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Abstract

Obj ect ive:  To describe the preparat ion of  t opical endot racheal mitomycin C and the cl inical 

outcomes of four pat ients with recurrent  and severe laryngot racheal stenosis (LTS) t reated with 

adj uvant  topical mitomycin C.

Method: Literature review to determine the concent rat ion and method of preparat ion of topical 

mitomycin C for endot racheal use. Review of clinical histories.

Result s: We established a concent rat ion of 0.4 mg/ ml topical mitomycin C for the t reatment  of 

laryngot racheal stenosis. In the t reated cases, we applied a 0.4 mg/ ml solut ion to the wound 

si t e f ol lowing laser surgery and di lat at ion wi t h bronchoscope.  Three pat ient s remain 

asymptomat ic from a respiratory perspect ive, and t reatment  failed in one case.

Conclusions:  LTS t reatment  is complex due to the cont inuous development  of granulat ion t issue 

and ibrosis following injury to the airways. Topical mitomycin C seems to be the ideal adjuvant 
agent thanks to its powerful antiibrotic effects.
© 2009 SEFH. Published by Elsevier España, S.L. All rights reserved.
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Resumen

Obj et ivo: Describir la preparación de mitomicina C tópica endot raqueal y los resultados clínicos 

de 4 pacientes t ratados de forma coadyuvante con mitomicina C tópica para estenosis laringo-

t raqueales (ELT) graves y recurrentes.
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Introduction

Laryngot racheal stenosis (LTS) is a disabling and potent ially 
fatal disease that  consists of  a progressive and permanent  
decl ine in t he cal ibre of  t he laryngot racheal lumen t hat  
can be congenit al  or acquired.  This part ial  or complet e 
narrowing of  t he upper  ai rway produces di f f i cul t y in 
breat hing,  af fect s phonat ion,  and can even compromise 
the swallowing process. Acquired laryngot racheal stenosis 
are much more f requent  t han congeni t al  st enosis,  due 
part icularly to the use of endot racheal intubat ion. This has 
resul t ed in a signi f icant  increase in int ralaryngeal  and 
t racheal t rauma, which after cicat risat ion and development  
of  st enosi s,  di sabl es t he pat i ent  f r om adequat el y 
developing social and work-related act ivit ies. It s incidence 
is hard to calculate but it may range between 5% and 20% 
of  int ubat ed or t racheot omised pat ient s,  according t o 
various studies. 1,2

Current l y,  t here are di f f erent  t ypes of  t herapeut ic 
opt ions for t he management  of  laryngot racheal st enosis, 
which must  be individualised based on the severit y of  t he 
case.  The goal  is t o avoid radical  surgery and use less 
invasive techniques, such as rigid bronchoscopic dilatat ion, 
t racheal prost heses,  and laser phot oresect ion.  However, 
no therapeutic option is 100% effective and all of them 
may cause addi t ional  damage t o t he ai rway mucosa, 
leading t o t he development  of  rest enosis,  due t o t he 
development  of  new f ibrot ic and cicat ricial t issue. 1,2 This 
kind of  lesion progresses wit h an int ense inf lammat ory 
response due to both the init ial lesion and the subsequent  
t reatment ,  causing excessive format ion of  granulat ion and 
f ibrot ic t issue.  Therefore,  in recent  years,  al t ernat ive 
procedures have been proposed focused on modulat ing the 
host  inf l ammat ory response t o t he ini t ial  l esion. 3 An 
example of  this is the use of  topical mitomycin C based on 
it s inhibitory act ion on f ibroblast ic act ivit y.  Several studies 
in humans3, 4 and animals5 report  t he ut i l i t y of  t opical 
mit omycin C for severe subglot t ic t racheal st enosis t hat  
recur af t er dif ferent  t reat ment s (concent rat ions ranging 
from 0.4 mg/ ml to 10 mg/ ml). 6 

The aim of  t his st udy is t o describe t he preparat ion of 
mitomycin C for topical endot racheal use and to report  the 
clinical result s in four pat ients that  used it  as an adj uvant  

t reatment  for severe and recurrent  laryngot racheal stenosis 
in the Pneumology Department  of our hospital.

