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ABSTRACT 

Introduction: Tracheostomy ois othe omost ocommon osurgical oprocedure oin ocritically oill 

ventilator-dependent opatients oto oprovide olong-term oairway oaccess. oEarly otiming oof 

tracheostomy oin osuch opatients oreduces othe olength oof ostay oin ointensive ocare ounits o(ICU) 

and othe onumber oof odays oon oventilator oby ofacilitating oweaning. 

Objective: The ocurrent ostudy owas oaimed oto oassess othe oprofile oof otracheostomy opatients oby 

determining othe oincidence, otiming oand oits oeffect oon olength oof oICU ostay oand oduration oof 

mechanical oventilation, ocomplications, oand othe ooutcome oof otracheostomy oon opatients oin othe 

intensive ocare ounits o(ICU) oat otwo otertiary ohospitals, oKigali oUniversity oteaching ohospital 

(CHUK) oand oKing oFaisal oHospital oKFH) 

Methods: This ostudy owas oprospective oobservational oand odescriptive ostudy, oconducted oin 

adult oICUs oof oboth oKigali oUniversity oteaching ohospital oand oKing oFaisal oHospital. oThe 

study ohas obeen oconducted ofrom oDecember o2019 oto oMay o2020. oInformation orelated oto 

patients' odemographic odata, ocause oof oadmission, oindications oof otracheostomy, otiming, 

complications, otracheostomy ooutcomes oas owell oas oduration oof omechanical oventilation oand 

duration oof oICU ostay ohave obeen orecorded. 

Results: 53 opatents owere oincluded oin othis ostudy oand othe oincidence oof otracheostomy owas 

20 o%. oThe omajority oin oage ogroup oof o18-34 oand owere opredominantly omale oin o56.6%. 

Prolonged ointubation owas othe omost ocommon oindication ofor otracheostomy o(94.3%). oThe 

mean oof otiming ofor otracheostomy owas o12.08days o(± o3.05) oand othe omean oof oMV owas 

10.57 o± o6.95 odays. oLength oof oICU ostay oand onumber oof oMV owas oassociated owith timing 

for otracheostomy oP ovalue owas o0.011 oand o0.023 orespectively. oEight opatients o(15.1%) owere 

successfully odecannulated oand ofailure owas oobserved oin o19% oand o2% due to laryngeal edema 

and subglottic stenosis respectively.The correlation between timing of tracheostomy and decannulation 

time was observed (P value 0.022). Mortality in general was 22.6% with 50% occurred in ICU, no death 

related to tracheostomy was recorded. 

Conclusion: Tracheostomy in ICU is mainly due to prolonged intubation and timing for tracheostomy 

should be considered to reduce time for MV, ICU length of stay as well as time for decannulation. 

Keywords: tracheostomy; endotracheal intubation; ICU; mechanical ventilation 
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CHAPTER I. GENERAL CONSIDERATIONS 

BACKGROUND INFORMATION 

Introduction 

Tracheostomy ois oone oof othe ooldest osurgical oprocedure oand o ois othe omost operformed 

surgical oprocedure oin ointensive ocare ounits o(ICU) ofor odifferent oreasons[1], [2]. Mainly 

tracheostomy ois operformed oin ocritically oill opatients owith orespiratory ofailure oto owhom 

mechanical oventilation o(MV) ois oexpected oto obe oprolonged oor othose owith omultiple ofailed 

extubations oto ohelp oin othe oweaning oprocess[3].  

Although olarge onumber oof ocritically oill opatients owith orespiratory ofailure otolerate oshort 

term otrans olaryngeal ointubation owith ofew ocomplications, ogreater othan oone oweek oof 

mechanical oventilation ois oassociated owith oadverse ooutcomes[4]. There oare ofour omain 

general oindications ofor otracheostomy: olong oterm omechanical oventilation, oweaning ofailure, 

upper oairway oobstruction, oand oairway oprotection [5]–[7]. The orole oof otracheostomy ois onot 

only oproviding oairway ostability, ofacilitating opulmonary otoilet oand oventilator oweaning obut 

also oto odecrease olaryngeal o oinjury oof oendotracheal ointubation, oto omake opatients 

comfortable, oand oto oimprove odaily oliving oactivity osuch oas ovocalization, ofeeding oand 

mobility[8]–[10]. 

Early oand olate otracheostomies oare otwo ocategories oof othe otiming oof otracheostomy. oThe 

evidence oon othe oadvantages oattributed oto oearly oover olate otracheostomy ois osomewhat 

conflicting obut oincludes oshorter ohospital ostays oand olower omortality orates[11]. Early 

tracheostomy odecreases oventilator otime, othe oincidence oof oventilator oassociated opneumonia, 

and olength oof oICU oand ohospital ostay [11]–[13]. 

Historically, othe ocomplication orate owas ohigh owhich oled osome oauthors oto osuggest othat a 

tracheostomy oshould obe operformed oonly oin othe ooperating oroom obut oconcerns oregarding 

the ohazards oof otransporting ocritically oill opatients oto ooperation otheatre oled oto othe concept 

of obedside otracheostomy. oThese ohave obeen oshown oto obe osafe oin oICUs oand owards, obut 

this oconcept ohas onot obeen owidely oaccepted[14]. About o10% oof omechanically oventilated 

critically oill opatients oundergo otracheostomy oto ofacilitate oprolonged oairway oand oventilator 

support owhich omake otracheostomy oto obe ocommon osurgical oprocedure operformed oin 

critically oill opatients[15]. Most oof othe ocases oof obrain oinjury opatients orequire oprolonged 
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ventilator osupport oto oprotect otheir oairway ofrom oaspiration, oreduce oanatomical odead ospace 

and oto otreat opulmonary ocomplications. oExtubation ois odelayed oin othese opatients odue oto 

their oimpaired olevel oof oconsciousness oso oearly otracheostomy oin osuch opatients oreduces 

length oof ostay oin oICU, onumber oof odays oon oventilator oand oincidence oof oVentilator 

Associated oPneumonia[10], [11], [16], [17]. The omain ocritical oissue ois oto oidentify othose 

patients owho owill omore ooften orequire olong oterm oventilator osupport oand odetermine othe 

timing ofor otracheostomy. oSuch opatients oshould omeet othe ostandard oweaning ocriterion. o 

