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ABSTRACT

Background: Functional endoscopic sinus surgery, conventional or with powered instruments is the standard surgical
modality in sinonasal polyposis refractive to medical therapy. The recent modality, microdebrider assisted endoscopic
sinus surgery offers better therapeutic approach for patients when compared to endoscopic sinus surgery with the
conventional instruments. The objective was to evaluate the utility of microdebrider in endoscopic sinus surgery
versus conventional instruments and to compare the intraoperative and postoperative results in both the methods.
Methods: A prospective, randomized, comparative study was conducted on 30 patients with bilateral sinonasal
polyposis. The subjects were selected by applying all the inclusion and exclusion criteria and divided into two groups
i.e. the right and left side of nose were operated and compared for efficacy of microdebrider and conventional
instruments. Each patient served as his or her own control. This study emphasizes the utility of microdebrider. It
compares the intraoperative and postoperative results in the conventional and microdebrider assisted endoscopic sinus
surgery.

Results: The intraoperative mean blood loss and duration of surgery were significantly higher in the conventional
group (p-value <0.001) as compared to microdebrider group. Postoperative symptom and endoscopy scores
(discharge, scarring, crusting and polyp recurrence) were significantly higher in the conventional group (p-value
<0.001) as compared to the microdebrider group in 6 months follow up.

Conclusions: Microdebriders are more effective as compared to conventional endoscopic sinus surgery due to lesser
intraoperative bleeding (relatively bloodless) and duration of surgery, better postoperative endoscopic and symptom
scores, combine cutting and suction in a single tool, enabling accurate and precise tissue removal without damaging
the surrounding mucosa , less scarring/synechiae, fewer complications.
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INTRODUCTION

Sinonasal polyp refers to edematous projections of nasal
mucosa extending through nasal cavity and paranasal
sinuses. Prevalence is 4% in general population.®
Functional endoscopic sinus surgery, conventional or
with powered instruments is standard surgical modality in

sinonasal polyposis refractive to medical therapy.
Microdebriders are the most commonly used powered
instruments in endoscopic sinus surgery and continues to
evolve in rhinologic surgery.? The aim of study was to
evaluate the utility of microdebrider in endoscopic sinus
surgery versus conventional instruments and to compare
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intraoperative and postoperative results in both the
msethods.

METHODS

A prospective randomized controlled study was
conducted on 30 patients with bilateral sinonasal
polyposis at Dayanand medical college and hospital
fulfilling inclusion and exclusion criteria between year
2014 and 2015. Only cases with CT scan showing Lund-
Mackay total score of >8 on each side were included.'
All patients underwent endoscopic polypectomy with
microdebrider on one side (group 1) and conventional
instruments (group 1) on other side. Uncinectomy,
middle meatus antrostomy, anterior and posterior
ethmoidectomy was done in all cases. All polypoidal
tissue resected and sent for histopathological
examination. Comparison was made intraoperatively for
duration of surgery and blood loss in surgical field in
both the groups. Postoperatively, follow up was done
after 1 week, at 3 and at 6 months for recurrence of
polyps, discharge, scarring, crusting and symptomatic
improvement using Lund-Mackay scoring system and
visual analog scale in both the groups.**'? Statistical
method used was SPSS version-17.

Figure 1: CT nose and PNS (axial view) with Lund-
Mackay score of >8 on each side.

Figure 2: Stryker essex microdebrider handpiece
(with power suction and irrigation canula).

Figure 3: Blade tip (straight).

Figure 4: Bloodless field with microdebrider.

RESULTS

All the 30 patients presented with bilateral nasal
obstruction and nasal discharge. 80% patients presented
with complaint of sneezing.

Table 1: Patient demographics and results (n=30).

Microdebrider Conventional
group

Parameters

(mean)

meanzSD

Age (years) 34571534  34.57+1534  1.00
Gender (M/F)  22/8 22/8 0.668
FEpIeIE 1.67+0.84 1.73£0.78 0.423
Polyp grade
CT- Lund- 887+131  8.63+L13 0.243
Mackay Score
Intraoperative — g 904796 109.934620  <0.001
blood loss (ml)
Duration of
surgery 56.67+10.33 75.70+3.91 <0.001
(minutes)
Boerzaart

: 3 -
grading score
Absolute 0.34+0.24  0.34+0.24. 1.00

eosinophil count
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90% of the patients complained of persistent symptoms.
Age distribution ranged from 14-62 years. Male:female i
ratio of 2.75. Significant improvement of symptoms (90 <)
%) was seen in 6 months with microdebrider (p-value

<0.001).
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Figure 5: Comparison of intraoperative blood loss
(ml) shows decreased mean blood loss in
microdebrider group (1).
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Figure 8: Post-op. mean total score on diagnostic

nasal endoscopy.

