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ABSTRACT

Objective: Benign airway obstruction s
considered as curable by therapeutic
bronchoscopic methods. Compared to surgical
therapies, these methods are comfortable and
safe for the patients.

Methods: We used therapeutic bronchoscopic
methods (laser and stenotic silicon stent) in
seven patients who were admitted to our
department due to tracheal stenosis, which
developed after tracheostomy and endotracheal
intubation. In 4 patients after vaporization of
membranous stricture by YAP-laser, stenotic
stent was implanted mechanically and/or by
means of balloon dilatation. The membranous
stricture area was coagulated by YAP-laser in 3
other cases and anatomic airway diameter was
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maintained mechanically and by balloon

dilatation.

Results and Conclusion: In the follow up period,
we applied a stenotic silicone stent after second
laser resection to patients, who developed
restenosis. Patients who had stenotic silicon
stenting had no problem related with the stent in
the follow up period were considered as cured.

Key Words: Postintubation tracheal stenosis,
Therapeutic bronchoscopy, Laser, Stent

INTRODUCTION

Bronchology had a history of approximately a
century and for almost the first 80 years
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bronchoscopie therapy was used only for foreign
body extractions (1,2). J.F. Dumon used yttrium
aliminum garnet (YAG) laser in bronchology for
the first time in 1980. Up to date laser surgery
has become the most frequently used method of
therapeutic bronchoscopy in malignant and
benign endoluminal lesions (2-4). Among the
most used lasers in medicine which are suitable
for bronchologic administration are neodmium
yttrium aliminum garnet (Nd-YAG), neodmium
yttrium aliminum pevroskite (Nd-YAP) and argon
coagulation lasers (5).

The most  popular and  widely used
bronchoscopie therapy methods are
bronchoscopie laser surgery and silicone stent
implantation. Pathological conditions that can be
treated by laser in therapeutic bronchoscopy can
be classified in 3 main groups: a-) benign and
malighant tumors, b-) iatrogenic tracheal
stenosis c-) rare diseases (1,4-8).

latrogenic tracheal stenosis can develop at
postintubation periods after sleeve resection or
tracheostomy. Despite the advances made in
the respiratory emergency department, which
include low pressure and high volume tracheal

tubes, stenosis is still observed as a
complication after tracheostomy and after
prolonged intubation. The reported rates of
tracheal stenosis are 0.6-21% post-

tracheostomy and 6-21% after endotracheal

Table I: Clinical characteristics of the patients

No Gender Age Underlying illness
(years)
1 F 23 HELP syndrome
2 F 62 Cerebrovascular accident
3 F A Epilepsy
4 M 48 Coronary by-pass
5 M 65 Tracheostomy
(with silver canula)
Larynx cancer
6 F 66 Tracheostomy
(Corosive tracheo-
eosophagitis due to suicide)
7 M 69 Hyperpotasemia
A-V blok
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Intubated
Period

3 weeks

> 2 weeks

2 weeks

3 hours

16 years

3 weeks

3 days

intubation (9-11). Today, more than 50% of the
iatrogenic stenosis patients present with
respiratory insufficiency and marked impairment
of general health status (1,2). This clinical
picture is a contraindication for surgical therapy.
After management of this clinical problem with
therapeutic bronchoscopy, evaluation of the
patients for surgery under suitable conditions
would be a better therapeutic approach.
Although surgical therapy still has an important
role in some cases of stenosis, about 65-70% of
cases with iatrogenic stenosis can be cured by
endoscopic therapeutic methods (1,2).

In this article, we review the results of
endoscopic methods which were applied to 7
patients referred to our Department with tracheal
stenosis after intubation or tracheostomy.