Although othe oneed ofor oand ooptimal otiming oof otracheostomy ofor obrain-injured opatients is 

a ocommon oclinical oproblem, ono olarge orandomized otrials ohave ounequivocally oclarified 

whether othis ointervention oimproves ooutcome. oAcute orespiratory ofailure orequiring 

mechanical oventilation ois ocommon oin ocritical oillness, oand oprogressive oadvancements oin 

the ounderstanding oof oand otechnologies ofor othe ocare oof othe ocritically oill ohave oresulted 

in oan oincrease oin othe onumber oof opatients owho oremain odependent oon omechanical 

ventilation ofor oprolonged operiods oof otime. oProlonged otrans-laryngeal oendotracheal 

intubation oincreases othe orisk oof oventilator-associated opneumonia o(VAP) oby obypassing and 

disabling othe olaryngeal omechanisms, opromoting ooropharyngeal ocontamination oof othe 

bronchial otree oand olung. oIn oaddition, oprolonged otranslaryngeal oendotracheal ointubation ois 

associated owith othe odevelopment oof osinusitis oand omay ocause osevere olaryngeal oand 

tracheal odamage. oPlacement oof oa otracheostomy ohas obecome oa oviable oalternative oto 

prolonged oendotracheal ointubation, owith othe obenefits oof oimproving opatient ocomfort, 

reducing oneed ofor osedation, olowering oairway oresistance, oand oallowing ofor oeasier oairway 

care. oComplications orelated oto otracheostomies oinclude opneumothorax, obleeding, osubglottic 

stenosis, otracheoesophageal ofistula, ovocal ocord odysfunction, ostoma ogranulation, opersistent 

tracheal ofistula, oand oscarring. oThe oindications, otechnique, otiming, oand oselection oof 

critically oill opatients ofor otracheostomy ohave obeen otopics oof oconsiderable odebate. oIn othis 

study, owe oaddress ogeneral oissues oregarding otracheostomy oand ospecifically oreview othe 

literature oon othe osubjects oof oappropriate otiming oof otracheostomy otube oplacement oand 

specific otechniques oof otracheostomy otube oplacement. 

 

 



 

3 
 

1.1.2 Overview of Tracheostomy 

1.1.2.1 Terminology and Definitions 

The ofollowing oterms oand odefinitions oare oused. oThe oterm otracheostomy, ois oused referring 

to oa otracheal oopening owith oattachment oto othe oskin, oin othis ostudy. oA otracheotomy refers 

to oany oprocedure othat oinvolves oopening othe otrachea o(temporary oopening). oA tracheostomy 

is oa oprocedure othat oexteriorizes othe otrachea oto othe oskin oof othe oneck, oproducing oa more 

permanent ofistula/opening. oA otracheostomy ois oa opermanent oopening ointo othe otrachea 

through othe oneck; oit oalso orefers oto othe oopening oafter opermanent olaryngectomy. 

1.1.2.2 History of Tracheostomy 

The ofirst oknown odepiction oof otracheostomy ois ofrom o3600 oBC, oon oEgyptian otablets. 

According oto olegend, oAlexander othe oGreat oused ohis osword oto oopen othe oairway oof oa 

soldier ochoking ofrom oa obone olodged oin ohis othroat[18]. Both oAretaeus oand oGalen, oin 

2nd oCentury oA, owrote othat oAsclepiades, oGreek ophysician operformed oelective tracheostomy 

in oaround oBC. oAdditional ocontributions oof omedieval oIslamic ophysicians oto othe ohistory 

of otracheostomy ohave obeen odetailed orecently[19]. The ofirst oscientific oreliable odescription 

of osuccessful otracheostomy oby othe osurgeon owho operformed oit owas oby oAntonio oMusa 

Brasavola oin o1546, ofor orelief oof oairway oobstruction ofrom oenlarged otonsils. oFrom o1546 

to o1833, oonly o28 osuccessful otracheostomies owere orecorded, oand oalmost oall owere ofor 

relief oof oupper oairway oobstruction. oIn othe oearly o20th ocentury, otracheostomy owas omade 

much osafer, oand othe otechnical oaspects oof othe oprocedure owere orefined oand odescribed oin 

detail oby othe ofamous osurgeon oChevalier oJackson[20]. 

Tracheostomy owas osubsequently oused oextensively oduring othe opolio oepidemic, oand oat 

present, otracheostomy ois omore ocommonly oused ofor oprolonged omechanical oventilation 

rather othan ofor oupper oairway oobstruction. 

1.1.2.3 Epidemiology 

Tracheostomy ois oa ocommon osurgical oprocedure oin oICU opatients owith oworldwide 

prevalence ovaries owidely oaccording oto ogeographic oarea obut oranges oaround o10%[21]. 

Around o34% oof opatients owho oneed omechanical oventilation ofor omore othan o48 ohours 

receive otracheostomy oin oUnited oStates owith oaverage onumber oof otracheostomies performed 

annually oin othe oUnited oStates onow obeing omore othan o100000[22]. 
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In othe ostate oof oNorth oCarolina obetween o1993 oand o2002, othe oincidence oof otracheostomy 

for oprolonged omechanical oventilation oincreased oin oall oage ogroups ofrom o8.3 oto 

24.2/100,000, omost osignificantly oamong opatients oless othan o55 oyears oold. oThis owas 

associated owith oa osignificant odecrease oin omortality o(39% ovs25%), omedian oventilator days 

(12 ovs o10), oand omedian ostay o(47vs o33 od). oBy o2002, opatients owere oalmost o3 otimes 

less olikely oto obe odischarged oto ohome oindependently oand otwice oas olikely oto obe osent to 

a oskilled onursing ofacility. 

In omulti-center oobservational ostudy oin o50 ocountries oreport ohigh oincome oEuropean 

countries oto ohave otracheostomy oincidence oof o15.7%[23]. 

A osingle-center ostudy oof otracheostomy oincidence oin oZagazig oUniversity ohospital oin Egypt 

reported oincidence oof o29%[24]. 

1.1.2.4 Indications for Tracheostomy 

The indications for tracheostomy can be divided among emergent tracheostomy and elective 

tracheostomy. Emergent tracheostomy is omost ocommonly ocarried oout oin othe osetting oof acute 

obstruction osuch oas oaspiration oof oa oforeign obody ointo othe oupper oairway, oLudwig’s 

angina, oand openetrating otrauma oto othe oairway othat ois onot oamenable oto oendotracheal 

intubation oand oin ocase oof opan ofacial ofractures. 