Table 2: Post-op diagnostic nasal endoscopy and
visual analog scale comparison at baseline and at 6
months. (MEANxSD) (n=30).

Parameters

Baseline

(meanzSD)

At 6
months
(meanzSD)

Discharge-I 1.00+0.00 0.0040.00 < 0.001
Discharge-II 2.00+0.00 0.10+0.31 <0.001
o Crusting-I 1.00+£0.00 0.00+0.00 <0.001
70.00 Crusting-I1 2.00£0.00 0.00+0.00 < 0.001
Scarring-I 1.00+£0.00 0.00+0.00 <0.001
. Scarring-11 2.00+0.00 0.10+0.31 <0.001
oo Polyp 0.00£0.00 0.00:0.00  0.045
5 . —_— . . —_—\J .
4000 Recurrence-|
o Polyp 0.00£0.00 0.10+031  0.075
recurrence-ll
7000
) Nasal 6.80+055 0.13+0.41  <0.001
100 obstruction-I
5 oo Nasal 6.77+0.77 0.60£0.94  <0.001
GROUT | GROAIP obstruction-11
_ _ _ _ Nasal 3.87+011 0.13+043  <0.001
Figure 6: Comparison of duration of surgery (min) discharge-|
shows shorter duration of surgery in Nasal 387+011 0474081 <0001
microdebrider group (1). discharge-II - -
Sneezing-I 3.17+£2.04 0.07£0.37 <0.001
Sneezing-11 3.17+2.04 0.07+£0.37 <0.001
o - Facial pain/
503 - oressure. 420+041 0.10+0.31  <0.001
Facial pain/— 4 594 041 0431069  <0.001
o A s pressulrle-ll
g Overa
F i | . i 8.00+0.74 0.13+0.41  <0.001
B dolsconlllfort |
vera 757+174 088+1.16  <0.001
discomfort-11

in

AV CRON )

Figure 7: Post-op mean total score on visual analog
scale.

CT scan grading of the disease done using Lund-Mackay
scoring system for radiological grading of sinus system.
For all sinus systems O=No abnormalities, 1=Partial
opacification, 2=Total opacification. For osteomeatal
complex 0= not occluded, 2=occluded.
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Patency of hari Nasal .
. Symptom . middle Polyp saccharin volume . DI
Study/ year Patients : Synechia forma transport . Bleeding of
improvement meatal Recurrence : (Acoustic
time ; surgery
antrostomy rhinometry)
Sellivanova Better at 3,6 ; No No No -
etal® & and 13 months Mo elitrEnes difference difference difference No difference v >89
4 Better at 3 . No not

Sauer et al 50 weeks No difference difference J reported not reported J \2

(97 ) 46 <0.05

5  microdebrider, . . i . ANOVA-

kursat et al 51 standard Better 4 improved improved improved \ < 5

technique difference
Singh R et ((:‘cl)%\)/ei(zional Better at 6 not ¥ Precise
al° ESS, 20 months No difference improved N reported not reported glljtzogrless J 0.004

Microdebrider gery

7 . . . Not
Magdy etal” 200 Better ) improved { improved  improved ) & Significant
8 no difference . . . No Not
Cornetetal® 60 at 3 months N improved N improved improved difference { Significant
)
(40) 20
. . Better at 14 5% -
;%kkar Ve gwc;crodebrlder, days and after ~ microdebrider  improved I not reported not reported ?:torte d ?:torte d <0.0001
2 months ,20% P P

conventional

conventional
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Scoring on diagnostic nasal endoscopy

O=absence of polyp, 1=polyp in middle meatus, 2=polyp
beyond middle meatus

0=no discharge, 1=clear thin discharge , 2=thick purulent
discharge.

