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ORIGINAL ARTICLE
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Abstract
Aims and objectives The traditional Caldwell-Luc approach for maxillary diseases has been criticized for its short-
comings such as removal of a large amount of bone, numbness of the teeth, flap dehiscence, and recurrent sinusitis.
On account of its minimal invasiveness and physiological approach, functional endoscopic sinus surgery (FESS) has
come to replace the Caldwell-Luc approach for the treatment of chronic rhinosinusitis. Chronic maxillary sinusitis of
dental origin (CMSDO) is a less common variant on the chronic rhinosinusitis spectrum whose treatment involves
simultaneous management of both the diseased maxillary sinus and the dental source of infection. Thus, this study
was undertaken to assess the efficacy of FESS when combined with an intra-oral approach for the treatment of
CMSDO.
Material andmethods Eighteen patients with CMSDO in the age group of 18–50 years were treated with a combined endoscopic
and intra-oral approach (buccal advancement flap with/without buccal fat pad) in this study. The patients were followed up for a
total duration of 18 months. The primary outcome measurements were the SNOT-22 Quality of Life questionnaire and the Lund
andMackay CT Scan Scoring Criteria. The Friedman test was used to assess improvement in the above variables and the level of
significance was set at 0.05.
Observations and results There was a statistically significant reduction (p < 0.05) in both the above parameters at all
post-operative intervals. Two patients presented with epistaxis (immediate post-operative phase) and synechiae (sec-
ond week follow-up interval). Both complications were successfully resolved. Two patients showed recurrence at the
6th-month interval for which they underwent revision surgery successfully. Overall, results were maintained even at
the 18th month follow-up interval.
Conclusion The endoscopic approach appears to be a reliable, minimally invasive technique associated with less morbidity and
stable long-term results. Thus, a multi-disciplinary approach between maxillofacial surgeons and otolaryngologists is essential in
the treatment of CMSDO.
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Introduction

Chronic maxillary sinusitis (CMS) is a pathological condition
that occurs due to a transient disruption in the normal physi-
ologic flow patterns of the muco-ciliary layer. Traditionally,
the Caldwell-Luc (CDL) procedure was performed for CMS
wherein the hyperplastic inflamed tissue and sinus lining were
stripped completely. When present, antral pathologies (e.g.,
cysts and benign tumors) and foreign bodies were also re-
moved through the same opening. However, this procedure
had its own drawbacks such as removal of a large amount of
bone, numbness of the teeth in the vicinity, flap dehiscence,
and recurrent sinusitis [1–3].

Functional endoscopic sinus surgery (FESS) eventually re-
placed the CDL technique as the gold standard for the treat-
ment of CMS on account of its minimally invasive nature and
physiological approach [4]. Similarly, osteoplastic bone lid
techniques were created in a bid to avoid the complications
associated with the CDL technique while retaining its surgical
accessibility [5].

Up to 25% of cases presenting with CMS are associated
with a dental origin (chronic maxillary sinusitis of dental ori-
gin, CMSDO) and treatment involves addressing both the
odontogenic cause and the sinusitis [6–13]. The rationale of
our clinical study was to assess the feasibility and limitations
of functional endoscopic sinus surgery in combination with an
intra-oral approach for the treatment of CMSDO [2, 14–17].

Aims and objectives

To evaluate the clinical outcomes after combined surgical ap-
proach of FESS and buccal advancement flap with/without
buccal fat pad graft in CMSDO patients:

& Resolution of clinical symptoms as per the Sino-Nasal
Outcome Test – 22 Quality of Life scoring criteria for
CMS.

& Radiographic evaluation of disease resolution in the para-
nasal sinuses using the Lund and Mackay classification
for CT scan scoring for CMS.

& Calculation of the following indices: Success Rate,
Recurrence Rate, Revision Surgery Rate and Crude
Complication Rate.

Materials

A case of CMS is established when the patient gives a positive
history for rhino-sinusal symptoms persisting for at least
3 months in spite of receiving medical therapy for at least
1 month. There should also be evidence of sinus disease on

the CT scan and/or endoscopic examination [7, 18, 19]. To
further classify the condition as CMSDO, it is mandatory to
identify a dental origin [6–13]. Patients presenting with
rhinosinusitis of non-dental origin, asthma, allergies, immu-
nodeficiencies, blood dyscrasias, medication-related
osteonecrosis of the jaws, osteoradionecrosis, anatomical ab-
normalities of the nasal and para-nasal structures, and any
uncontrolled major systemic illnesses (e.g., diabetes and hy-
pertension) were excluded from the study.

