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Use of Carbon Dioxide Laser in Otorhinolaryngology:
Experience with 640 Patients Over 10 Years
Otorinolarengolojide Karbon Dioksit Lazer Kullanımı:

10 Yılda 640 Hastadan Elde Edilen Tecrübe
Gürsel DURSUN, MD, M. Kürşat GÖKCAN, MD, Togay MÜDERRİS, MD

Ankara University Medical School, Otolaryngologist, Otolaryngology Head and Neck Surgery Department, Ankara

ABSTRACT

Background and Objective: To share the single institute’s experience in carbon dioxide (CO2) laser surgery in otorhinolaryngology.
Study Design/Materials and Methods: Retrospective analysis of all operations performed with CO2 laser between March 1996 and March 2006. Site(s)
of laser use and indication(s) for operations were evaluated. All operations were performed using Compact 30 C™ by Lumenis laser system.
Results: Between March 1996 and March 2006, 686 operations were done with CO2 laser at 640 patients. Laser was used mostly ( 88.2%) for benign pat-
hologies and most frequently for laser assisted uvulopalatoplasty operation. However, most frequent region that laser used was larynx.
Conclusion: This paper presents the technology and application of CO2 laser beam in ENT and provides a summary of the current status of this field.
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ÖZET

Amaç: Kliniğimizde karbondioksit lazerin kullanımda olduğu son on yıllık dönemde elde ettiğimiz sonuçların incelenmesi.
Yöntem ve Gereçler: Mart 1996-Mart 2006 tarihleri arasında CO2 lazer kullanılarak gerçekleştirilen tüm operasyonlar retrospektif olarak incelendi. La-
zer kullanım alanları ve operasyon endikasyonları değerlendirildi. Tüm operasyonlar Lumenis firması tarafından üretilen Compact 30 C ile gerçekleştiril-
di.
Bulgular: Mart 1996 ile Mart 2006 arasında CO2 lazer ile 640 hastaya toplam 686 operasyon uygulandı. Lazer en sık (%88.2) benign patolojiler için kul-
lanılırken en sık endikasyon lazer assiste uvuloplastiydi. Fakat lazerin en sık kullanıldığı alan larenksti.
Tartışma: CO2 lazer KBB alanında geniş kullanım alanı olan bir teknolojidir. Bu çalışma CO2 lazerin KBB alanındaki şu andaki kullanım şekillerini özet-
lemektedir.
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IN TRO DUC TI ON

A SER is an ac ronym for Light Amp li fi ca ti on by the
Sti mu la ted Emis si on of Ra di a ti on. Eins te in pos tu -

la ted the the o re ti cal fo un da ti on of la ser ac ti on in 1917.
In 1960, Ma i man bu ilt the first la ser that pro du ced elec-
tro mag ne tic ra di a ti on at a wa ve length of 0.69 µm in the
vi sib le ran ge of the spec trum with using synthe tic ruby
crystals. Two im por tant ad van ces pi o ne e red la ser use in
oto lary ngo logy: de ve lop ment of car bon di o xi de (CO2)
la ser in 1965 and “ar ti cu la ted ar m” system to de li ver
CO2 la ser be am in 1968. He com bi ned his works with
Ja ko and used the CO2 la ser with ar ti cu la ted arm in la-
ry nge al sur gery.1,2 This is fol lo wed by va ri o us ad van ce -
ments in CO2 la ser tech no logy. La sers ope ned new
ho ri zons in otor hi no lary ngo logy sin ce they im pro ved
and va ri ed sur gi cal tech ni qu es. 

CO2 la ser can be used as a pre ci se cut ting to ol for
most of oto lary ngo logy pro ce du res be ca u se col la te ral
ther mal da ma ge pro du ced by la ser on ad ja cent tis su es
is mi ni mal.3

Se ve ral stu di es no ted im pa i red wo und he a ling with
the CO2 la ser in ci si on when com pa red with the scal pel in-
ci si on. Whe re as, ot her stu di es on the he a ling pro per ti es of
la ser wo und conc lu ded that la ser in ci si ons ha ve equ i va -
lent or bet ter he a ling re sults than sur gi cal kni fe wo unds.4

With the se cha rac te ris tics, CO2 la ser fo und a bro -
ad usa ge in oto lary ngo logy. Ope ra ti on ti me and hos pi -
tal stay is shor te ned in many ope ra ti ons.5-9 In this study,

sing le ins ti tu te’s ex pe ri en ce in CO2 la ser sur gery in otor -
hi no lary ngo logy prac ti ce is sha red. 

