
teroids 1-4 h before surgery is usually not convenient.
Therefore, this study intended to produce rapid action
before the inflammatory mediator release. But reviewing
various previous studies, the reason of rapid action that
occurs in a few minutes as in this study could be due to
nongenomic path of action by administering submucosal
(tropical) injection of dexamethasone [10-16]. This path-
way does not require de novo protein synthesis and acts by
modulating the level of activation and responsiveness of
target cells, such as monocytes, T cells, and platelets and
also leads to peripheral vasoconstriction which further
increases local drug concentrations [27].

Ample studies have shown a significant recovery of the
post-operative swelling and trismus in patients who were
administered a single dose submucosal dexamethasone in
proximity to surgical site preoperatively during TMS [13—
15]. The findings of this study are quite similar to those
previous studies; facial swelling and trismus were maxi-
mum in 2nd POD whereas it was least (baseline) in 7th
POD. Figure 2 showed progressive reduction of postoper-
ative swelling and trismus in both groups. Surprisingly,
Graziani et al. [10] found significant reduction on 7th POD
which itself is contradicting. Usually the swelling of the
face resolves after a week of surgery. The long-term effect
of dexamethasone is not justifiable because the biological
half-life of dexamethasone is 36-48 h and hence its dura-
tion of action will be only up to the 2nd POD but not up to
the 7th or more PODs [15].

Many investigators have suggested submucosal admin-
istration of dexamethasone to improve immediate postop-
erative QOL after TMS [13-15]. In this study, out of seven
PoSSe subscales, three subscales had statistically signifi-
cant difference between two groups; “Eating”, “appear-
ance” and “sickness” subscales were significant whereas
“speech”, “sensation”, “pain”, and “interference with
daily activities” subscales were improved in DXG as
compare to CTG. The results from the present study

disagree with those from Grossi et al. [13] who found no
significant effect on the QOL domains, other than the
“appearance” subscale as well as from Majid [16] who
reported statistically significant differences in all subscales
of QOL (except for the speech subscale) during the post-
operative period. Majid [16] measured QOL in five sub-
scales instead of seven PoSSe subscales; “social”,
“eating” “sleep”, and “appearance”. The limitation of
both studies was that, neither the patients nor the surgeons
was blinded to the use of dexamethasone.

Surprisingly, Majid [16] had no comment on “speech”
subscale although there was a significant recovery in mouth
opening after TMS. This contradicted his own result.
Social, Eating, Speech, Sleep, Appearance subscales had
significant positive correlations with swelling, trismus, and
pain. In fact, speech and oral function of individual is
directly related to mouth opening. Previous studies repor-
ted change in eating habit and speech respectively many
days after surgery but dexamethasone showed impressive
improvement [15, 16, 28].

Pain also influences the effect of TMS on QOL. Find-
ings of this study is quite similar to the previous studies
using submucosal route. VAS Score and total number of
analgesics used was not statistically different between the
groups [12-15]. However, Majid [16] found that the sig-
nificant analgesic effect could be a different mechanism
which was not clearly explained. Although, the design of
this study was very similar to Majid’s [16] study; he did not
measure the time at which first analgesic was consumed in
both groups. VAS score and number of analgesic tablets
are good parameters to assess the analgesia, but these are
not reliable to compare between the groups over time. As
the effect of dexamethasone on pain diminished, DXG
behave as CTG hence VAS and total number of analgesic
was statistically similar between the groups in this study.
Furthermore, pain perception and tolerance varies among
individuals therefore patients might have taken a pain
medication although the pain was not severe. The signifi-
cant analgesic effect may be justifiable only up to 3-6 h
postoperatively. However, including this study, previous
studies have used VAS and the total number of analgesics
to compare between groups daily for a week [12-15]. A
patient’s decision to take a pain medication seems to reflect
a level of dissatisfaction with his pain at the moment.
Smartly, Majid [16] recorded VAS 6 h postoperatively.
Hence a significant analgesic effect was elicited in preop-
erative submucosal dexamethasone injection. Similarly,
this study measured the exact time at which 1st analgesic
was taken immediate postoperatively which was found to
be highly significant. Further, our subjective data also
support the analgesic action of dexamethasone in submu-
cosal route; postoperative pain lasted 3—4 days and was
well controlled by the analgesic prescribed.
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Usually postoperative nausea and vomiting (PONV) are
unwanted side effects of medications administered for
anaesthesia, antibiotics and pain control. PONV can occur
after TMS under local anaesthesia due to result of swal-
lowed blood, discomfort, drugs (analgesic, antibiotics).
There are not many data available on the incidence of
PONV which is commonly reported in different ambula-
tory procedures under general anaesthesia (18-58 %) [19,
28]. However, the recent studies did not find any differ-
ences in incidence of PONV in setting of TMS under local
and general anaesthesia. The incidence of PONV found by
Sato et al. [22] was 15.7 % under local anaesthesia whereas
it was 20 % by Tiwana et al. [28] under general anaesthesia
in their control group after TMS. Many of the studies
successfully demonstrated reduction of incidence of PONV
by administering dexamethasone [28-31]. Data from the
present study is supported by the study by Tiwana et al.; it
significantly decreased PONV after TMS under local
anaesthesia by administrating single-dose of submucosal
(8 mg) dexamethasone preoperatively than control group
[28]. Additionally, significantly fewer patients felt PONV
in first 24 h even on the worst day after TMS. Probable
mechanism is that dexamethasone may exert an antiemetic
action via prostaglandin antagonism, serotonin inhibition in
the gut, and release of endorphins.

The previous studies found that very high number (four
out of every five, 80 %) of patients required some time off
work for some days [22-25]. The reason for disruption of
job was mainly linked with facial appearance, inability to
open mouth and speech, pain, sickness, dysphagia, sleeping
problems which dramatically improved after injecting
submucosal dexamethasone. Correlation between objective
and subjective data performed in various studies seem true
in this study. It decreased swelling associated with the
appearance and interference with daily activities subscales.
The patient’s satisfaction and comfort was directly related
to decrease in postoperative trismus, pain, sickness sub-
scales [13, 16, 19, 28].

In conclusion, submucosal dexamethasone injection can
be a smart choice for clinicians in TMS under local
anaesthesia as it effectively reduces postoperative sequelae
and improves postoperative QOL. Submucosal dexam-
ethasone injection in anaesthetized region offers the
advantage of painless injection. It is not dependent on
patient compliance, concentrating the drug near the surgi-
cal area without noticeable systemic side effects. This route
might be convenient for the surgeon as well as patient and
offers a low-cost solution.
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