The oreason ofor otracheostomy oin othe oICU ois oto oprovide oaccess ofor oprolonged mechanical 

ventilation. oObservational ostudies odocument othat o>10% oof omechanically oventilated patients 

undergo otracheostomy, obut othere ois osignificant ovariability owith oregard oto ooptimal otiming 

and ooptimal opatient oselection.Tracheostomy ois ofrequently oneeded oin oICU ocritically oill 

patients oon oprolonged oMV, oin oorder oto omitigate olong-term oairway omanagement. oWhile 

the oconcept oremains ounchanged, oits oprevailing otiming ois ostill oa omatter oof odebate, oand 

need ocontinued oinvestigation oas oit odepends oon ophysician oregarding othe oneed ofor 

prolonged oMV orather othan oon oevidence obased opractice. oAuthors oof odifferent ostudies oon 

matter oof otracheostomy otiming odiffer oin oopinion oregarding odefinition oof oearly oand olate 

tracheostomy[25], [26].The indications for tracheostomy can be divided among emergent 

tracheostomy and elective tracheostomy[27]. 
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Emergent indications 

 

Acute upper airway obstruction with failed endotracheal intubation 

Post cricothyrotomy 

Penetrating laryngeal trauma 

Pan facial fractures 

Indications of elective tracheostomy 

 

Prolonged ventilator dependence 

Prophylactic tracheostomy prior to head and neck cancer treatment  

Obstructive sleep apnea refractory to other treatments 

Chronic aspiration 

Neuromuscular diseases  

Subglottic stenosis 

 

 1.1.2.4. a. Upper airway obstruction  

The oadvent oof othe oantibiotic oera oand oadvances oin oanesthesia ohave omade otracheostomy 

a ocommonly operformed oelective oprocedure. oImportant oto onote, ohowever, ois othat othere 

are osituations owhen otracheostomy ois oquite ourgent oor oemergent. oThis otypically oinvolves 

patient owho ois oimmediately oneed oof oa osurgical oairway obecause oof oimpending oairway 

obstruction. oUpper oairway oobstruction ois ono olonger othe omost ocommon oindication ofor 

tracheostomy[1]. 

1.1.2.4. b.  Prolonged intubation 

Tracheostomy ois othe osafest omean oof oassisting oventilation owhere oprolonged opositive 

pressure ois oneeded. oIt ois oeasier oto osecure otracheostomy otube othan oeither oorotracheal oor 

nasotracheal otube oand othe oreduced odead ospace ohelp oin oweaning oof orespiratory osupport. 

Tracheostomy oalso ohelp oto oavoid oserious ooropharyngeal otrauma oand olaryngeal oinjuries 

due oto oprolonged otranslaryngeal ointubation.[5]  With othe ointroduction oof olow opressure 

cuffs oendotracheal otubes, oa oprolonged ointubation obecame oacceptable. oDespite oadvantages 

of otracheostomy oin othe osetting oof oprolonged omechanical oventilation, ooptimal otiming ofor 

tracheostomy ohas oremained ocontroversial. oA onumber oof oobservational ostudies ohave 
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documented oconsiderable ovariability oin otracheostomy otiming. oEarly oand olate tracheostomies 

are otwo ocategories oof othe otiming oof otracheostomy. o 

There ohave obeen oseveral orandomized otrials oevaluating oearly oversus olate otracheostomy and 

systematic oreviews owhich ovary owidely oin omethodology, odefinitions oof oearly oand olate, 

and omeasured ooutcomes. o o 

A osignificant oshorter oduration oof omechanical oventilation oin oearly otracheostomy ogroup 

versus o oin othe olate ogroup ohas obeen odemonstrated oin oseveral ostudies[12]. 

In oaddition, othe oshort oduration oof omechanical oventilation oreflected oon othe omean oICU 

stay oand othe omean ohospital ostay owhich owere osignificantly olonger oin othe olate ogroup oas 

compared oto othe oearly oone. However othere ois ono odemonstrated obenefit oof oearly 

tracheostomy oon omortality[11], [28]. 

There oare ostudies oshowing oan oincreased orate oof osubglottic ostenosis oif othe ointubation has 

been omore othan o10days, oalthough osome ourge othat ointubation ocan ocontinue oup oto 

3weeks[29], [30]. As ono oevidence-based oguidelines oavailable, othe osuitable otiming oof 

tracheostomy oin oICU opatients oon oMV odepends omostly oon omedical oconditions, othe 

judgment oof othe oattending ophysician, oalong owith ocounseling oand ocommunication owith the 

families oof othe opatients. 

1.1.2.4. c. Providing pulmonary toilet 

The oaccumulation oof osecretions oin othe olower orespiratory otract ois oresponsible ofor oa 

reduction oin ogas oexchange owithin oalveoli. oThis oresults oin orespiratory ofailure. oA 

tracheostomy oreduces othe odead ospace, oso oreducing othe owork oof obreathing oand oalso 

makes oit oeasier oto oaspirate osecretions owith oless oupset oto othe opatient. 

1.1.2.4. d. Part of other surgery 

A opermanent otracheostomy ois oan ounavoidable oconsequence oof oa omajor ohead oand oneck 

procedure oin owhich oit ois onecessary oto oremove othe owhole oof olarynx. oA otemporary 

tracheostomy oshould obe oregarded oas omandatory ofor oall omajor oresections oinvolving othe 

oral ocavity oor opharynx. oIn othese ocases, othe otracheostomy oallows oprotection oof othe lower 

airway ofrom oaspiration oof oblood, oin othe oevent oof oa ohemorrhage, oas owell oas oguarding 

against oupper oairway oobstruction ofrom opostoperative oedema. 
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1.1.2. 5. Complications of Tracheostomy 

Tracheostomy complications can be considered in 3 time frames: immediate, early, and late.In othe 

most orecent oprospective orandomized otracheostomy otrials, oadverse oevents associated with 

tracheostomy owere ocommon, oespecially obleeding, obut owere onot olife-threatening[31]. 

All clinicians oowho ooare oocredentialed ooto ooperform ootracheostomy ooshould oobe ofamiliar 

with oothe ooproper oomethods ooof omanaging ocomplications oassociated oowith tracheostomy. 