Once institutional ethical committee approval was obtain-
ed, a prospective clinical study from January 2014 to January
2016 was carried out in the Department of Oral and
Maxillofacial Surgery of a government-run teaching hospital
cum tertiary referral center. During this period, 25 patients
(between the age group of 18–50 years) presented with chron-
ic maxillary sinusitis of whom only 18 patients with CMSDO
were included in the study after obtaining their informed con-
sent. Of the 7 remaining patients, 5 were diagnosed as CMS of
non-dental origin and 2 were CMSDO with uncontrolled dia-
betes mellitus and hence were excluded from the study. All
patients signed an informed consent agreement.

The Sino-nasal Outcome Test-22 (SNOT-22) Quality of
Life (QoL) questionnaire was selected to measure the symp-
tomatic relief experienced by the patients after the FESS pro-
cedure as it was an already validated tool that was easily
applicable and encompassed the spectrum of symptoms asso-
ciated with sinusitis (22 questions covering 5 groups of symp-
toms: nasal, paranasal, sleep related, social, and emotional
impairment). Symptom severity was graded as follows: 0 no
problem, 1 very mild problem, 2 mild or slight problem, 3
moderate problem, 4 severe problem, and 5 problem as bad
as it can be. Mean symptom scores were calculated with a
minimum score of 0 and a maximum score of 110 [19–21].

The Lund andMackay classification for CTscan scoring was
also used to validate the therapeutic efficiency of FESS from a
radiographic perspective. For each of the paranasal sinuses (max-
illary, anterior ethmoid, posterior ethmoid, frontal, and sphe-
noid), scores of 0 to 2 (0 no opacification, 1 partial opacification,
2 total opacification) were given for each side separately.
Additionally, scores were given for the osteo-meatal complex
of each side (0 no obstruction, 2 obstruction) [21].

Methods

The study was conducted by a 4-member team (1 otolaryn-
gologist and 3 maxillofacial surgeons). The surgery was al-
ways performed by the same team of one maxillofacial sur-
geon and one otolaryngologist. The 2nd maxillofacial surgeon
was responsible for recording the baseline pre-operative clin-
ical and radiographic data. The 3rd maxillofacial surgeon was
responsible for recording post-operative clinical and radio-
graphic data and was blinded from the pre-operative values.
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A thorough clinical examination by the otolaryngologist
and the maxillofacial surgeon was performed pre-operatively.
A high-resolution CT scan (Fig. 1), nasal endoscopic exami-
nation (Fig. 2), and intra-oral examination were done to deter-
mine the source of infection, the location of the fistula, the
anatomical extent of the sinus disease, and the presence of any
foreign body in the sinus. The SNOT-22 questionnaire and the
Lund andMackay CTscan scoring criteria were used to record
pre-operative baseline data.

All the patients were operated under total intravenous an-
esthesia. The nasal tissues were infiltrated with 2% lignocaine
with 1:200,000 concentration Adrenaline. The FESS proce-
dure was performed initially by the otolaryngologist to avoid
damaging the subsequently reconstructed sinus floor. Using a
0° endoscope, an incision was made on the uncinate process
with a sickle knife, grasped with a Blakeley forceps, and re-
moved with a twisting movement, thus uncapping the infun-
dibulum. Any polyps that were found in the infundibulum
were removed (Fig. 3). After clearing the bulla ethmoidalis

and the middle ethmoidal cells, the maxillary sinus ostium
was then identified with a 30° endoscope. The natural ostium
was identified and, if needed, enlarged posteriorly by
punching out its bony walls using an Ostrum’s reverse cutting
forceps (Fig. 4). Forty-five-degree and 70° endoscopes were
used to visualize the interiors of the maxillary sinus. The hy-
perplastic inflamed tissue and polyps within the maxillary
sinus were removed with an angulated micro-debrider and
the underlying maxillary sinus lining was exposed. Though
the sinus lining appeared infected and swollen, it was not
stripped off completely due to its strong regenerative ability
(3, 22). The foreign body within the sinus (if present) was
removed with the help of an extra-long curved antrum grasp-
ing forceps. The nose was packed with roller gauze soaked in
liquid paraffin to achieve hemostasis and was removed at the
end of the procedure.

