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Introduction
Benign vocal folds mucosal lesions such as vocal 
nodules, laryngeal polyps, and contact granuloma are 
common among patients with voice disorders, being 
present in about 45–50% of those patients [1,2]. 
Benign vocal fold lesions are caused mainly by repeated 
vocal fold trauma (excessive voice use) [3]. Surgical 
management of benign laryngeal lesions include laser 
ablation and cold knife excision [3]. Dealing with vocal 
fold lesions presents challenge to physicians; most 
studies reported good results applying laser surgery 
to vocal fold lesions [4,5]. However, other studies 
have indicated that cold knife surgery has the benefi t 
of protecting vocal fold from thermal injury [6,7]. 
Microdebrider as a new technology in management 
of laryngeal lesions is a powered rotatory dissection 
device with suction assistance, which is designed to 
 minimize trauma to the surrounding tissues [8,9]. 
Its application in laryngeal surgery is relatively new, 
but it has been in use for decades in orthopedic and 
temporomandibular joint surgery [9]. Th is electrically 
powered instrument combines suction and irrigation 

functions with an oscillating blade within a protected 
sheath that provides continuous suction [10]. Th e 
microdebrider is able to remove tissues within a tight 
space and allows an unobstructed operative fi eld. 
Microdebrider use in endoscopic sinus surgery was 
fi rst reported in 1996, and it was subsequently adapted 
for laryngeal applications in 1999. Its fi rst use in the 
larynx was as an eff ective debulking tool for laryngeal 
papillomas and later for various other laryngeal 
disorders [11]. More delicate laryngeal surgery using 
smaller blades at low rotational speeds has been 
mentioned for epithelial lesions, including polyps and 
granulomas; its use in the treatment of Reinke’s  edema 
was fi rst described in 2000 [10,11]. Th e procedure is 
performed under indirect  visualization through a video 
monitor; the 0 and 30° telescope attached to the video 
camera is held in one hand, whereas the other hand 
holds the hand piece similar to a pencil. Th e blade is 
inserted under endoscopic guidance; alternatively, 
a video laryngoscope, which allows bimanual tissue 
manipulation with excellent visualization of small 
glottis and supraglottic lesions, can be used in selected 
cases [9]. Th e cutting tip engages the free edge of the 
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was performed by Multidimensional Voice  Program 
(Model 4305, New Jersey, USA) using  Computerized 
Speech Lab (Model 4300B; Kay Elemetrics 
Corporation, New Jersey, USA), and informed 
consent was taken from patients before beginning the 
study. All patients were randomly divided into two 
groups depending on the technique used for surgical 
removal. Group I was subjected to  microlaryngeal 
surgery using the cold instruments and  group II was 
subjected to microlaryngeal surgery excision using the 
microdebrider (skimmer). After 3 weeks from surgery, 
patients were re-evaluated using the same protocol of 
voice assessment.

Results
Of the total population, there were 33 cases of vocal fold 
polyps, three cases of vocal fold nodules, two cases of 
vocal fold cyst, one case of granuloma, and one case of 
papilloma. With respect to GRBAS scale, there was no 
statistically signifi cant diff erence between the groups 
neither at baseline, nor after 3 weeks. In Voice Problem 
Self-Assessment Scale, at the baseline (preoperatively) 
there was no signifi cant diff erence between the groups 
in all parameters of the scale except the emotional 
and the total clusters where their P values were 0.027 
and 0.030, respectively. After 3 weeks, all the clusters 
showed signifi cant diff erence between the two groups 
except the phonathenic parameters (P = 0.412). Th ere 
was no statistically signifi cant diff erence between the 
groups after 3 weeks (Fig. 1). Th ere was no statistically 
signifi cant diff erence between the groups either at 
baseline or after 3 weeks with respect to  short-term 
frequency perturbation (Fig.  2). Th ere was general 
tendency for decline in the parameters; however, this 
was not enough to yield statistically signifi cant change 

lesion and should always be in view. Gentle rotational 
movements of the wrist allow removal of the lesion; the 
resected tissue from the microdebrider can be collected 
for histological analysis [12].

Patients and methods
Patients
Th is study was conducted as a prospective randomized, 
double-blind clinical trial on 40 patients aged 18 
years and above, attending the ENT Department 
of Alexandria Main University Hospital, presenting 
with voice complaints or respiratory distress, and 
diagnosed as benign laryngeal lesions, and the decision 
was made to proceed with a surgical intervention. Th e 
inclusion criteria were patients presenting with voice 
complaints and diagnosed as benign laryngeal lesions 
namely polyps, nodules, granuloma, papilloma, or cyst, 
patients not responding to voice therapy, and patients 
who are fi t for general  anesthesia. Th e exclusion 
criteria were patients with malignant laryngeal 
lesions, with acute infl ammatory laryngeal pathology, 
under the age of 18 years, or who refused consent to 
participate in the study.

Materials and methods
All patients were subjected to history taking 
including detailed history taking and auditory 
perceptual assessment using  the grade, roughness, 
breathiness, asthenia and strained (GRBAS) scale 
and clinical examination including indirect and 
direct videolaryngoscopy and stoboscopy. Subjective 
evaluation of voice was performed using Voice 
Problem Self-Assessment Scale, which is a fi ve-point 
scale and constitutes four clusters (functional, physical, 
emotional, and phonathenic). Acoustic analysis of voice 

Comparison between the two groups regarding the total score of Voice 
Problem Self-Assessment Scale (VPSS).