O=absent, 1=mild, 2=severe ( crusting and scarring)
DISCUSSION

Comparison of these various studies showed better results
post-operatively with microdebrider at 3 months and 6
months as seen in this study. Blood loss during surgery
and duration of surgery is also decreased as in present
study. Sinonasal polyposis has a significant effect on
quality of life.”*'* The high tendency to recurrence and
risk of systemic side effects with steroids make surgical
management more favourable for recurrent cases.® The
recent modality, microdebrider assisted endoscopic sinus
surgery offers better therapeutic approach for patients
when compared to endoscopic sinus surgery with the
conventional instruments.®®

The major advantages in utilizing the microdebrider as
the primary instrument in endoscopic sinus surgery is the
cost-effectiveness of the tool as multiple functions may
be achieved with a single instrument, serving
advantageous in a limited working area in narrow nasal
cavities having proximity to skull base. The continuous
integrated suction provides better visualization of the
operative field due to continuous removal of blood, tissue
and bone fragments and serves as a significant advantage
by eliminating the need to move in and out of the surgical
field, increasing the ability to continuously work in that
area without loss of time that may occur when switching
instruments.’®*® The conventional instruments used in
endoscopic sinus surgery, on the other hand by their
punching, tearing and stripping action creates a bloody
surgical field, no mucosal preservation, scarring and
more risk of complications.” So, emphasizing the utility
of microdebriders the study was conducted in a
prospective randomized controlled manner to investigate
the efficacy and safety of microdebriders in endoscopic
sinus surgery in sinonasal polyposis as compared to
conventional endoscopic sinus surgery.

Age and sex distribution

Maximum number of patients were in the age group of
16-30 years (43.3 %). Mean age was 34.57 vyears.
Standard deviation (SD) was 15.34 with mean age+(SD)
of 34.57+15.34 in this study with male:female ratio of
2.75. Bakari et al, reported a peak incidence of 33 years.?
Larsen et al, reported similar results of 252 danish
patients. They observed nasal polyposis most commonly
in patients who were 40-60 years old. Male: female ratio
was 2.9 in the ages 40-50.* Drake et al reported that
average age of onset is approximately 42 years.?** Mc

Fadden et al reported similar results.® Settipane et al
nasal polyposis are uncommon under the age of 20.%
Larsen et al, estimated incidence of nasal polyposis in
patients less than 16 years of age is 0.1 to 0.216%.
Settipane et al, reported equal distribution of males and
females, 50.2 vs 49.8%.”

Diagnostic significance of absolute eosinophil count

Absolute eosinophil count can distinguish between
eosinophilic and non-eosinophilic chronic rhinosinusitis
with nasal polyposis has been reported in literature.
Absolute eosinophil counts in this study ranged from 0.0-
0.8. The mean absolute eosinophil count in this study was
0.34 and standard deviation (SD) was 0.24 with
mean+SD was 0.34+0.24. Minimum count was 0.00 and
maximum count was 0.70. Maximum number of patients
(40%) was in the range 0.00-0.2. Hu Y et al, reported that
peripheral eosinophil absolute count and percentage were
independently and  significantly associated  with
eosinophilic chronic rhinosinusitis with nasal polyposis.
An absolute blood eosinophil count >0.215x10(9) /L
yielded a sensitivity of 74.2% and a specificity of
86.5%.% Vaidya et al, reported a good correlation of
nasal smear eosinophilia with blood absolute eosinophil
count in allergic rhinitis and with histological findings in
cases of allergic nasal polyps.”®