The next part of the surgery, carried out by the maxillofa-
cial surgeon, involved removal of the source of infection
followed by the closure of the oroantral fistula. Teeth with

Fig. 3 Drainage of the maxillary sinus after removal of the polypoid mass
(DMO draining maxillary ostium)

Fig. 4 Left maxillary ostium cleared of disease (MO maxillary ostium)

Fig. 1 Left maxillary sinusitis (total opacification) with blockage of the
osteo-meatal complex and oroantral fistula due to a traumatic extraction
of the 1st maxillary molar

Fig. 2 Polypoid mass emerging from the left osteo-meatal complex
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apical/marginal periodontitis and failing implants in close
proximity of the maxillary sinus floor were removed. The
intra-oral sites were then curetted to remove any pathologic
tissue. Implant site defects and extraction sockets were closed
with a single layered buccal advancement flap (BAF).
Oroantral fistulae were closed in a 2-layered manner using
the (BFP) buccal fat pad (inner layer) and the buccal advance-
ment flap (outer layer).

No major complications were encountered intra-operative-
ly. The patients were discharged by the 1st or 2nd post-
operative day and were prescribed routine nasal deconges-
tants, analgesics, and antibiotics (oral fixed dose combination
of amoxicillin-clavulanate 625 mg twice daily) post-
operatively for a period of 7 days. The patients were placed
on sinus precautions for a period of 3 weeks (avoiding sneez-
ing, coughing, and activities involving heavy breathing; nasal
irrigation instructions). Post-operative follow-ups were per-
formed at fixed intervals (2 weeks, 4 weeks, 6 months,
12 months, and 18 months) (Fig. 5). The clinical examination
included an intra-oral examination, nasal endoscopic exami-
nation, and filling out of the SNOT-22 QoL questionnaire. CT
scans were repeated post-operatively at the 6th month and the
18th month and scored using the Lund and Mackay Scoring
Criteria (Fig. 6).

All patients presented with mild facial swelling in the im-
mediate post-operative phase which resolved by the 2nd day.
Two patients presented with epistaxis in the immediate post-
operative phase which was resolved by packing the na-
sal cavity with a nasal tampon. At the 2-week interval,
the above two patients also exhibited with minor
synechiae formation between the lateral nasal wall and
septum. The adhesions were divided with an endoscope
in an out-patient setting. On account of the synechiae
being small, a spacer was not placed, and on subsequent
follow-ups, the synechiae did not re-form.

Two patients presented with recurrence of sinusitis and
wound dehiscence of the oral surgical site at the 6-month
interval. Revision surgery (FESS with a 2 layered closure
using BAF and BFP) was performed, and both cases reported
significant improvement of symptomswith no signs of relapse
at the 12th and 18thmonth follow-up intervals.Mobilizing the
BFP for the 2nd time was more difficult on account of the
scarring and required considerable dissection.

The data obtained was compiled on a MS Office Excel
Sheet (v 2010) and was subjected to statistical analysis using
Statistical Package for Social Sciences (SPSS v 21.0, IBM).
The demographic details were depicted as percentages and
frequencies for categorical data and mean and standard devi-
ation (SD) for numerical data.

Comparison of the SNOT-22 scores and CT scan scores at
various time intervals was done using the Friedman test, as the
dependent variables of the study (SNOT-22 QoL score
and Lund and Mackay CT scan score) exhibited contin-
uous data. For all the statistical tests, p < 0.05 was con-
sidered to be statistically significant. The α error was
kept at 5% and the β error at 20%, thus giving a power
of 80% to the study.

Results

A total of 18 patients were enrolled in the study. Female pa-
tients made up 55.6% (n = 10) of the sample. The mean age of
the patients was 33.94 years (SD = 8.941). The patients report-
ed persistence of rhino-sinusal symptoms for a mean period of
15.39 weeks (SD = 3.051). The mean duration of medical
therapy reported by the participants was 5.56 weeks (SD =
1.723). The 2 most common etiological agents were tooth root
displaced into the maxillary sinus with oroantral fistula
(33.33%) and oroantral fistula due to traumatic dental extrac-
tion in the maxillary posterior region (27.8%) (Table 1).