MATERIALS AND METHODS

In this study, all ope ra ti ons per for med with la ser at
An ka ra Uni ver sity Fa culty of Me di ci ne Otor hi no lary -
ngo logy, He ad and Neck Sur gery De part ment bet we en
March 1996 and March 2006 we re re vi e wed ret ros pec -
ti vely. By re vi e wing ope ra ti on no tes and pa ti ent fi les, we
eva lu a ted the si te(s) of la ser use, in di ca ti on for ope ra ti -
on and ma jor comp li ca ti ons oc cur red du e to use of la ser. 

All ope ra ti ons we re per for med using Com pact 30
C™ by Lu me nis (for mer Sharp lan), (Yok ne am, Is ra el)
la ser system. For mic ros co pic CO2 la ser sur gery Mic -
ros lad™ la ser mic ros pot mic ro ma ni pu la tor with 300 mi-
c ron spot si ze at 400 mm wor king dis tan ce was used.
For ot her ope ra ti ons Sharp lan hand pi e ces with smo ke
eva cu a ti on chan nels we re used.

RESULTS

Bet we en March 1996 and March 2006, 644 pa ti -
ents we re ope ra ted (690 ope ra ti ons) with la ser at our de-
part ment. Fo ur pa ti ents that had he man gi o mas at oral
ca vity we re ope ra ted with Ne ody mi um: Yttri um-Alu -
mi num-Gar net La ser (Nd:YAG La ser). Re ma i ning 686
ope ra ti ons we re do ne with CO2 la ser. Di ag no sis of pa-
ti ents and ope ra ti ons per for med with CO2 la ser are pre-
sen ted in Tab le 1. 

Table 1. Preoperative diagnosis of patients and operations performed using CO2 laser.

DIAGNOSIS OPERATION NUMBER OF PATIENTS
OROPHARYNX
Snoring and obstructive sleep apnea Laser assisted uvulopalatoplasty 190
Benign lesions of oral cavity Excision 22
Malign lesions of oral cavity Excision 18
Chronic tonsillitis, hypertrophic tonsils Tonsillectomy/Tonsillotomy 5
NASAL CAVITY
Inferior turbinate hypertrophy Reduction of inferior turbinate 81
Nasal synechia Synechiolysis 1
Osler Weber Rendu Syndrome Carbonisation of telangiactasic vessels 1
LARYNX
Benign laryngeal lesions Phonosurgery 88
Malign laryngeal lesions Cordectomy/Excision 62
Vocal cord paralysis Posterior transverse laser cordotomy 85
Laryngeal papillomatosis Vaporisation 31
Granulation tissue formation Excision 23
Laryngeal web Web excision 16
Subglottic stenosis Endoscopic excision of stenotic tissues 2
EAR
Otitis media with effusion Myringotomy 14
Ear canal stenosis Excision of stenotic tissues 1
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Dis tri bu ti on of la ser sur ge ri es ac cor ding to si tes is
shown in Fi gu re 1. CO2 la ser was most fre qu ently used
for la ser as sis ted uvu lo pa la top lasty (LA UP) for 190 ti -
mes. Ho we ver, most fre qu ent re gi on that la ser used was
larynx. Pa ti ents that we re re-ope ra ted using la ser we re
mostly had lary nge al pa pil lo ma to sis or vo cal fold pa ral-
y sis. Few pa ti ents we re re-ope ra ted for re cur rent lary -
nge al car ci no ma and gra nu la ti on tis su e for ma ti on.  

When ope ra ti on num bers in pro por ti on to the ye ars
we re analy zed, we fo und that CO2 la ser was used re gu -
larly and al most in the sa me fre qu ency every ye ar for
LA UP, pos te ri or trans ver se la ser cor do tomy (PTLC) and
va po ri za ti on of lary nge al pa pil lo mas. 

Eighty-fi ve per cent of all CO2 la ser in fe ri or tur bi -
na te re duc ti on ope ra ti ons (69 of 81 ca ses) we re per for -
med bet we en the ye ars 1996-2000. CO2 la ser was last
used in March 2003 for this in di ca ti on. 

La ser was used mostly (88.2%) for be nign pat ho -
lo gi es. Among be nign pat ho lo gi es most com mon in di -
ca ti on was sno ring and obs truc ti ve sle ep ap ne a (190
pa ti ents). La ser was fre qu ently used for ex ci si on of ma-
lig nan ci es lo ca ted in oral ca vity and larynx. We used la -
ser 81 ti mes for ma lig nan ci es, 18 pa ti ents pla ced in oral
ca vity and 62 pa ti ents in larynx. One pa ti ent was re-ope -
ra ted du e to tu mo ral in fil tra ti on in sur gi cal mar gins. In
1996, when we first star ted to use CO2 la ser, only 3 lar-
ynx ma lig nan ci es we re ope ra ted using la ser, in ti me we
star ted to ope ra te ne arly every all early glot tic and so me
sup rag lot tic can cers with en dos co pic la ser tran so ral ex-
ci si on. 