Complications oof otracheostomy 

Immediate ocomplications o Early ocomplications o Late ocomplications o 

   

Hemorrhage o Hemorrhage o Tracheal ostenosis 

Structure odamage oto 

otrachea 

Tube odisplacement o Granulation otissue o 

Loss oairway Pneumothorax o Tracheomalacia o 

Death o Subcutaneous oemphysema o Tracheoarterial ofistula 

Failure oof oprocedure Stomal oinfection o Tracheoesophageal ofistula 

Aspiration oevent o Accidental odecannulation o Accidental odecannulation o 

Hypoxemia Dysphagia o Dysphagia o 

 Aspiration oevent o Pneumonia o 

  Aspiration oevent o 

 

Chapter II. PROBLEM STATEMENT AND STUDY JUSTIFICATION  

2.1. PROBLEM STATEMENT  

ICUs receive patients in need of ventilation support following decreased level of consciousness due 

to road traffic accident or other medical conditions. These are patients who may require long period 

of hospital stay under endotracheal intubation. Such patients need sedations, lung toilet and oral 

hygiene. The alternative for the comfort for ICU patients is tracheostomy which can be done bedside 

or in operating theater. 

Tracheostomy in ICU patients is mostly done for different reasons but the main indications include 

prolonged intubation and improving ventilation support by reducing dead spaces. 
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Unfortunately, there are controversies as far as prolonged intubation is concerned. It has been showed 

that timely performed tracheostomy shortens the duration of MV by improving weaning rate and also 

it has been shown even to prevent risk of airways trauma[32], [33]. In some settings, it has been 

shown that intensive care specialists prefer to wait for several days to decide for tracheostomy and 

decide to observe the status of the patient hoping that the cause of intubation and ventilation support 

will improve and be able to extubate some ICU patients. This observation may lead to the different 

adverse outcomes including laryngotracheal sequellae like edema, granuloma, stenosis or prolonged 

ICU stay and time for mechanical ventilation. Deciding for timely tracheostomy has been one of the 

solution to improve the status of such patients in need of prolonged MV although tracheostomy is 

also a surgical procedure with its own complications[34]. 

2.2 JUSTIFICATION OF STUDY 

Tracheostomy is one of the surgical procedure requested in ICU patients to improve ventilation 

support of patients on mechanical ventilation 

In oRwanda, oCHUK oand oKHF oare oinstitutional ohospital owhich ohas obig onumber oof oICU 

beds, othough omajority oare ocritically oill opatients oespecial owith otraumatic obrain oinjuries or 

neurological osequels oof odifferent osystemic odiseases. 

Securing othese opatients oairway ousing oETT ois oassociated owith ocomplications owhich ohave 

been oshown oto oincrease oICU oand ohospital ostay, omorbidity oand omortality. oFurthermore, 

most ointubated opatients ooften orequire oICU oadmission ofor ocare oof oETT oand omechanical 

ventilation oand oyet othese opatients orequire olittle oor ono oassistance ofrom omechanical 

ventilation oif othe oairway ohas obeen osecured owith oa otracheostomy. oWith olimited onumber 

of oventilators oand obeds oin oICU oand oincreased odemand ofor oICU oadmission oespecially in 

CHUK ohospital, othis oposes oa ochallenge oabout oweaning ofrom omechanical oventilators. oThe 

evidence oon othe oadvantages oattributed oto oTiming oof otracheostomy ois osomewhat 

conflicting obut oincludes oshorter ogood oweaning orate oand olower oICU olength oof ostay oas 

well oas oimproving ooutcomes. 

Little ois oknown oand ono opublished odata oabout otracheostomy oin oICU opatients oin Rwanda. 

This ostudy ois oaimed oto oevaluate oincidence, otiming oand ooutcome oof otracheostomy oin 

ICU opatients oof otwo omain otertiary ohospitals oin oRwanda. 
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2.3. RESEARCH QUESTION 

What ois othe oincidence, otiming oand ooutcome oof otracheostomy oin oa omultidisciplinary 

intensive ocare ounit o(ICU) oof otwo omain otertiary ohospitals oin oRwanda? 

2.4. STUDY OBJECTIVES 

General Objectives 

To odetermine othe oincidence, otiming oand ooutcome oof otracheostomy oin oa omultidisciplinary 

intensive ocare ounit o(ICU) oof otwo omain otertiary ohospitals oin oRwanda. 

Specific objectives 

 

1. To oevaluate oICU ostay olength o 

2. To oevaluate olength oof omechanical oventilation 

3. To odetermine oimmediate oand ointermediate ooutcomes oafter otracheostomy 

CHAPTER III. METHODOLOGY 

3.1. STUDY DESIGN AND SITE  

This ostudy owas a cross-sectional study, oconducted oin omixed oadult, o10 obed oICU oof 

University oteaching ohospital oof oKigali oand oin oa omixed, o7bed oICU oof oKFH. 

3.2. POPULATIONS 

Populations were adults opatients oadmitted oin oICU oof oKFH oand oCHUK 

3.2.1. Inclusion criteria 

Adult’s ocritically oill opatients oon omechanical oventilation. 

3.2.2 Exclusion criteria 

 Urgent tracheostomy. 

 Patients admitted in ICU with tracheostomy. 

 Those patients whose caretaker or family refuse to consent for the study. 

 

3.3. TYPES OF INTERVENTIONS  

No interventions, it was a prospective and observational descriptive study. 
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3.4. OUTCOMES 

1. Duration oof omechanical oventilation 

2. Timing for tracheostomy 

3. Length of stay in ICU 

4. Possible complication associated with tracheostomy. 

3.5. SAMPLE SIZE CALCULATION  

The sample size has been obtained using Fischer formula 

 

n=        Z²xPQxD 

𝛂𝟐 

 

Where: n= ominimum osample osize, oD=design oeffect o=1, oZ= ostandard odeviation oat oa 

confidence ointerval oof o95%=1.96 Q= 1-p; α: precision=5%  

Worldwide oabout o10% oof othe oICU opatients orequire oprolonged omechanical oventilation and 

hence oa otracheostomy ois oneeded.[14], [15], [17], [23]. 

From oobservational odata, obetween o6% oand o11% oof omechanically oventilated opatients 

receive oa otracheotomy oafter oa omedian oof o9 oto o12 odays; ohowever, othere ois osignificant 

variability oaround oboth opatient oselection oand otiming.[5], [6], [35]. Retrospective data in CHUK 

for 3 years showed that 29patients among 300(12.6%) admitted in ICU underwent elective 

tracheostomy for prolonged mechanical ventilation. So P=8%, Fischer’s formula in less than 10000 

population is nf =   n 

  

Our sample size was calculated at 53 cases. 