Fig. 5 Post-operative intra-operative site showing adequate healing at
6 months

Fig. 6 Post-operative CTscan showing a clear maxillary sinus and patent
osteo-meatal complex at 18 months
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The most common symptoms were (94.4%) nasal obstruc-
tion, (88.9%) chronic dental pain, and (83.3%) facial pain/
pressure (Table 2). The symptoms were accorded scores with
the help of the SNOT-22. The mean pre-operative SNOT-22
score was 64.83. The mean post-operative SNOT-22 scores
were 32.94 at 2 weeks, 31.61 at 1 month, 26.39 at 3 months,
16.50 at 6 months, 10.22 at 12 months, and 8.44 at 18 months.
The Friedman test showed that there was a statistically highly
significant difference for the intra group comparison of the
SNOT-22 Score (p < 0.01). The highest score was at the base-
line followed bywhich there was a fall in scores observedwith
time with the least score being at the 18-months follow-up
interval (Table 3).

The CT scan was scored as per the Lund and Mackay
classification. The mean pre-operative score was 3.67 (SD
0.767). The maxillary sinus displayed total or subtotal
opacification on the CT scan. Obstruction of the osteo-
meatal complex, if present, was also evident on the CT scan.
The post-operative scores were 1.61 (SD 1.290) at 6 months

and 0.78 (SD 0.647) at 18 months. The Friedman test showed
that there was a statistically highly significant difference seen
for the intra group comparison of the CT scan scoring
(p < 0.01). The highest score was at the baseline followed by
which there was a fall in scores observed with time with the
least score being at the 18-month follow-up interval (Table 4).

Two layered closure, i.e., FESS with BAF and BFP (n =
11), was performed in cases that showed evidence of an
oroantral fistula due to a traumatic dental extraction or a tooth
root displaced into the maxillary sinus. Single layered closure,
i.e., FESSwith BAF alone (n = 7), was performed post remov-
al of failed implants and over extraction sockets in cases of
apical and marginal periodontitis. The mean duration of pro-
cedure for FESS with BAF alone was 44.29 min (SD 2.430)
and for FESS with both BAF and BFP was 56.91 min (SD
3.419). The need to secure an additional layer by mobilizing
the buccal fat pad increased the overall duration by 11–12 min
on an average. This difference was found to be statistically
significant when using the unpaired t test (p < 0.01).
The unpaired t test also proved that there was no sta-
tistically significant difference (p > 0.05) on comparison
of the duration of hospitalization between “FESS with
BAF alone” (1.29 days) vs “FESS with both BAF and
BFP” (1.73 days) (Table 5).

The same 2 patients that displayed immediate post-
operative epistaxis also displayed synechiae at the 2nd week
interval. Thus, a total of 2 patients suffered from com-
plications, and the raw complication rate for the study
was 11.11%. Two cases of recurrence were documented
at the 6-monthly interval. The cases responded to revi-
sion surgery (combined FESS with intra-oral BAF and
BFP) with no signs of relapse at the 12th and 18th
month follow-up intervals. Thus, the recurrence rate
and revision surgery rate of our study was 11.11%.
Finally, the overall success rate of our study was
88.89% (Table 6).

Table 1 Table showing
descriptive demographic details Variable Categories Frequency Percent

Gender Female 10 55.6

Male 8 44.4

Medications Nasal decongestants 18 100

Topical nasal steroids 11 61.1

Anti-histaminic 11 61.1

Antibiotics 18 100

Etiology Apical periodontitis 3 16.7

Displaced tooth root with OAF 6 33.3

Failed implant 3 16.7

Marginal periodontitis/deep pockets 1 5.6

OAF due to traumatic dental extraction 5 27.8

OAF oroantral fistula, BAF buccal advancement flap, BFP buccal fat pad, FESS functional endoscopic sinus
surgery, CMS chronic maxillary sinusitis