MATERIALS AND METHODS

A total of 7 patients (4 female, 3 male) with a
median age of 52.4 years (range 23-69 years)
had therapeutic bronchoscopy and Dumon
silicone stent implantation. Clinical characteristics
of the patients are shown in Table |

All 7 patients had severe dyspnea and respiratory
insufficiency on admission. All patients were
evaluated as having symptom score of ECOG 3

and 4. Two of the patients underwent sleeve

Respiratory Previous Symptom
symptoms Treatment Score

Breathlessness Sleeve ECOG 3

stridor Resection

Breathlessness No ECOG 4

stridor

Respiratory No ECCG 4

insufficiency

Respiratory No EQOG 4

insufficiency

Breathlessness No ECOG 3

hemoptysis

Breathlessness No ECCG 4

stridor

Breathlessness Sleeve ECOG 4

stridor Resection
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resection for postintubation tracheal stenosis
(PITS). But after a month, upon recurrence they
were referred to our department once again. One
of the patients with PITS underwent a coronary
by-pass operation lasting three hours.

Dumon-Harrel Universal rigid bronchoscope
(Efer, France), Olympus Evis 240 bronchoscope,
Nd-YAP (Locki; France) laser, dilatation balloon
and Dumon stenotic silicone stents (Novatech;
France) were used. Therapeutic bronchoscopic
manipulations were performed under general
anesthesia.

RESULTS

All the patients had complex stenosis with a
diameter ranging 3-4 mm. Type of the stenosis,
treatment and clinical features of the patients
after operation are shown in Table II.

First patient had recurrent PITS after sleeve
resection. She was free of symptoms after laser
and mechanical resection that maintained
tracheal lumen in its normal width. But three
months after the procedure, the patient was
admitted again due to development of
restenosis. By YAP-laser application
membranous tissues were removed and a
stenotic stent was implanted. The patient is
healthy and has had no problem due to the

stenotic silicone stent in the three year follow up
period (Fig. 1).

Two other patients were intubated with diagnosis
of cerebrovascular accident and epilepsy for a
period of more than 2 weeks. Membranous tissue
was removed by Nd-YAP laser vaporization and
tracheal lumen was dilated to its normal width by
rigid bronchoscope and dilatation balloon. Soon
after laser resection, normal respiratory pattern
was achieved in both patients. In each of the
cases during the follow-up period of four and two
months respectively, restenosis were observed,
that were managed by stenotic stent implantation
after laser resection. They ate healthy without
any problem due to stenotic silicone stent in the
follow up period of three and two years
respectively (Fig. 2).

In the following two patients laser and stenotic
stent implantations were performed in the first
attempt. In one patient who had a coronary by-
pass operation, a tracheal stricture was observed
approximately 1-1.5 cm below the vocal cords. It
was 4 cm in length, and vertical. The 5th case
with laryngeal carcinoma was treated by total
laryngectomy 16 years ago. Bronchoscopy
revealed a concentric tracheal stenosis along
with granulation tissue distal to the silver canula.
Granulation tissue obliterating the lower 1/3
tracheal lumen was vaporized by Nd-YAP laser
through rigid bronchoscopy. Both patients are

Table 1I: Type of the stenosis, treatment and clinical features of the patients after operation

Stenosis type Diameter of Treatment Symptom Score Follow-up Results
the lumen After Operation period

1 Complex 3 mm Laser (2), stent ECOG 0 3 years Alive, with no clinical
stenosis problems

2 Complex 3-4 mm Laser (2), ECOG 0 3 years Alive, with no clinical
stenosis mechanical and problems

balloon dilatation, stent

3 Complex 3 mm Laser (2), mechanical and ECOG 0 2 years Alive, with no clinical
stenosis balloon dilatation, stent problems

4 Complex 4 mm Laser, mechanical and balloon ECOG 0 7 months Alive, with no clinical
stenosis dilatation, stent problems

5 Complex 3 mm Laser, mechanical dilatation, ECOG 0 8 months Alive, with no clinical
stenosis stent problems

6 Complex 2-3 mm Laser, mechanical dilatation, ECOG 1 3 months Alive, with no clinical
Stenosis stent problems

7 Complex 3 mm Laser, mechanical dilatation, ECOG 0 4 months Alive, with no clinical
Stenosis stent problems
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healthy and have had no problem due to the
stenotic silicone stents in follow up period of
nineteen and twenty months respectively.