Sample size was obtained by convenience sampling methods but not less than 53. 

3.6. DATA COLLECTION  

Using a data collection tool, data has been collected prospectively by the investigator and a designated 

ENT resident.Information about demographic data, cause of admission, indication of tracheostomy, 

timing for tracheostomy, length of mechanical ventilations, duration of ICU stay, complications and 

patients outcome post tracheostomy have been recorded using a pre-established data collection tool.  

1+n/N 
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3.7. DATA MANAGEMENT  

Data owere orecorded ousing oEpidata o3.1 osoftware. oThe odata oprocessing oand ostatistical 

analysis ohas obeen operformed ousing oSPSS o21.0. oComparison oof ocategorical ovariables were 

performed ousing othe ochi-squared otest. oThe olimit oof osignificance ohas obeen oestablished oat 

P=0.05, oMicrosoft oWord oand oPower oPoint oused oin odraft, ofinal owriting oand opresentation 

of othis ostudy. 

3.8. ETHICAL CONSIDERATIONS  

This ostudy ohas obeen ocarried oout oafter oapproval ogiven orespectively oby othe oDepartment 

of oENT oand othe oResearch oand oEthics ocommittee oof othe oSchool oof oMedicine oand 

Pharmacy oat othe oUniversity oof oRwanda. oPatients owere oenrolled ointo othe ostudy oafter the 

caretakers ohave ogiven otheir owritten oinformed oconsent. 

Confidentiality owas oguaranteed oto oall odata ocollected oand othere owas ono oadditional ocost 

for othe opatients. 
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Chapter IV. PRESENTATION OF RESULTS/ FINDINGS  

During othis ostudy operiod oa ototal onumber oof o262 opatients owere oadmitted oin oICU oat 

CHUK oand oKFH oand otracheostomy owas operformed oon o53 opatients o(20.2%). 

4.1. Demographic characteristics and reasons for admission  

 

Table 1 age, gender and reason for admission 

Variables  N % 

   

Gender   

Male o 30 56.6 

Female o 23 43.4 

Age o   

18-34 27 50.9 

35-60 21 39.6 

>60 5 9.4 

Reason for admission    

Trauma  26 49.1 

Post-surgery  5 9.4 

Cardiovascular  5 9.4 

Metabolic  3 5.8 

Infections  4 7.5 

Respiratory  4 7.5 

GO 4 7.5 

Others  2 3.8 
iGO: Gynecology and obstetrics related conditions   

Table o1 oshows othe ofrequency oof ogender, oage oand oreason oof oadmission. oOur osample 

showed othe opredominance oof omale o30(56.6%) owith oa omale-to-female oratio oof o1.30 oand 

mostly oyounger oage obetween o18-34 oyears oin o27(50.9%). The main reason for admission was 

traumatic brain injury post RTA in 26(49.1%) patients followed by cardiovascular diseases and post-

surgery in 5(9.4%) for each category. 
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4.2. Timing for tracheostomy  

 

Figure 1. Timing for tracheostomy 

  
1ETT: Endotracheal Tube, <7: below 7days, >14: Above 14 days 

 

Figure 1 above represents timing for tracheostomy in ICU patients. It shows that the majority of 

tracheostomy was performed between 11-14 days post endotracheal intubations in 51% of cases 

followed by 7-10 days in 28% of cases. 

4.3. Post tracheostomy patients’ characteristics  

4.3.1. Tracheostomy related complications 

 

Variable    N  % 

      

Complications      

      

None    38  71.7 

Tube blockage   8  15.1 

Stomal infections   4  7.5 

Subglottic stenosis   1  1.9 

      

Accidental decannulation   2  3.8 

      

Table 2 Tracheostomy related complications above shows that no intraoperative tracheostomy 

                                                           
 

4%

28%

51%

17%

Duration of ETT in days

<7 days

7-10days

11-14days

> 14 days
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related complications recorded in our study however intermediate complications such as tube 

blockage represent 15.1%, stomal infection in 7.5% and accidentally decannulations or tube dislodge 

in 3.8% 

4.3.2. Length oof omechanical oventilation opost otracheostomy 

 

 
Figure 2 represents duration of mechanical ventilation; it shows that majority spent less than 8 days 

on MV post-tracheostomy in 22 (41.5%) and loss shows that about 73.6% were free of MV within 2 

weeks. 

4.3.3. Length of ICU stay 

Table 3. ICU stay  

 

Length of stay in ICU N % 

   

< 15 days 7 13.2 

15-21 days 19 35.8 

>21 days 27 51.0 

Abbreviation ICU: Intensive care Unit  

Above table represents length of ICU stay where more than a half 51% spend more than 21 days in  

ICU 

 

 

 

 

2
2

1
7

1
4

< 8 8  - 1 5 > 1 5

DURATION OF MECHANICAL 

VENTILATION POST TRACHEOSTOMY 

(DAYS)
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4.3.4. ICU patient’s outcome post tracheostomy 

Table 4 Patient’s outcome post-tracheostomy 

                                       Variable  N  % 

 

Discharged from ICU 

Decannulated in wards 8 15.1 

Failed trial of decannulation 10 18.9 

Not candidates for decannulation 22 41.5 

Kept on MV  1 1.9 

Died for their own condition   12 22.6 

Abbreviation oMV: oMechanical oventilation; oICU: o oIntensive ocare ounit 

Table 4; shows post-tracheostomy outcomes, among 40 patients discharged from ICU 15.1% were 

successfully decannulated in wards, 10(18.9%) failed decannulations process. It shows also that 

12(22.6%) died from their own conditions, no death related to tracheostomy was recorded in this 

study. 