Method

A l i t erat ure review was conduct ed t o det ermine t he 
concent rat ion and method of  preparat ion of  mitomycin C 
for topical endot racheal use. The Pneumology Department  
of our hospital requested approval for “ Compassionate Use”  
of this medicat ion from the Spanish Minist ry of Health, since 
t his is not  an approved indicat ion for t his medicat ion in 
Spain.  Four pat ient s in whom convent ional t herapies had 
repeatedly failed were t reated with the concent rat ion.  It  
was administ ered as an adj uvant  ant if ibrot ic t reat ment , 
through topical applicat ion to the stenosed area after laser 
photoresect ion and dilatat ion with rigid bronchoscopy.

Mit omycin C is commercial ly avai lable in Spain as an 
ant ineoplast ic agent .  It  is an ant it umour ant ibiot ic that  is 
act ivated in t he t issue,  act ing as an alkylat ing agent  t hat  
disrupts DNA in cancerous cells and inhibit ing mitosis in a 
large variet y of  cell l ines, including f ibroblasts.  Among it s 
indicat ions is the t reatment  of various neoplasias.7

The four pat ient s wit h laryngot racheal  st enosis in our 
study are described below:

Case 1:   A 59-year-old woman with post-intubation subglottic 
t racheal f ibrot ic cicat ricial  st enosis.  Since 2006, 
she had been t reated with several endoscopic and 
prosthesis implantat ion procedures, but  f inally the 
prost hesis was removed in March 2007 due t o 
several episodes of migrat ion. In the spring of 2008, 
t he pat ient  presented with dyspnoea and st ridor, 
and she was found on endoscopy to have restenosis. 
For  t hat ,  t opical  mi t omycin C t reat ment  was 
requested as an adj uvant  t reatment  to a new rigid 
bronchoscopy,  laser incisions,  and mechanical 
dilatat ions, to prevent  residual f ibrosis and avoid 
cicat ricial re-occlusion.

Case 2:   A 56-year-old woman diagnosed with fibrotic 
cicat ricial subglot t ic t racheal stenosis of idiopathic 
origin. Since March 2007 she had been t reated on 
t hree occasions wit h laser photoresect ion,  rigid 

Método: Revisión bibliográica para determinar la concentración y forma de elaboración de mi-
tomicina C para uso tópico endot raqueal. Revisión de las historias clínicas.

Result ados: Se determina una concent ración de 0,4 mg/ ml mitomicina C tópica en el t ratamien-

to de las estenosis laringot raqueales. En los casos t ratados se aplicó la solución de 0,4 mg/ ml en 

la zona estenosada t ras fotorresección con láser y dilatación con broncoscopio. Tres pacientes 

se encuent ran asintomát icos desde el punto de vista respiratorio y en uno, ha fracasado el t ra-

tamiento.

Conclusiones:  El t ratamiento ELT es complej o debido al cont inuo desarrollo de tej ido de granu-

lación y ibrosis como consecuencia de lesiones de la vía aérea. La mitomicina C tópica, por sus 
potentes efectos antiibróticos, parece ser el agente coadyuvante idóneo.
© 2009 SEFH. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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bronchoscopic di lat at ions,  and placement  of  a 
Dumon t racheal prosthesis,  which then had to be 
removed because of migrat ion. In November 2008 
a relapse occurred t hat  requi red endoscopic 
t reatment  and topical mitomycin C was requested 
f or  appl icat ion in t he st enot ic area f ol lowing 
di l at at ion as an ant i f i brot i c complement ary 
t reatment .

Case 3:   A 22-year-old man af fected by a complex f ibrot ic 
cicat ricial t racheal stenosis after intubat ion due to 
a t raf f ic accident .  He was t reat ed on several 
occasions with bronchial laser and Dumon t racheal 
endoprosthesis in March 2003. In October 2008 the 
prost hesi s was removed.  In February 2009 a 
recur rence of  t he st enosis was conf i rmed by 
endoscopy, thus meet ing criteria for new endoscopic 
t r eat ment  wi t h t opi cal  mi t omyci n C as an 
ant if ibrot ic adj uvant  t reatment .