Fig.l: Endoscopic view of the 1st patient

Fig.2: Endoscopic view of the 3rd patient

6th patient was diagnosed as corrosive
tracheo-esophagitis with tracheal stenosis.
She had a history of recurrent aspiration
pneumonia after a suicide attempt with a
corrosive agent approximately 20 years ago.
Tracheal luminal width was measured as
narrow as 3 mm diameter on reconstructive
thorax CT. After laser coagulation and balloon
dilatation Dumon stenotic stent was implanted.
She exhibited dramatic improvement in
respiratory symptoms (dyspnea and stridor)
after the procedure. She was discharged from
hospital on postoperative 2nd day without any
complications.
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The last patient who was intubated in intensive
care unit 6 months ago due to A-V block and
hyperpotasemia for a period of 3 days,
underwent sleeve resection and repetitive (3
times) rigid bronchoscopies for PITS. When he
applied our clinic he had stridor and dyspnea,
symptom score was evaluated as ECOG 4. After
laser coagulation and balloon dilatation stenotic
Dumon silicone stent was inserted. His
symptoms disappeared within a few hours after
the procedure.

DISCUSSION

latrogenic tracheal stenoses are usually seen
after prolonged intubation, tracheostomy and
sleeve resection, and are in the form of
granulation tissue and strictures (1,7,12-14). In
iatrogenic tracheal stenoses, it is necessary to
determine the type of stenosis just before the
treatment. Tracheal stenoses can be evaluated
in 4 main groups as: “granulation tissue and
granulomas”, “webs”, “bottleneck” and “complex
stenoses”. The simplest form is the “granulation
tissue and granulomas" group. Since the
tracheal wall Is not involved in the lesion, this is
not a real stenosis. On the other hand “webs”,
develop concentrically due to fibrotic tissue
formation from the tracheal wall to the middle
part of the Ilumen. Lesions are generally
localized and tracheal wall uniformity is
preserved in “webs” stenoses. There is a
collapse on the tracheal wall in “bottleneck” type
lesions, which is shorter than 5 cm. In “complex
stenoses”, more than one type of stenotic
lesions affect a greater part of the trachea at the
same time (1,12,13).

In iatrogenic stenoses, treatment modalities have
changed with the advances in therapeutic
bronchoscopy. First choice of treatment for a
patient with severe dyspnea is now laser
recanalization rather than tracheostomy (1,2).
Dilatation balloon can also be combined with
laser application. In tracheal stenosis without any
lesion in the lumen, surgical sleeve resection and
laser-stent therapies can be performed
simultaneously. In patients who are candidates
for surgical therapy, primary endoscopic
treatment provides inflammatory stabilization and
a decrease in the number of tracheal rings to be
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Non-steroid anti-enflamatuvar Sag
(NSAEI) tedavisi sirasinda GIS'de kanama, ulser, hatta
perforasyon gértlebilir. Fatal gastro-intestinal olaytann
cogunun yasttardave duiskinlerde goruldigu bfidridjginden,
bu 0-upcaki hastalardaNSAQ kulalarken dikkatli olunmakdr.