DISCUSSION

The la ser is a pre ci se but po ten ti ally dan ge ro us sur-
gi cal ins tru ment that must be used with ca u ti on. Alt ho -
ugh la ser sur gery has dis tinct ad van ta ges in the
ma na ge ment of cer ta in be nign and ma lig nant di se a ses,
the se ad van ta ges must be we ig hed aga inst the risks of

comp li ca ti ons. Be ca u se of the se risks, the sur ge on must
first de ter mi ne if la ser pro vi des an ad van ta ge over con-
ven ti o nal sur gi cal tech ni qu es in par ti cu lar in di ca ti on.
When using la ser, ca re must be ta ken to avo id in jury of
pa ti ent, physi ci an and ope ra ting ro om per son nel.10-12 In
our de part ment, edu ca ti o nal co ur ses abo ut la ser sa fety
and usa ge are ar ran ged to tra in ope ra ting nur ses and per-
son nel. In our ex pe ri en ce, no comp li ca ti ons du e to sa -
fety vi o la ti ons ha ve oc cur red du ring la ser sur gery up to
da te.

Sin ce Strong and Ja ko first des cri bed CO2 la ser use
in larynx and trac he a sur gery, mic ro lary ngos co pic sur-
gery is one of the most com mon as pects that CO2 la ser
is fo und to be prac ti cal and suc cess ful.13,14 In most of
the pat ho lo gi es, la ser sho uld be a sup por ting de vi ce in-
s te ad of rep la cing cold mic ro dis sec ti on.

CO2 la ser is used for mic ro lary ngos co pic sur gery
com monly and suc cess fully sin ce we star ted to use la ser
in our cli nic. Out of 686 ope ra ti ons that la ser was used,
353 (51%) we re for lary nge al pat ho lo gi es. The only ma -
jor comp li ca ti on of the se ope ra ti ons was en dot rac he al
tu be ig ni ti on of two ca ses that we re not re sul ted in se-
ve re air way da ma ge. Ig ni ti ons did not turn out in to fla -
me in our ca ses be ca u se the ig ni ti ons tur ned off with the
co lo red sa li ne in si de the cuff. We wo uld li ke to emp ha -
si ze that du ring mic ro lary nge al sur gery, be si de ge ne ral
sa fety con si de ra ti ons, the most im por tant is su e is pro tec-
ti on of the en dot rac he al tu be and cuff. When we first
star ted to use CO2 la ser in 1996, al most all in for ma ti on
abo ut sa fe la ser use we re com pi led and be ca u se we obey
the strict ru les du ring ope ra ti on, the re was no se ri o us
comp li ca ti on ex cept the se two ca ses.

Bi la te ral pos te ri or trans ver se la ser cor do tomy
(PTLC) with CO2 la ser is a sa fe, ef fec ti ve and non-in -
va si ve pro ce du re in the tre at ment of bi la te ral ab duc tor
vo cal fold pa raly sis (BAVFP).15 Sin ce it eli mi na tes the
ne ed for trac he o tomy, it is a wi dely ac cep ted tre at ment
al ter na ti ve.15,16 In an at tempt to eva lu a te long term aco -
us tic, ae rody na mic and func ti o nal re sults of the pri mary
bi la te ral PTLC tech ni qu e, we com pa red pre o pe ra ti ve
and pos to pe ra ti ve symptom sca les, spi ro met ric me a su -
res and aco us ti cal analy sis re sults of 22 BAVFP pa ti -
ents. Suc cess ful re sults we re ob ta i ned at first tri al in
68.2 % of pa ti ents (15/22) fol lo wing PTLC. Six pa ti ents
ne e ded re vi si on pro ce du res du e to gra nu la ti on tis su e
for ma ti on. The ove rall suc cess ra te was 90.9 per cent
(20/22). As pi ra ti on was not en co un te red. Suc cess ob ta -
i ned in the lary nge al air way is long-las ting. Sin ce PTLC
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Figure 1. Distribution of operations using laser according to sites.
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is mi ni mally in va si ve and can be app li ed in emer gency
ca ses if re qu i red, the re qu i re ment for trac he o tomy in pa-
ti ents with BAVFP co uld be re du ced. Pos to pe ra ti ve
chan ges in vo i ce qu a lity do oc cur but ap pe ar to im pro -
ve over ti me as the mem bra no us part of the vo cal folds
is not af fec ted. Our da ta con firms the sa fety and ef fi ci -
ency of pri mary bi la te ral PTLC in the tre at ment of
BAVFP.16