Role of preoperative computerised tomography

A routine preoperative computerized tomography scan
was performed for all patients in this study to know the
extent of the disease. Total score of 24 (12 on each side is
used). The patients in this study had score >8. The mean
preoperative computerized Lund-Mackay score in this
study for group 1 (microdebrider) was 8.87 with standard
deviation of 1.31 (8.87+1.31) and 8.82 with standard
deviation of 1.13 (8.82+1.13) in group 2 (conventional
ESS). There was no statistically significant difference
between the groups and data was comparable. 90 % of
the patients scored from 8 to 10. Preoperative CT
provides data for intraoperative stereotactic guidance
systems, which are used to manage complex disease, and
for revision surgery. Gheriani H et al, found no
statistically significant difference in outcome following
functional endoscopic sinus surgery between those with
minimal changes and those patients with more extensive
involvement on C.T. patients benefited from surgery
irrespective of pre-operative CT score.®* Sharp et al,
found significant correlation between Lund-Mackay pre-
operative scores and the outcome of FESS at 24 months,
however this correlation did not reach statistical
significance when patients were stratified according to
the presence of a systemic diagnosis thought to
predispose to chronic rhinosinusitis (e.g. asthma, ASA,
atopy, bronchiectasis etc.).! Metson et al, stressed on the
importance of new studies on modifications and
improvements on present systems and production of new
staging systems having wide field of usage.?**
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Preoperative visual analog scale scores and diagnostic
nasal endoscopy scores

No statistically significant difference was seen in the
preoperative visual analog scale and diagnostic nasal
endoscopy polyp grades in both the groups in this study
and data was comparable. (1.67+0.84/1.73+0.78). Overall
discomfort preoperatively was higher in the groupl as
compared to group 2 (8.00+0.74/7.57+1.74). An
assessment of the severity and impact of symptoms
should be made by asking the patient to mark on a visual
analogue scale of 0-10. In this study a maximum score
was seen for nasal obstruction in both group 1 (6.80) and
group 2 (6.77), followed by nasal discharge, sneezing,
facial pain of 3.87, 3.17 and 4.20 respectively Similar
results have been reported by Dufour X et al, Poetkar DM
et al also reported similar results.>*** Magdy et al and
Kakkar V et al, also reported results in a similar manner
with a little difference in their scores.”®

Postoperative visual analog scale and diagnostic nasal
endoscopy scores

In this study post-operative follow up was done at 1week,
at 3 months and at 6 months. Visual analog symptom
score was compared at 3 months and at 6 months.
Statistically significant improvement was seen in
microdebrider group as compared to conventional group
(p <0.001). Mean of total points on VAS postoperatively
at 3 months was 1.62+3.30 and 0.57+1.76 at 6 months
(p <0.001) in groupland in group 2, mean total points at
3 months was 3.37£5.10 and 2.45+3.58 at 6 months
(p <0.001). The results of symptomatic improvement of
nasal obstruction, nasal discharge, sneezing, facial
pain/pressure and overall discomfort were better in group
1 as compared to group 2 at 3 months and 6 months
postoperatively. Similar results have been reported in
other studies by Magdy et al, Kakkar V et al.”® On
postoperative diagnostic nasal endoscopy, Lund Mackay
scoring was better in microdebrider group as compared to
conventional group. In group 1, polyp recurrence, clear
thin discharge and mild scarring was seen in 10% of the
cases with average score of lat 3 months follow-up. No
recurrence was seen at 6 months. In group 2, polyp
recurrence was seen in 16.66% of the patients at 3
months and in 10 % of the patients at 6 months follow up.
23.33% had clear thin discharge at 3 months follow-up
and 10% at 6 months follow-up. Mild scarring was
present in 16.66% of the patients at 3 months and 10 % of
the patients at 6 months follow up. This proves that
microdebrider offered better results at 6 months as
compared to conventional instruments. Meloni et al,
estimated that the recurrence rate of sinonasal polyposis
varied from 15% to 25% postoperatively. The polyp
recurrence of only 10% in present proves microdebriders
are more effective than conventional endoscopic sinus
surgery.® Scarring/synechiae was lower in present study
with microdebriders due to mucosal preservation and
minimal tissue trauma. Kakkar V et al, Singh R et al
Magdy et al, Kursat et al, Sauer et al, Selivanova et al

Bernstein et al, Krouse et al, all compared microdebrider
assisted endoscopic sinus surgery with conventional
endoscopic sinus surgery.>®3"*® They all reported better
postoperative scores with microdebriders.