Figure 1

Comparison between the two studied groups among the different 
follow-ups regarding Jitter (Jitt) percent.

Figure 2
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anatomy to be confi rmed as much as possible, 
despite the presence of signifi cant distortion. Th us, 
the surgeon maintained visual and tactile contact 
with the laryngeal lesion,  maximizing the surgeon’s 
ability to remove disease and  minimizing any risk 
for injury. Pasquale et al. [9], in a prospective study, 
compared the microdebrider with  CO

2
 laser removal 

of recurrent respiratory papillomas. On comparison 
with the CO

2
 laser group, the microdebrider group 

showed similar postoperative pain scores, a greater 
improvement in voice quality, shorter procedure 
times, and lower overall procedure costs. Powered 
surgical instrumentation also allows fast debulking 
of obstructive laryngeal and tracheal  tumors and 
avoidance of tracheotomy. Th e microdebrider uses 
suction to pull laryngeal papillomas into the shaft of 
the instrument where they are resected by a rotating 
or oscillating blade. When used appropriately, 
tissue injury is limited to the mucosal layer of the 
vocal folds. In contrast, the CO

2
 laser uses light 

energy, which is absorbed and converted to heat 
energy, causing water molecules within the targeted 
tissues to  vaporize. Th is process inevitably results 
in collateral thermal injury to the surrounding and 
deeper tissues [13,14]. Injury to the deeper structures 
may signifi cantly alter the vibratory characteristics 
of the mucosa and lamina propria of the vocal folds, 
resulting in permanent voice changes. Rogerson 
et al. [15] compared voice outcomes following 
microdebrider or CO

2
 laser treatment of juvenile 

onset recurrent respiratory papillomatosis. Th e 
results of their study suggested that treatment with 
the microdebrider results in a better immediate and 
early postoperative voice outcome. Moreover, the 
data demonstrated a correlation of worsening voice 
quality with increased exposure to the CO

2
 laser.

in group I and group II. Group II showed signifi cant 
decline in the amplitude perturbation quotient 
and shimmer in dB (Fig.  3). With respect to the 
Dysphonia Severity Index, no signifi cant diff erence 
was found between the two groups (Fig. 4). Being a 
new tool in management of benign laryngeal  lesions, 
the microdebrider was assessed intraoperatively in the 
following aspects:

(1) Operative time (measured between introduction 
and removal of direct laryngology (DL)) ranged 
from 15 to 25 min in both groups. 

(2) Intraoperative bleeding was less than 100 ml in 
40 (100%) patients, which was easily stopped by 
adrenaline pledgets.

(3) No safety measures were taken in 40 (100%) 
patients. No risk for fi re damage was observed 
to both surgeon and patient as occurred in laser 
microlaryngeal surgery.

(4) No trauma occurred to the surrounding tissues 
either in surgery patients or in the microdebrider 
group.

With respect to the  postoperative complications, no 
complications were detected in 40 (100%) patients.

Discussion
In this study, the powered microresectors were 
used to remove benign laryngeal lesions, with a 
standard suspension laryngoscope in position; the 
debrider was used under microscopic guidance. Th e 
suction and irrigation were incorporated with an 
oscillating blade; laryngeal lesions were removed 
rapidly while the surgeon manipulates the lesion 
with the blade. Th is manipulation allowed laryngeal 

Comparison between the two studied groups among the different  
follow-ups regarding shimmer in dB (ShdB). 

Figure 3

Comparison between the two studied groups among the different 
follow-ups regarding Dysphonia Severity Index (DSI).

Figure 4
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Th e present study showed that jitter values declined 
in both groups across the follow-up. Th is fi nding 
is in agreement with results of Uloza et al. [16] and 
Benninger and Jacobson [17], showing decreasing 
jitter values after treatment of nodules and polyps. 
Shimmer is a cycle-to-cycle,  short-term perturbation 
in amplitude of voice. It increases with poor and 
inconsistent contact between the vocal fold edges [18]. 
It was reported to relate with the perception of 
breathiness [19]. Th e present study showed that there 
was no statistically signifi cant diff erence between the 
groups in the short-term and long-term amplitude 
perturbation measurements. Shimmer percent showed 
more decline in group I (the surgery group) than in 
group II (the microdebrider group) across the  follow-
ups, although being nonstatistically signifi cant (P value 
after 3 weeks was 0.914). Th is study showed that the 
microdebrider was determined to be a safe, accurate, 
and reliable method in removal of benign vocal fold 
lesions but does not off er major advantages compared 
with the standard instruments. 

Acknowledgements
Th e authors thank Allah for his entire benediction and for 
helping them in accomplishing this work. Th ey express 
their deepest appreciation and cardinal thanks to professor 
Dr Mohamed Hesham Abdel-Monam, Professor of 
Otorhinolaryngology, Faculty of Medicine, University of 
Alexandria for his kind supervision, generous cooperation, 
and keen interest. Th eir sincere thanks goes to professor Dr 
Alaa Gaafar, Professor of Otorhinolaryngology, Faculty of 
Medicine, University of Alexandria for his kind cooperation, 
planning ideas, energetic help, and continuous valuable 
guidance that created this thesis.

Con  icts of interest
None declared.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