Ma in sur gi cal tre at ment al ter na ti ves for early glot-
tic and sup rag lot tic tu mors are open sur gery or mic ro -
lary nge al sur gery using la ser. Dif fe rent sur ge ons dec la re
dif fe rent sta ges and si zes of tu mor that can be re sec ted
en dos co pi cally. Sur ge ons li ke Ste i ner and Ol sen pro po -
se that even ad van ced tu mors co uld be re sec ted en dos -
co pi cally, but the re are stu di es ad vo ca ting lary ngec tomy
in tre at ment of ad van ced T1 and T2 tu mors.17,18 We usu-
ally ex ci se Tis, T1a, T1b, T2 glot tic tu mors and cho sen
T1 and T2 sup rag lot tic tu mors using CO2 la ser. La ser
use in lary nge al tu mors is a go od al ter na ti ve to open sur-
gi cal pro ce du res, sin ce it dec re a ses mor bi dity and shor t-
ens hos pi tal stay.19 The on co lo gic re sults of tran so ral
la ser sur gery se em to be com pa rab le to tho se of clas sic
open sur gi cal met hods if cle an sur gi cal mar gins can be
re ac hed.20

We had 31 pa ti ents with lary nge al pa pil lo ma to sis
that un der went la ser ex ci si on 46 ti mes in to tal (fi ve pa-
ti ents twi ce, thre e pa ti ents thre e ti mes, one pa ti ent fo -
ur ti mes). Pa pil lo mas are ex ci sed using the CO2 la ser
in the con ti nu o us su per pul se mo de at 2-3 watts. Le si -
ons in trac he a ex ci sed with bronc hos copy un der mic -
ros co pe. 

LA UP was first des cri bed by Ka ma mi in 1990 and
suc cess ra tes up to 85% we re ac hi e ved in tre at ment of
sno ring.21 It is al so ef fec ti ve for tre at ment of mild obs -
truc ti ve sle ep ap ne a (OSA) ca u sed by elon ga ted uvu la
or soft pa la te lo o se ning. In a study car ri ed out in our cli -
nic, 40 pa ti ents with sno ring, mild and mo de ra te OSA
are tre a ted with LA UP and pre- and pos to pe ra ti ve sno r-
ing, mid day drow si ness and ap ne a sco res we re eva lu a -
ted pros pec ti vely. We fo und a sig ni fi cant dec re a se in
the se pa ra me ters in all gro ups and LA UP dec re a sed sno -
ring in 94.28 % of sno ring pa ti ents wit ho ut ap ne a.22 This
pro ce du re is com monly used as an of fi ce ba sed pro ce -
du re un til 2004 in our de part ment (95% of ca ses). Des -
pi te its ef fi cacy, pos to pe ra ti ve pro lon ged pa in re qu i ring
nar co tic anal ge sics and dif fi culty in swal lo wing are the
ma in draw backs of LA UP. The se prob lems not only de-
c re a se the pa ti ent sa tis fac ti on, but al so re du ce pa ti ent
comp li an ce for sta ged sur gery. Tem pe ra tu re con trol led

ra di of re qu ency ab la ti on (RFA) has be en re por ted to be
as ef fec ti ve as LA UP with no se ve re si de ef fects and in
par ti cu lar pa in. It is re por ted that only over-the-co un ter
anal ge sics are re qu i red in less than half of pa ti ents af ter
RFA, sug ges ting that pa ti ents may qu ickly re turn to vo-
ca ti o nal and rec re a ti o nal ac ti vi ti es.23 In our se ri es, it is
se en that soft pa la te sur gery with tem pe ra tu re con trol led
RFA has mostly ta ken over the LA UP pro ce du re af ter
2004.

Ca ses with na sal obs truc ti on and con ges ti on af ter
long term in tra na sal ste ro id app li ca ti on co uld un der go
la ser pho to co a gu la ti on.24 In a study car ri ed out in our
de part ment, 19 pa ti ents with in fe ri or tur bi na te hyper -
trophy un der went in fe ri or tur bi na te re duc ti on, 17 of pa-
ti ents (90%) had im pro ved sympto ma ti cally.25 We
per for med la ser tur bi nop lasty in 81 pa ti ents ho we ver we
ha ve mostly aban do ned this tech ni qu e af ter 2003 du e to
ex ces si ve crus ting in na sal ca vity. We re cently cho o se to
use ther mo co up led ra di of re qu ency de vi ce for this pur-
po se, which is al so an easy to per form out pa ti ent pro ce-
du re, of fe ring a cost-ef fec ti ve and ti me sa ving met hod
for the re duc ti on of hyperp las tic tur bi na tes.