4.3.5. Airways non tracheostomy related complications 

 

Variable  Frequency  % 

   

Laryngotracheal edema 10 18.9 

Subglottic granuloma 0 0.0 

Subglottic stenosis 1 1.9 

Normal  42 79.2 

Table 5 Airways non tracheostomy related complications 

Above table represents airways non tracheostomy related complications mainly identified on flexible 

laryngoscopy done on patients with improved GCS but who failed decannulation process.10 (18.9%) 

patients were found to have laryngeal edema, one patient (1.9%) found to have subglottic stenosis. 
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4.4 Correlation oof otiming ofor otracheostomy oand oduration oof oMV, oICU olength oof 

ostay oand ooutcomes oof oICU opatients oin opost-tracheostomy o(airways onon 

otracheostomy orelated ocomplications) 
 

 

Variable                       Timing of tracheostomy  P value 

   

   

Length of MV < 7days 7-10 days 11-14 days >14 days  

<8 days 2(9.0%) 9(41%) 9(41%) 2(9.0%)  

0.033 8-15 days 0(0.0%) 4(22.2%) 9)50.0%) 5(27.8%) 

>15 days 0(0.0%) 2(15.4%) 9(69.2%) 2(15.4%) 

Length of ICU stay      

      

<15 days 2(28.6%) 4(57.1%) 1(14.3%) 0(0.0%) <0.001 

15-21 days 0(0.0%) 7(36.9%) 10(52.6%) 2(10.5%) 

>21 days 0(0.0%) 4(14.8%) 16(59.2%) 7(26%)  

Decannulated       

      

Yes  2(25.0%) 2(25.0%) 4(50.0%) 0(0.0%) 0.022 

No  0(0.0%) 13(28.9%) 23(51.1%) 9(20.0%) 

Non tracheostomy related findings 

for patients failed decannulation 

     

      

Yes  2(4.7%) 13(30.2%) 24(55.8%) 4(9.3%) 0.023 

No  0 2(20.0%) 3(30.0%) 5(50.0%) 

Abbreviation oMV: oMechanical oventilation; oICU: o oIntensive ocare ounit 

Table 6; represents correlations between timing for tracheostomy and duration of MV, ICU stay and 

outcome post-tracheostomy. 

Early timing of tracheostomy is significantly associated with shorter ICU stay (P value <0.001). 

Timing of tracheostomy affect more ventilator free-days and sedation time p value 0.033, and also it 

has been found to affect time of decannulation (P value = 0.022) and delay in deciding tracheostomy 

is associated with laryngeal trauma (P value is 0.023). 
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Chapter V DISCUSSION OF RESULTS / FINDINGS 

This study was conducted in ICUs of two main hospitals in Kigali (CHUK and KFH) with a large 

number of ICU beds. 

In this current research we included 53 patients who underwent elective tracheostomy during study 

period equal to 20.2% of all cases above 18 years admitted in ICU of both institutional hospitals. 

Each patient had follow up for 30 days post converting translaryngeal tube to tracheostomy tube.  

There were 56.6% male and 43.4% female with male to female ratio of 1.30. This is consistent with 

what have been found by Chavan et al and Young et al [25], [36] who found respectively male to 

female ratio of  1.26 and 1.39. 

Patients’ oages oranged ofrom o18 oto o89 oyears owith omean oof o38.77±16.99 oyears. Our ostudy 

showed othat otracheostomy oin oICU opatient otend oto obe omore ofrequent oin oyoung opatients 

(<40years). oThe opredominant oage ogroup owas o18-34 oyears o(50.9%). oAll ocases ounderwent 

open osurgical otracheostomy ounder ogeneral oanesthesia oin ooperating otheatre o17/53(32.07%) 

patients oand o(67.93%) oPerformed oin oICU oand oor oEmergency owards, othis ois oconsistent 

with owhat ohas obeen ofound oby oMohamad oel[14], [24].  

Several oreview ofor oconsecutive otracheostomies ofound othat oabout o80% owere operformed to 

facilitate oprolonged omechanical oventilation. oIn oour ostudy othat oincluded oonly oICU oadult 

patients oin o2 otertiary ohospitals oin oKigali, othe omain oindication ofor odoing otracheostomy 

was oprolonged omechanical oventilation, oThis oagrees owith owhat owas ofound oin oTurkey oby 

Gucyetmez oB oet oal owho ostudied oepidemiology oof oelective otracheostomy oand ofound 

prolonged omechanical oventilation oas oindication oin o76.9%[37]. Indications for endotracheal 

tube placement and ventilator support on admission are diverse. In our study the majority of 

participants had trauma as the reason for ICU admission (49.1%), followed by post-surgery (9.4%), 

consistent with findings of Tereq Mahafza et al [13]. 

In this study where participants had prolonged translaryngeal intubation as indication of 

tracheostomy were 50/53 (94.3%) and time relapse between translaryngeal tube and tracheostomy 

ranged from 6 and 23 days of intubation with mean of 12.08 ± 3.05 days. Predominant cases were 

performed within two weeks (83.0%) consistent with what found by Toshikazu et al and Sunil Kumar 

K.P et al[14], [23]. Our study also showed that 68% of tracheostomies, were performed beyond day 
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10 of initial oral tracheal intubation. The timing of tracheostomy was mainly in the second week of 

ICU admission. 

In this study forty six patients (86.8%) were successfully weaned from the ventilator and discharged 

from ICU to different wards. Later 6/46 died in hospital while death in ICU count 11.3%.One patient 

(1.98%) was ventilated more than 30days post tracheostomy. This agrees with A.Khammas et al who 

found weaning rate of around 71%.[26] 

Regarding times spent on MV post tracheostomy, the current study found the range from 1to 30 days 

with mean of 10.57 ± 6.95 days, almost 73.6% was free from MV by the second week post 

tracheostomy. This study also showed that the weaning duration is influenced more by timing of 

tracheostomy P value less than 0.05 this agrees with what found by A.Makram et al[38] who studied 

effect of tracheostomy on weaning process for adult with prolonged MV post cardiac surgery. 

ICU olength oof ostay oin oour ostudy oranged ofrom o7 oto o43 odays owith oa omean oof o24.85 

± o9.31 odays oand oalso othis ostudy oshowed othat otimely otracheostomy ois oassociated owith 

shorter oICU ostay oand oit owas ostatistically osignificant owith oa oP ovalue oless o0.001. oThis 

goes owith owhat ofound oin oliterature[39],but differ to what described by A.Khammas in 

prospective study done to assess impact of timing of tracheostomy on various outcomes[26]. 

In total out of 53 participants, 15 (28.3%) had complications; no intra operative complication 

occurred during this study, early post-operative complications such as tube blockage, 8 (15.1%), 

accidental tube dislodgement 2 (3.8%) patients and stoma site infection 4 (7.5%) patients ohas obeen 

recorded oin othis ocurrent ostudy oand otreated othem oby ochanging otube oand olocal ocare. 