Intraoperative blood loss

This study showed statistically significant mean
intraoperative blood loss in group 1 of 81.90 ml and
standard deviation was7.26 with mean+SD=81.90+7.26
and in group 2 of 109.93 ml and standard deviation was
6.20 with meantSD=109.93+6.20 ( p-value <0.001).
Cornet ME et al, for estimated blood loss during surgery
they found no differences in both the groups.® Magdy et
al, reported that dryness of the operative field was better
with powered instruments (microdebrider ) as compared
to conventional instruments with Boerzaart grading
scale.” Krouse et al, reported an average of 19.5 ml of
blood in powered instruments and 44.5 ml of blood in
traditional cases.®® Lesser bleeding was attributed in
presenty study to hemostasis due to continuous integrated
suction and less adjacent mucosal damage. Lesser
traumatic surgery due to better visualization of operative
field also contributes to lesser bleeding. Bernstein et al,
reported that conventional endoscopic surgery with
Blakesley forceps was more traumatic.”’

Intraoperative duration of surgery

The average duration of surgery was 55 minutes in
microdebrider group, compared with 64 minutes in the
standard group as reported by Singh R et al.® In present
study mean duration of surgery was 56.67 minutes in the
microdebrider group and 75.70 minutes in the
conventional group. The result is statistically evident with
a p-value <0.001. Magdy et al, reported a statistically
significant result (p <0.05) for a shorter operative time in
the  powered endoscopy group  (microdebrider
83+15minutes) when compared to conventional
instrument group (94+18 minutes).” Cornet ME et al,
found a 37% longer operating time when operating
without a microdebrider.® Duration of surgery with
microdebriders was shorter as compared to the
conventional endoscopic sinus surgery as shorter time
was needed for hemostasis due to continuous integrated
suction and frequent change of instruments was not
required. The same observation has been reported by
Magdy et al.”

Postoperative complications

In this study, no major complications were seen in both
the groups. No synechiae, no cerebrospinal fluid leak and
no orbital complications were seen in both groups. This
could be due to careful imaging evaluation and surgical
expertise. The minor complications, in this study includes
minor intraoperative bleeding, nasal discharge, crusting
and mild scarring in microdebrider group. In
conventional group the minor complications included
sensation of nasal obstruction at 3 months due to damage
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to olfactory receptors with conventional surgery, till they
regenerate, intraoperative blood loss, scarring and
crusting. Both the groups had polyp recurrence, however
no polyp recurrence was noted in microdebrider group at
6 months. Ephraim et al, reported 1.37% minor and
0.31% major complications in  adults .with
Microdebrider™ (XOMED 2000, Medtronic, USA).
They reported no complications in the paediatric age
group.® In present study with 4.0 mm blade there were no
mishaps. Bony dehiscence of anatomical structures is an
exception to the safety of ocular and intracranial
structures with the microdebriders. This tool should be
reserved for highly experienced endoscopic skull base
surgeons with great familiarity with this device and its
numerous settings in order to prevent potential
deleterious complications. In this study lower rate of
orbital complications with microdebriders lies in that they
are a safer alternative for lamina papyracea and skull base
than punching and tearing conventional endoscopic sinus
instruments because it only cut tissue which is capable of
being aspirated unless much force is applied which cause
entry into ocular structures or the intracranial cavity by
direct penetration of bone.

Medicolegal aspects

In this study no major complications were reported and
there were no medicolegal litigations with microdebrider.

Cost factors

The major advantages in utilizing the microdebrider as
the primary instrument in endoscopic sinus surgery is the
cost-effectiveness of the tool as multiple functions may
be achieved with a single instrument. Bruggers et al,
microdebriders carry the higher cost than conventional
instruments including initial expenditure on system and
ongoing expense of disposable blades.® Dr. Pletcher,
university of California concluded that cost issue is
probably negligible, as he has encountered no difficulties
with insurance coverage of the microdebrider as an
instrument in association with other procedure costs. He
says that the cost of the device itself is made up and
possibly saved in time.* Utility of the microdebrider
promotes improved precision and controlled, expeditious
tissue removal thereby decreasing intraoperative time. In
addition, it allows for shorter postoperative healing times
and faster reepithelialization of the denuded surfaces
because of increased mucosal preservation and a relative
decrease in mucosal trauma when compared to
conventional instrumentation.

CONCLUSIONS

Microdebriders are more effective as compared to
conventional endoscopic sinus surgery due to lesser
intraoperative  bleeding (relatively bloodless) and
duration of surgery, better postoperative endoscopic and
symptom scores, combine cutting and suction in a single
tool, enabling accurate and precise tissue removal

without damaging the surrounding mucosa, less
scarring/synechiae, fewer complications.
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