kullanilirken dikkatli olunmalidir. NSAEI kullananlarda,
karaogerenzim duizeylerinde yuikselmeler goriifebir. Uzun
siireli NSAEI tedavileri sirasinda renal papiler nekroz ve
djgerbobrek hastaUdangoriilebir. Bobrek islevieri bozulmus
olanlar, kalp yetmezligi, karaciger yetmezIigi bulunanlar,
dkiretik ve ADE inhibitorti feg kullananlar ve yasUarda risk
dahaytiksektir. Agr dehidrate hastalarda rofekoksfo tedavisine
baslarken dkkadi olunmahda*. Sn retansiyonu, hipertansiyon
ya da kalp yetmezIigi bulunanlarda rofekoksib tedavisine
dustik dazlarda baslanmali ve dkkadi oJunmakir. Rofekoksi)
le tedavi ecflen hastalarda kardyovaskuler trombodk olaylar
(ani 6lum, miyokard enfarktuisii, stabil olmayan angina,
iskemik inme, gegici iskemik atak) gorulebilir. Rofekoksib
tedavisi uygulanan hastalarda bazen anemi gorilebilir.
Rofekoksibin 18 yasindan kicik hastalardaki gtivenilirigi
arasonlmamisor

rofekoksib tedavisine bagl olup olmadigina bakimaksizin,
godendg bidrien yan etkiler sunlanir Tim viicut: Kam
agnsi, yorgunluk, bas dénmesi, grip benzeri hastalk, alt
ekstremitede 6dem, tist solunum yolu enfeksiyonu, ates,
sivI retansiyonu, sicak basmasi, aleriji, asin duyarlilik, istah
degisikligi, uykusuzluk. Kardiyovaskuler sistem:
hipertansiyon, ¢arpsin, taskarti Sncfirim sistemi: Diyare,
dspepsi, epjgastrik rahatsiz!*, gastro-6zofejiyal refii, bulant;,
konstipasyon, kusma. Kulak, burun, bogaz: Sintizit, bo&z
kurulugu. Kas-iskefet sisteme Srtagns.. Sinir sistemi:
Basagnst Sofcjnum sisteme Bronsit Urogenital sistem:
Uriner enfeksiyon.
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Peginterferon alfa-2a (40 KD), SC kullanima hazir sinnga, imminostimlan ajan/sitokin