All opatients oleft oICU owith otracheostomy otube, onone owere odecannulated oin oICU, o8 

(15.1%) owere ocompletely odecannulated owithin oone omonth oof ofollow oup oand othis ocurrent 

study oshowed ocorrelation obetween otiming oof otracheostomy oand odecannulation osuccess 

with oa oP ovalue oof o0.022 othis omatch owith owhat ofound oby oO’ oConnor oet oal oand oG 

Hernandez oet oal[27], [40].  

18.9% among those failed tracheostomy closure found to have supraglottic edema. Delay in 

transglottic intubation is significantly associated with supraglottic trauma, P value 0.023.[30], [41] 

During 30 days of follow up we encountered one case (1.9%) subglottic stenosis occurred one week 



 

19 
 

post complete decannulation and it has been treated by dilatation. Consistent with what found by 

Halum et al[42] 

The olimitations oof othis ostudy owere othat oit owas operformed oduring oshort operiod oat otwo 

ICU ocenters oonly owith oa osmall osample osize, owith onot oblinded ostudy, obecause odecision 

on othe otiming oof otracheostomy owas ojudged oaccording oto othe oopinion oof othe oattending 

physician oand oto othe oclinical ostatus oof othe opatient. oTherefore, oa oprobable ointerpretation 

bias omay ohave oinfluenced osome oof othe ooutcomes oof othe ostudy oparameters 

Chapter VI CONCLUSIONS AND RECOMMENDATIONS  

VI.1. CONCLUSIONS  

This ostudy owas oaimed oto oevaluate othe oprofile oof otracheostomy oin oadult multidisciplinary 

ICU oat oUniversity oTeaching ohospital oof oKigali oand oKing oFaisal ohospital. 

The oresearcher oevaluate oincidence oof otracheostomy oamong oadult oICU opatients owith 

prolonged omechanical oventilation, otiming oof otracheostomy, oweaning orate oand oduration oof 

mechanical oventilation, olength oof oICU ostay oand ocomplication oassociated owith 

tracheostomy. 

At othe oend oof othis ostudy, othe ofollowing oconclusions owere odeveloped. 

 The oincidence oof otracheostomy oin oadult oICU oa otertiary ohospital ois osignificant 

and othe omain oindication ois oprolonged ointubation. 

 Timing ofor otracheostomy ois omainly odone owithin otwo oweeks oof ointubation. 

 Timing ofor otracheostomy ois oassociated owith oweaning orate, oduration oof 

mechanical oventilation, oand oICU ostay oin opost otracheostomy. 

 Tracheostomy oin oICU ois onot oassociated owith omajor ocomplication. 

 Decannulation opost otracheostomy oin oICU ois osuccessful ofor opatients owithout 

comorbidities. 

 Prolonged oendotracheal ointubation ois ofound oto obe oassociated owith laryngotracheal 

sequelae, oincluding olaryngeal oedema, osubglottic ostenosis othat oneeded otiming oof 

tracheostomy oto obe oaddressed oby otiming ofor otracheostomy. 
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VI. 2. RECOMMENDATIONS  

Based on the conclusion of this study showing that timing of tracheostomy in ICU patient has 

significant importance on the outcome of ICU patients and considering the opinion of medical 

providers on tracheostomy for critically ill patients on ventilation support, following 

recommendations are formulated: 

To ICU and Accident-Emergence units 

 Inform ENT surgeons as soon as the patients on ventilation support are spending more than 

a week in ventilator and not improving clinical for timing of tracheostomy to avoid prolonged 

intubation.  

 Avoid multiple intubation and monitor the cuff as this can lead to laryngotracheal sequellae 

and subsequent decannulation failure. 

 Increase the awareness on consequences of prolonged intubation and benefit of timing for 

tracheostomy for both staff and students.  

To ENT Units  

 Rounding regularly in ICU and Emergence Units to detect non communicated patients on 

Ventilator support at risk of prolonged intubation and decide together timing for 

tracheostomy.  

 Share the knowledge of with different health professionals through meetings, conferences 

about the timing of tracheostomy and its benefits. 

To researchers 

 Conduct Multicenter study on tracheostomy in ICU patients for better generalizing the 

findings. 
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APPENDICES 

Data collecting tool 

I. Identification of the patient 

o Hospital ……………………………….. 

o Patient’s Code 

(ID)……………………………………….. 

o Age…………………………………………

…….. 

o Gender: Male Female 

o Contact (phone number): ………..… 

II. Reason for ICU admission/ Diagnosis on ICU admission  

o GCS on admission 

o Trauma 

o Post-Surgery 

o Cardio-vascular 

o Metabolic 

o neurology 

o Infectious 

o Respiratory 

o Gynecology and obstetrics related conditions 

o Others (to specify)….. 

III. Tracheostomy  

o GCS on day of tracheostomy 

o Duration between endotracheal intubation and tracheostomy in days………….. 

o Indications of tracheostomy 

1. Prolonged intubation. 

2. Lung toilet  

3. Failed weaning from ventilator machine 

4. Others to specify …………………… 
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o Types of tracheostomy?? 

1. Open 

2. Percutaneous dilatational   

o Complications of tracheostomy  

1. Immediate perioperative 

o Surgical emphysema 

o Bleeding 

o Pneumothorax 

2. Immediate post-operative 

o Tube blockage with secretions 

o Hemorrhage 

o Accidental decannulation 

3. Later complications  

o Infection of stoma site 

o Tracheoesophageal fistula  

o Tracheomalacia 

IV. Post tracheostomy follow up 

1. Weaned from mechanical ventilator?  Yes                          No 

 Duration of mechanical ventilation post tracheostomy in days…………………….. 

2. Discharged from ICU? 

 Length of ICU stay in days…………………………………………………………. 

3. Died?               If yes reason…………………………………. 

V. 4weeks post-tracheostomy. 

Disposition  

 ICU 

 Ward 

 Home 

Decannulated?             Yes.                                                    No  

If yes how long has been with tracheostomy tube (from procedure to decannulation)…… 

If failed decannulation; 

 Neurological status  
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 Airways status 

 Chest status 

 Others 

 

Findings on direct laryngoscopy/ fibreoptic laryngoscopy if performed for airway assessment  

 Normal findings 

 Laryngeal trauma(Intubation granuloma, supraglottic edema) 

 Subglottic stenosis 

 Tracheal stenosis 
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Consent Form 

INFORMEDCONSENT (English version) 

Title of the study: Profile oof otracheostomy oin ointensive ocare ounits o(ICUs) oof oa otertiary 

hospital: ocase oof oCHUK oand oKFH 

Explanation to the patient 

I oam oDr. oEtienne oNDAMYIYUMVA, oa osenior oresident oin oENT-Head oand oNeck Surgery 

at oUniversity oof oRwanda, oSchool oof oMedicine. oI oam oconducting oa ostudy oat oCHUK 

and oKFH ofor othe odegree oof oMaster oof oMedicine oin oENT-Head oand oNeck oSurgery. My 

study ois oaimed oto oinvestigate othe oeffectiveness, osafety, opresent oanalysis oof othe otimings 

and ooutcomes oof oelective otracheostomy oin ocritically oill oadult opatients oon oprolonged 

mechanical oventilation owith odifferent oconditions. 