Table 2 Table showing the distribution of symptoms

Variable Category of symptoms Frequency Percent

Facial pain/pressure Major 15 83.3

Facial congestion Major 13 72.2

Nasal obstruction Major 17 94.4

Nasal discharge Major 14 77.8

Altered sense of smell Major 12 66.7

Headache Minor 14 77.8

Halitosis Minor 11 61.1

Fatigue Minor 12 66.7

Cough Minor 11 61.1

Ear pain/pressure Minor 11 61.1

Chronic dental pain Minor 16 88.9

Category of symptoms according to Lanza and Kennedy [7]
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Discussion

The Caldwell-Luc technique was the traditional approach for
diseases of the maxillary sinus. The underlying principle of
the technique was to remove the source of infection and the
entire sinus lining through a bony window in the region of the
canine fossa followed by which an inferior meatal antrostomy
(IMA) would provide a means for gravity-dependent drainage
and sinus irrigations in the post-operative phase [1, 22, 23].
However, this approach was not without its own set of com-
plications, e.g., flap dehiscence, removal of a large amount of
bone adding to the difficulty of prosthetic rehabilitation of the
same region, devitalization of teeth, and infra-orbital region
paresthesia. Complete stripping of the sinus lining often leads
to chronic pain, sclerosis of the sinus walls, osteitis, and
regenerated sinus lining with a poor muco-ciliary func-
tion. There was also a trend for slower recovery and
increased need for revision surgeries on account of per-
sistent inflammation in the sinus due to the unaddressed
blocked ostium [1, 3, 7, 15, 22–25].

The complications associated with the CDL approach were
primary attributed to removal of bone from the antero-lateral
wall of the maxilla and stripping of the sinus mucosa. The
osteoplastic lid technique and its modifications were con-
ceived to reduce the complications associatedwith the original
CDL procedure while still retaining its surgical accessibility.
The sinus mucosa is also not removed completely unless

irreversibly diseased which contributes to the rapid recovery
of normal ventilation and drainage. However, the disadvan-
tages include unpredictable resorption, fracture, and dislodge-
ment of the trap door fragment into the sinus. Furthermore, the
use of osteosynthesis material increases the cost of the proce-
dure and may be a potential source of future infection due to
hardware failure [5, 26–29].

In our study, we have combined functional endoscopic si-
nus surgery with an intra-oral approach as an alternative meth-
od to treat chronic maxillary sinusitis of dental origin.
Currently, FESS is predominantly the domain of otolaryngol-
ogists and most maxillofacial surgeons have minimum to no
training in the same. We hope to create awareness regarding
the superiority of this approach and stress the need for a multi-
disciplinary approach with otolaryngologists when treating a
condition like CMSDO which makes up 12–24% of the over-
all disease burden of chronic maxillary sinusitis.

FESS (based on the work of Prof. Messerklinger and
Wigand) was introduced in the 1970s and 1980s. The under-
lying principle of FESS was a limited resection of the inflam-
matory and/or anatomical defects that interfere with the nor-
mal muco-ciliary clearance to achieve a patent osteo-meatal
complex. It was also important to clear out any residual dis-
ease in the adjacent para-nasal sinuses (e.g., ethmoidal air
cells) as it would lead to persistent blockage of the osteo-
meatal complex and subsequent re-infection of the already
treated sinuses [7, 17, 25, 30]. The use of an endoscope

Table 3 Comparison of SNOT-22 Score with various time intervals

Median Chi square value P value of Friedman Test

Time N Mean Std. Deviation Minimum Maximum

Pre-op 18 64.83 12.664 45 90 61.50
2 weeks 18 32.94 9.032 24 58 29.00

1 month 18 31.61 8.161 24 55 30.00 92.856 p<0.01

3 months 18 26.39 4.175 20 33 25.50
6 months 18 16.50 13.535 0 56 12.00

12 months 18 10.22 3.979 3 18 9.50

18 months 18 8.44 2.093 4 12 9.00

Table 4 Comparison of Lund and Mackay CT scan scoring with various time intervals

Median Chi square value P value of Friedman Test

N Mean Std. Deviation Minimum Maximum

Pre-op CT 18 3.67 .767 3 5 3.50

6 months CT 18 1.61 1.290 1 5 1.00 28.500 p<0.01
18months CT 18 .78 .647 0 2 1.00

*Scoring for each para-nasal sinus of each side = total opacification [2], partial opacification [1], no opacification [0]