Case 4:   A 38-year-old man with subglot t ic t racheal stenosis 
due to intubat ion after coma secondary to an open 
cerebral haemorrhage. He was t reated in February 
2009 wit h radial  laser incisions and dilat at ion of 
t he stenot ic area with rigid bronchoscopy.  In May 
2009 a new endoscopic t reat ment  for rest enosis 
was performed,  which was associat ed wit h t he 
applicat ion of topical mitomycin C. The pat ient  did 
not  achieve the expected results and in June 2009, 
af ter the stenosis recurred, a new t reatment  was 
performed with endoscopic dilatat ion and Dumon 
t racheal endoprosthesis placement .

Results

Several studies have demonst rated the safety and eff icacy 
of topical mitomycin C at  a concent rat ion of 0.4 mg/ ml for 
the t reatment  of LTS.3,4,8,9

To achieve t his concent rat ion,  a vial  cont aining 10 mg 
of mitomycin C is diluted with 25 ml of saline solution 
using asept ic t echnique.  Once di lut ed,  t he product  is a 
clear bluish-purple solut ion.  This dilut ion is loaded in two 
12 ml  syr inges and put  in a phot o-prot ect ed bag.  The 
mit omycin C solut ion at  a concent rat ion of  0.4 mg/ ml is 
t hus obt ained,  which is st able f or 24 hours at  ambient  
t emperat ure. 10 However,  a st udy in 2002 t hat  evaluat ed 
t he act i vi t y of  mi t omyci n C t hrough t he mi croagar 
di f f usion t echnique reveal ed t hat  mi t omycin C i n a 
phosphat e buf f er solut ion at  0.4mg/ ml  can be kept  at   
+4 ºC for a maximum of  3 months wit hout  signif icant  loss 
of  act ivit y. 11 

In the t reated cases, the 0.4 mg/ ml solut ion was applied 
t o t he st enosed area af t er  l aser  phot oresect ion and 
bronchoscopic dilatat ion.

To evaluat e t he success or fai lure of  t he t herapy,  t he 
presence or absence of respiratory symptoms (dyspnoea), as 
well as the presence or absence of restenosis on subsequent  
endoscopies were assessed as variables after 6 months. The 
f irst  t hree pat ient s described above were asympt omat ic 
f rom a respiratory standpoint  af t er t he evaluat ion period 
and had near-normal calibre of the laryngot racheal complex 
on endoscopy. In the fourth pat ient , t reatment  failed due to 
restenosis.

Discussion

Treatment  of LTS remains a challenge, due to the cont inuous 
devel opment  of  f i brosi s and granul at i on t i ssue as a 
consequence of an airway lesion. Topical mitomycin C, due 
t o i t s pot ent  ant i f ibrot ic ef fect s,  seems t o be an ideal 
adj uvant  t reatment , given that  it  can be applied direct ly to 
the site of the lesion at  a relat ively high concent rat ion with 
minimal systemic effects.12

Most  of the published literature supports de use of topical 
mi t omycin C t o improve t he out comes of  t herapeut ic 
measures t o t reat  laryngot racheal st enosis.  The st udies, 
t aken together,  are quit e variable in t erms of  design,  t he 
select ed surgical  out comes,  mi t omycin C dosing,  and 
method of applicat ion. This heterogeneity suggests that  the 
use of  mi t omyci n C i s,  i n par t ,  st i l l  unknown,  and 
standardisat ion of  the criteria is needed to evaluate t rials 
to prove clinical eff icacy, the opt imal method of applicat ion, 
and adequate dosing of mitomycin C.13

The mai n bar r i er  t o assessi ng t he r esul t  of  t hi s 
complementary t reatment  is the lack of a known pat tern of 
progression following stenosis t reatment . Therefore, there 
are current ly no known criteria for predict ing recurrence or 
non-recurrence.  Consequent ly,  we cannot  evaluat e t he 
negat ive result  t hat  occurred in Case 4.  According t o t he 
experience of the Pneumology Department  of our hospital,  
in some pat ient s t here is no recurrence af t er t he f i rst  
endoscopic t reatment . However, in other pat ients there are 
mul t iple recurrences,  somet imes occurr ing af t er a few 
weeks and somet imes occurring more t han twelve weeks 
later,  even in the same pat ient .  Therefore, in our opinion, 
long follow up periods are required to evaluate its eff icacy.
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