«Pegasys*

Formili: Her bir kullanima hazir sinnga 0.5 mI'llk cozelti iginde 180-135 mlkrogram peginterferon alfa-2a icerir, Gzellikleri: Pegasys, dallanmis bir monometoksi polietilen glikol (PEG) eklenmis rekombInant Interferon alfa-2a'nin kovalent bir konjugatidir. FarmakokInetik 6zellikler Tek subkutan
Pegasys enjeksiyon uygulamasindan sonra pik serum konsantrasyonuna 72-% saat icinde ulasilir. Kararl durumdaki 8-14 litrelik dagilim volimiyle (Vd) en fazla kan dolagiminda ve hicredisi sivilarda gorilir. Tedavinin 48. haftasinda pik/vadl deger orani yaklasik 1.5 - 2'dIr. EndlkasyonUn: Pegasys
erigkin hastalarda kronik hepatit Cnin tedavisinde asagidaki durumlarda endikedIrikoprilesme fibrozu olmayan veya koprilesme fibrozu olan, sirozlu veya sirozu olmayan hastalarda. Karadger yetmezligi bulunmayan, kronik hepatit Cnin histolojik bulgulan ve senim gostergeleri bulunan (orn. anti-HCV
transaminazlarda yikselme, HCV-RNA) hastalarda endlkedir. Kontrendlkasyonlan: Aktifmaddeye veya yardima maddelerden herhangi birine karsi asin duyarlilik, alfa interferonlara agin duyarlilik, otoimmin hepatit, ciddi psikiyatrik bozukluk oykisa, tiroid anormallikleri, ciddi hepatik disfonkslyon,
kontrol edilmeyen nobet bozukluklan ve/veya merkezi sinir sistemi fonksiyonunda bozukluk, gebelik, yardimci madde olarak benzll alkol kullaniimasi nedeniyle 3 yasina kadar olan cocuklarve yenidoganlar. Uyanlar/anlemlen interferon tedavisi (Pegasys dahil) goren hastalar psikiyatrik istenmeyen
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olaylar agisindan dikkatle izlenmelidir. Kalp hastaligi, hepatik. renal, myeloid fonksiyon bozukluklannda dikkatle kullaniimalidir. Gebelik ve Emzirme Doneminde Kullanimi: Pegasys
gebelik sirasinda kullaniimamalidir. Pegasys tedavisinden veya emzirmeden hangisinin kesilecegi karan, Pegasys tedavisinin anne agisindan énemi gz 6nine alinarak verilmelidir
Yan Etkilen Pegasys ile en sik bildirilen istenmeyen etkiler hafif-orta siddettedir ve dozaj degisikligi veya tedavinin kesilmesine gerek kalmadan tedavi edilir. Grip benzeri semptom/ar,
| Uriner, solunum, sinir sistemi, deri ve I yen etkiler olusabilir yen bir etki goraldiginde doktorunuza
basvurunuz. Kullanim Sekil ve Dozu: Pegasys'in dnerilen dozu 48 hafta sireyle, haftada bir kez, subkutan yolla uygulanan 180 mikrogram'dir. Saklama Kosulu: 2 'C - 8 X'de
(buzdolabinda) saklayiniz. Dondurmayiniz. Ticari Sekil: Pegasys 180. 135 mlkrogram/0.5 mi 1adet kullanima hazir innga, Pegasys 180, 135 mlkrogram/0.5 mi 4 adet kullanima
hazir sinnga. Ruhsat Sahibinin Isim ve Adresi: Roche Mistahzarlan Sanayi Anonim Sirketi. Levent, Istanbul. Ruhsat No ve Ruhsat Tarihi: Pegasys 180mcg; 114/32 - 18.07.03,
Pegasys 135mcg; 114/33 - 18.07.03. Uretim Yerive Adresi: F.Hoffmann-La Roche Ltd., Basel, isvicre. Recete ile satilir. ithal arinlerin Ayadan her parti icin Saglik Bakanhiginca
belirlenmektedir. Tescilli marka. Aynntili bilgi iin prospektise bakiniz. Daha detayli bilgi Armamizdan elde edilebilir
Referanslar: |- Fried MW . et al. Peginterferon alfa-2a plus ribavirln for chronlc hepatltls C virds infection. NEjM 2002:342:975-82. 2- Pegasys irin prospektisi
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Interventional bronchoscopy for the management of the postintubation and posttracheostomy tracheal stenosis

excised. Thus the effectiveness of surgical
therapy is enhanced (1,15-17).

Complications of surgical therapy like fibrous
bands and granulation tissue, can also be treated
by laser resection (1,18). Mortality and failure
rates were 2% and 5% respectively in an article
concerning a total of 193 operations for tracheal
stenosis. Seventeen percent (34/193) of the
patients required bronchoscopie treatment due to
granulation tissue formation in the post-operative
period (19). Endoscopic treatment methods
should be preferred for patients who are not
suitable for tracheal surgery (20).

In emergency conditions related to postintubation
tracheal stenosis and for patients where surgery
is concerned, it is possible to open the tracheal
lumen by laser. In simple stenoses (web in
shape) a cure can only be gained by laser
resection. In fact, laser bronchoscopy can be
considered as a surgical treatment method (1,2).
Silicone implantation could be considered in
recurrent cases after laser therapy (20).

In all study cases, we observed complex tracheal
stenosis. Laser recanalization, relaxation of
stricture area mechanically and/or balloon
dilatation provided complete improvement in
signs and symptoms. In 4 patients at the first
intervention and in an other 3 during the follow-
up period, restenosis developed and a stenotic
stent was implanted by another intervention. In
all cases, laser-stent therapy provided a cure
without any symptoms and complications.

In conclusion, although surgical therapy still
preserves its importance for some types of
stenosis, bronchoscopie treatment methods
are safer and more effective. Primary
evaluation of patients by therapeutic
bronchoscopy also preserves the chance of
surgical resection. Stenotic silicone stent
implantation after endobronchial laser
application can provide an absolute cure for
most of the tracheal stenoses.
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