*Scoring for each osteo-meatal complex = obstruction [2], no obstruction [0]
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enabled for direct visualization of the field thus requiring min-
imal exposure, dissection, and elevation of the tissues
resulting in minimal swelling and cheek discomfort postoper-
atively. Furthermore, only the polyps and hyperplastic infect-
ed sinus tissue were removed. The sinus membrane lining that
appeared swollen/hyperemic was not removed in view of its
high regenerative potential [22, 30]. The minimally invasive
nature of FESS and the creation of a patent osteo-meatal com-
plex (for ventilation and clearance of sinus secretions) allowed
for a faster recovery and shorter duration of hospitalization [2,
3, 15, 22].

FESS-based studies also proved that the natural muco-
ciliary clearance pattern towards the ostium in middle meatus
remained unchanged despite the presence of an additional
surgical antrostomy [e.g., the inferior meatal antrostomy
(IMA) traditionally used in conjunction with the Caldwell-
Luc approach]. Furthermore, the middle meatal antrostomy
(MMA) exhibited a higher patency rate (85–98%) as com-
pared to that of the IMA (70–82%) with some studies
reporting closure of the IMA as early as 3 months. Thus, the
more traditional IMA was eventually replaced by the MMA
which was commonly performed in FESS [1, 21, 23].

In our study, a total of 18 cases of CMSDO were operated
based on the principles of FESS and combined with an intra-
oral procedure to re-create a barrier between the oral cavity
and the maxillary sinus. The only statistically significant dif-
ference between the single layered closure and double layered
closure techniques was the additional time of 11–12 min re-
quired to harvest and secure the buccal fat pad over the intra-
oral site. On an average, patients belonging to both groups
were admitted for 1–2 days post-operatively until facial swell-
ing subsided. Though not clinically significant, the double-
layered closure group had a longer post-operative stay due
to the increased amount of facial swelling associated with
the procedure.

The SNOT-22 scores showed a statistically significant im-
provement at all intervals with a reduction from a mean score
of 64.83 pre-operatively to a mean score of 8.44 at 18 months.
The Lund and Mackay CT scan scores also showed a statisti-
cally significant improvement at all intervals with a reduction
from a mean score of 3.67 pre-operatively to a mean score of
0.78 post-operatively at 18 months. The maxillary sinus and
osteo-meatal complex were predominantly involved in the CT
scan while the ethmoidal cells were less commonly involved

Table 6 Literature-based success, recurrence, and revision surgery rates FESS with/without combined intra-oral approach in CMSDO (table modified
from Giovannetti et al. 2014)

Functional endoscopic sinus surgery with/without intra-oral procedure

Studies Total cases Success Recurrence Revision surgery

Number Rate Number Rate Number Rate

Lopatin et al. (2002) 70 67 95% 3 4.28% 3 4.28%

Costa et al. (2007) 17 17 100% 0 0% 0 0%

Chiapasco et al. (2009) 27 23 85% 4 14.81% 1 3.7%

Andric et al. (2010) 14 14 100% 0 0% 0 0%

Albu and Baciut (2010) 104 95 91.34% 9 8.65% 9 8.65%

Hajiioannou et al. (2010) 4 4 100% 0 0% 0 0%

Chiapasco et al. (2012) 20 16 80% 4 20% 1 5%

Giovannetti et al. (2014) 20 20 100% 0 0% 0 0%

Our study 18 16 88.89% 2 11.11% 2 11.11%

Average rate 93.36% 6.54% 3.63%

Table 5 Comparison between
FESS with buccal advancement
flap only and FESS with both
buccal advancement flap and
buccal fat pad

Groups N Mean Std. deviation Std. error mean T value p value

Duration of
Procedure (min)

Only BAF 7 44.29 2.430 .918 − 8.461 p < 0.01

Both 11 56.91 3.419 1.031

Hospitalization
Duration (days)

Only BAF 7 1.29 .488 .184 − 1.923 p = 0.073

Both 11 1.73 .467 .141

BAF buccal advancement flap, BFP buccal fat pad, Both BAF with BFP
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and the presentation was always unilateral. It must be noted
that direct correlation between the Lund and Mackay CT scan
score and the SNOT-22 score has never been proven conclu-
sively [31]. Nonetheless, both the above variables prove the
clinical efficacy of FESS when combined with an intra-oral
procedure for the treatment of CMSDO.