In ofact, oI oam orecruiting opatients owith oprolonged otranslaryneal ointubations. oThen othe 

patient owill obe oscheduled ofor otracheostomy. oI owill ofollow oevery opatient omeeting 

inclusion ocriteria ofor oa operiod oof o4weeks oafter osurgical oairways o(tracheostomy) oto 

evaluate othe oclinical ooutcomes oin oterm oof olength oof oICU ostay, oduration oof omechanical 

ventilation oand oventilation oassociated. During othe ostudy, othe ocaretaker oof othe opatient 

candidate ofor othe ostudy owill osign othe oconsent oform obefore othe osurgical oprocedure. oThe 

collection odata otool owill obe ofilled oby oone oof othe oENT ostaff oat oCHUK/KFH 

(Investigator, osenior oresident oor oa oconsultant) owhere othe ostudy ois obeing oconducted. 

No odirect obenefit, ono oadditional ocost oand ono orisks ofor othe oparticipants obut othe oresult 

of othis ostudy omay obe oused oto obenefit oother opatients oin ofuture. 

All oinformation oobtained ofrom othis ostudy owill obe ohandled oin oa oconfidential omanner and 

be oused ofor oonly oresearch opurposes. 

If you have question about the study, please feel free to contact Dr.Etienne NDAMYIYUMVA, 

cell: 0788832038 and E-mail:stefnnda@gmail.com. 

Chairperson of CMHS/IRD: 0788490522 

 

mailto:stefnnda@gmail.com
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If you agree to be included in this study, please sign the section below. 

CONSENTFORM 

 

I……………………………………………………confirm that the purpose of this study and my 

role have been well explained to me by Dr……………………………….....................................I 

agree to the conditions explained and give consent that 

Mr./Mrs./Miss………………………………………………………. Can be included in the 

study. 

 

 

 

Names of the 

participant/attendant…………………………………………………………Signature……

……………………………… Date……/……./…..………. 

 

 

Name 

oftheWitness……………………………………………………………….....Signature…………

………………..……………….Date……/……/………... 

 

 

Researcher’snames……………………………………Researcher’ssignature……………………

…………………Date…../……. /…….. 
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IBISOBANURO NO KWEMERA UBUSHAKASHATSI (Kinyarwanda version) 

 

Umutwe w’ubushakashatsi 

 

Profile oof otracheostomy oin ointensive ocare ounits o(ICUs) oof oa otertiary ohospital: ocase oof 

oCHUK oand oKFH 

Ibisobanuro 

 

Njyewe Etienne NDAMYIYUMVA, ukora ubu bushakashatsi, ndi oumuganga owiga omuri 

oKaminuza oy’u oRwanda oishami ory’Ubuvuzi, oaho oniga oibijyanye ono okuvura oindwara oz’ 

oAmatwi, oAmazuru, oUmuhogo, oumutwe on’ijosi. 

Muri ubu bushakashatsi, ndimo gukurikirana abarwayi barwariye munzu y’indembe (ICU) Bakeneye 

gufashwa n’imashini kugirango bahumeke. Hanyuma abo barwayi bakazashyirwamo agapira 

katanyura mu ngoto (tracheostomy) gatuma imashini iguma kubaha umwuka. Buri murwayi 

mubazaba bujuje ibisabwa azakurikiranwa mugihe cy’ukwezi 1 hagenderewe kureba igihe bamara 

bagihumekeshwa n’imashini   

 

Mbere ko umurwayi ashyirwa muri ubu bushakashatsi, umuhagarariye cyangwa umurwaza 

asobanurirwa ibijyanye n’ububushakashatsi. Hanyuma, agasinya ko yemeye ko umurwayi we ajya mu 

bushakashatsi. 

 

 Mu kujya muri ubu bushakashatsi ntakiguzi cyangwa inyungu yihariye umuntu ku giti cye akuramo; 

ariko ibizavamo bishobora kugirira akamaro uwabugiyemo ndetse bishobora kuzagirira akamaro 

abandi mu gihe kizaza. 

 

Hakoreshwa inomero mu mwanyaw’amazinay’umurwayi; kandi amakuru yose avuye kumurwayi 

akabikanwa ibanga.  

Ibizava muri ubu bushakashatsi ntibizakoreshwa kuzindi nyungu zitari iz’ubushakashatsi kandi mu 

kubitangaza ntanahamwe hazagaragazwa amazina y’ababukoreweho.  

 

Inyigoy’ububushakashatsi yasuzumwe inemezwa na Komisiyo y’ubushakashatsi muri Kaminuza y’u 

Rwanda (Research commission: Chairperson of the CMHS/IRB: 0788490522).  

 

Ku bibazo cyangwa ibindibisobanuro, baza Etienne NDAMYIYUMVA  

 Tel: 0788832038 

 E-mail: stefnnda@gmail.com 
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Kwemera kwinjira mu bushakashatsi kubushake 

 

Njyewe ………………………………………………………………, (imyaka…………) 

Nemeyeko nahawe ibisobanuro birambuye na Dr……………………………………………kuri ubu 

bushakashatsi mpabwa n’umwanya wo gusobanuza. Mu gusinya, nemeye kubushake bwanjye 

ntagahato ko ububushakashatsi 

bunkorerwaho/bukorerwakuri…..………………………........................................ (Imyaka…………) 

mpagarariye. (Isano…………………………………………………..)  

 

 

Umukono…………………………………………….………itariki……/…………/…………….      

Isano………………………………………………………………………………………………..  

Umukonoy’ukoraubushakashatsi/Umuhagarariye…………………itariki……/…………/…….      

 

 

Amazina y’umutangabuhamya……………………………………………………………………. 

Umukono……………………………… itariki……/…………/……………………………….. 

 

                                                           