Oral ca vity and orop harynx sur gery is one of the
most com monly used fi elds of CO2 la ser.26 La ser is pre -
fe rab le to cold sur gery, elec tro ca u tery and cryo sur gery
in cho sen ca ses be ca u se of less pa in, less ede ma and po-
ten ti a lity of re pe a ted sur gery. 

Be nign le si ons of oral ca vity are eit her ex ci sed or
va po ri zed un der lo cal or ge ne ral anest he si a. Pre fer red
sur gi cal tech ni qu e is ex ci si on be ca u se it al lows pat ho -
lo gic in ves ti ga ti on and mar gin as sess ment. Va po ri za ti -
on shall only be do ne af ter exact di ag no sis. Sin ce wo und
is co ve red with a la yer of de na tu ri zed pro te ins, the re is
no ne ed to su tu re or clo se up the wo und. Gra nu la ti on
tis su e for ma ti on is eno ugh for re ge ne ra ti on.. 

In our cli nic, we ope ra ted 18 pa ti ents with car ci -
no ma in si tu and early in va si ve squ a mo us cell car ci no -
ma (T1) of ton gu e, buc cal mu co sa and soft and hard
pa la te. Only one pa ti ent with ton gu e car ci no ma had re-
cur ren ce af ter 1 ye ar of fol low-up, and he un der went la -
ser ex ci si on aga in. 

La ser is used in ear sur gery, es pe ci ally in sta pes
sur gery and for myrin go tomy bro adly. Stu di es sho wed
that la ser myrin go tomy is a go od al ter na ti ve to con ven -
ti o nal sur gery in early sta ge oti tis me di a with ef fu si on
ca ses which do not re qu i re long term ven ti la ti on of mid-
d le ear.27 In la ser myrin go tomy, per fo ra ti on clo ses la ter
than kni fe be ca u se the re is less inf la ma ti on. The re are
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cen ters whe re la ser myrin go tomy is ro u ti nely do ne as
an of fi ce ba sed pro ce du re with otos co pe mo un ted CO2
la ser systems, ho we ver we do not ha ve such a system
and la ser myrin go tomy is not in our da ily prac ti ce. Re-
cent stu di es sho wed that la ser-as sis ted myrin go tomy in
chil dren with re cur rent oti tis me di a and chro nic oti tis
me di a with ef fu si on was as so ci a ted with a high in ci -
den ce of re cur ren ce or per sis ten ce of di se a se and with
per fo ra ti on of the tympa nic mem bra ne.28

La ser is an ex pen si ve to ol which has cons tant de-
ve lop ment in tech no logy. We do not con si der that la t-
est tech no logy is es sen ti al for most sur gi cal
in ter ven ti ons, for ins tan ce Mic ros lad ™ lary nge al sur-
gery has ade qu a te ac cu racy to us, tho ugh the re is a new
ge ne ra ti on mic ros pot mi co ma nup la tor ava i lab le in the
mar ket. Li ke wi se, ro bo tic sur gery ma kes ope ra ti ons ea -
si er, but if yo u are ex pe ri en ced eno ugh, it is not es sen -
ti al to o.

CONCLUSION

Car bon di o xi de la ser is a very handy sur gi cal ins -
tru ment but it may be very dan ge ro us if not used pro p-
erly. Alt ho ugh dis tinct ad van ta ges are as so ci a ted with
the use of la ser sur gery in the ma na ge ment of cer ta in
be nign and ma lig nant di se a ses of the up per ae ro di ges ti -
ve tract, the se ad van ta ges must be we ig hed aga inst the
risks of comp li ca ti ons. Be ca u se of the se risks, the sur-
ge on must first de ter mi ne if the la ser of fers an ad van ta -
ge over con ven ti o nal sur gi cal tech ni qu es. We do not
be li e ve the la test and most ex pen si ve tech no logy ha ve to
be bo ught; most of the ope ra ti ons in oto lary ngo logy co -
uld be held by a re la ti vely old la ser system.

In this re vi ew, we al so wo uld li ke to po int out that
if cer ta in sa fety pre ca u ti ons are ta ken du ring sur gery, la -
ser is sa fe and has a gre at ex tent of usa ge in otor hi no -
lary ngo lo gic sur gery. 
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