There is considerable controversy regarding the use of peri-
operative antibiotics for most otolaryngologic procedures.
Evidence-based reviews of post-operative care in endoscopic
sinus surgery by Rudmik et al. [32], Rudmik et al. [33], and
Weber et al. [21] suggested that post-operative antibiotic ther-
apy has a beneficial effect on improvement of symptoms and
endoscopic appearance in the short-term. The papers recom-
mended a long course of antibiotics of up to 14 days post-
operatively. However, meta-analyses by Saleh et al. [34] and
Patel et al. [35] suggested that there was no need for routine
pre-operative antibiotic therapy for patients undergoing func-
tional endoscopic sinus surgery for routine CMS, the excep-
tion being the usage of nasal packs or splints for more than
48 h. The recommend antibiotic course for clean contaminated
head and neck surgery was restricted to the intra-operative and
post-operative phase (up to 24 h).

However, Little et al. [9] and Saibene et al. [10] suggested
that CMSDO is different from routine CMS on account of its
dental etiology, associated bacteriology, and higher microbial
load. The bacteriology is polymicrobial in nature with pre-
dominantly anaerobic organisms (which is more in common
with those found in periodontal and endodontic infections).
As there was a communication between the nasal and oral
cavity, the surgical procedure can also be considered to be of
the clean contaminated type. It is important to note that the
study was conducted in the Department of Oral and
Maxillofacial Surgery of a government-run teaching hospital
cum tertiary referral center in Mumbai, India. Majority of the
patients treated at this center belonged to the lower socio-
economic strata of society. This demographic of patients rou-
tinely suffers from poor oral hygiene, poor nutrition, and lack
of basic needs, e.g., clean accommodation. For all the reasons
mentioned above, it was decided to continue post-operative
antibiotics for a period of 7 days; contrary to the current rec-
ommendation of intra-operative and post-operative antibiotics
up to 24 h. Chiapasco et al. [36] also administered antibiotics
in the treatment of CMS due to maxillary sinus grafting for a
duration of 7–10 days post-operatively, similar to our
recommendation.

A 25-year review of the complications in FESS by
Stankiewicz et al. revealed an overall complication rate of
3.1% with cerebrospinal fluid leak, hemorrhage, and orbital
hematoma occurring more commonly. It should be noted that
need for revision surgery, synechiae, scarring, and minor
bleeding (not requiring any intervention) were considered as
poor outcomes instead of complications in the above study.
This leads to an overall lower complication rate as compared

to other studies [37]. Our study had a raw complication rate of
11.11%, as only 2 out of 18 patients exhibited both immediate
post-operative bleeding that required packing with a nasal
tampon. The reason for a higher complication rate in our study
could be attributed to its smaller sample size. Both the recur-
rent CMSDO cases in our study had initially presented with an
oro-antral fistula due to a traumatic dental extraction. This is
also in line with the literature wherein a higher failure rate is
seen in cases of chronic oro-antral fistulae [7, 15, 22].

Based on the above data, our study had an overall success
rate of 88.89%, a recurrence rate of 11.11%, a revision surgery
rate of 11.11%, and a raw complication rate of 11.11%. Our
values were on the higher side of the acceptable range found in
the literature. This could once again be attributed to the small-
er sample size of our study [15] (Table 6).

Conclusion

The health and normal function of the paranasal sinuses and
their lining mucous membranes depends primarily on two
important factors: ventilation and drainage. Normal ventila-
tion of the sinuses requires a patent pathway connecting the
ostium to the nasal cavity. When the osteo-meatal complex is
involved, the middle meatal antrostomy helps create a patent
airway and also represents the most important advantage that
FESS has over the Caldwell-Luc and osteoplastic lid tech-
niques. FESS is also minimally invasive and hence allows
for a quicker post-operative recovery and a shorter hospital
stay. Based on the results of our study, one can con-
clude that FESS should be considered as a part of an
oral and maxillofacial surgeon’s armamentarium in the
treatment of CMSDO and working together with an ex-
perienced otolaryngologist will lead to stable long-term
results and minimal complications.
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