
 

 

Introduction 
 
Secure airway management is crucial in recon-
structive surgeries involving patients with major 
burns. In these patients, anatomical variation 
may be profound and difficult intubation should 
be expected. As mortality and morbidity are di-
rectly related to the ability to deliver oxygen to 
the patient, the airway must be managed with 
particular care in these patients. We may clas-
sify airway issues in burns into two distinctive 
recovery stages: acute burn injury and chronic 
post-burn scar reconstruction. Each stage in-
volves different airway issues, carries different 
risks, and requires different evaluation methods 
and approach strategies. Vis a vis the acute 
burn injury phase, particular attention must be 
paid to extra- as well as intra-oral soft tissue 
changes. For post-burn scar reconstruction, the 
focus should be on extra-oral scar contracture.  
 
Post-burn scar contractures of the head and 
neck region can lead to failed intubation and 
airway emergency. Because many patients dis-
guise their disfigurement and the presence of 
subcutaneous contractures may not be obvi-

ously apparent under the mature scar, predic-
tion of difficult airway in burn patients is not 
always straight forward [1]. Both of these fac-
tors contribute to anatomic variation that is not 
readily appreciated even during preoperative 
evaluation. In burn patients, functional anoma-
lies can be easily missed when providers fail to 
address the dynamics of post-burn pathological 
changes in the neck region. Furthermore, the 
use of muscle relaxants can aggravate scar re-
traction due to the elasticity of scar tissue and 
the loss of pulling action by the surrounding 
tissues. 
 
Historically, the intubating laryngeal mask air-
way, lightwand, esophageal tracheal Combi-
tubeTM, and retrograde wire technique, have all 
been used successfully in intubating burn pa-
tients [2, 3]. Additionally, surgical release of the 
circumoral and mentosternal contractures, 
while maintaining spontaneous ventilation un-
der general anesthesia has been described [4]. 
However, the use of awake blind or fiberoptic 
assisted bronchoscopy, although well recog-
nized as an airway management technique, is 
yet to establish its role in the burn patient popu-
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lation [5]. We report a case series of five pa-
tients with extensive post-burn head and neck 
scar contractures in whom the fiberoptic bron-
choscopy successfully managed difficult airway 
during anesthesia induction.  
 
Case series 
 
From January to November 2005, we enrolled 
five otherwise healthy, ranging in age from 27 to 
55, patients with full thickness post-burn scar 
contractures in the head and neck region (Table 
1). These patients were previously scheduled 
for elective scar release and reconstruction of 
circumoral (Figure 1, 2) and mentosternal con-
tractures (Figure 3-5). Data were prospectively 
collected in a consecutive manner. 
 
The following conventional criteria for difficult 
intubation were applied to screen the patients: 
Mallampati class greater than 3, mentosternal 
distance less than 12.5 cm, and inter-incisor 
gap less than 4 cm. Based on the location of 
the scarring and the proposed surgery, either 
oral or nasal route was selected for the ap-
proach. Midazolam, fentanyl, and/or incre-
mental propofol were administered intrave-
nously for sedation. Upper airway was anesthe-
tized with orally instilled 1% lidocaine gel or with 
nebulized lidocaine aerosol. Flexible fiberoptic 
bronchoscopy was successful in all patients and 

none required preoperative surgical scar re-
lease.  
 
Discussion 
 
Airway management for patients with post-burn 
scar contractures of the face and neck region 
faces a unique challenge. The larynx and mandi-

Figure 1. Perinasal burn scar contractures. The size 
of nasal orifices should be carefully inspected during 
the preop airway evaluation as it may serve as poten-
tial backup airway access. Use of smaller than regu-
lar sized endotracheal tube, gel, and stylet allows 
successful passage through the nasal orifice. 

Figure 2. Circumoral burn scar contractures. The 
distances of inter-incisional gap and mouth opening 
are limited. As long as one can pass the spoon 
through the mouth, the laryngoscope blade, and 
therefore, endotracheal tube can be entered into the 
oral cavity. Oftentimes, however, patients require 
elective surgical reconstruction due to inability to 
pass the spoon through the mouth opening. 

Figure 3. Mentosternal scar contracture character-
ized by receding jaw and mandible severely limits 
cervical range of motion and hyperextension. Aggra-
vated contractures after muscle relaxation can make 
exposure of the vocal cords difficult. 
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Table 1. Patient Characteristics, Burn Injury and Airway Evaluation Data 
 Age 

(years) 
Gender Height 

(cm) 
Weight 

(kg) 
ASA TBSA 

(%) 
Days after 
the injury 
(months) 

Mallampati 
classification 

Inter-incisional 
distance 

(cm) 

Mentosternal 
distance 

(cm) 

Intubation 
route 

1 36 M 167 65 2 25 36 4 3 7 Nasal 
2 27 M 172 68 1 15 24 4 2 9 Nasal 
3 55 F 154 55 2 30 28 4 3 8 Oral 
4 43 F 158 62 2 27 30 4 4 10 Oral 
5 32 M 172 72 1 18 18 4 3 6 Oral 

Median 
(min-max)  

36 
(27-55) 

 167 
(154-172) 

65 
(55-72) 

 25 
(15-30) 

28 
(18-36) 

 3 
(2-4) 

8 
(6-10) 

 

M, male; F, female; ASA, American Society of Anesthesiologists physical status classification; TBSA, total body surface area burn. 
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ble may be distorted by underlying dense fi-
brous and hypertrophic sheets of scar. Cervical 
range of motion may be limited in all directions 
and the sniffing position may be unobtainable 
due to severe mentosternal contracture. The 
mandible may be displaced posteriorly with ac-
companying restrictions in mobility. Facial burns 
during early childhood can cause underdevelop-
ment of the jaw (micrognathia), leading to fur-
ther distortion of the upper airway [1]. Finally, a 
history of inhalational injury may suggest tra-
cheal stenosis which could hamper advance of 
endotracheal tube. For these reasons, attempts 
at direct laryngoscopy may be unsuccessful. In 
the burn patient with head and neck contrac-
tures, following the American Society of Anes-
thesiologists Difficult (ASA) Airway Management 
Algorithm may, in fact, hinder the timely secure-
ment of the airway. The ASA Difficult Airway Al-
gorithm recommends that alternative means of 
securing an airway be tried only after standard 
attempts at direct laryngoscopy have failed [6]. 
While appropriate in most cases of suspected 
difficult airway, the exceptional nature of the 
airway in patients with face and neck contrac-
ture dictates that alternative means may have 
to be pursued as the first option. Given this con-
dition, it would be prudent to recommend that 
all post-burn patients with face and neck con-
tractures be considered for initial intubation via 
indirect methods of laryngoscopy. 
 

Figure 4. Difficult intubation is frequently encoun-
tered in patients with oro-maxillo-facial skeletal de-
formities following burns to the upper torso and face. 
Concomitant micrognathia requires more upward and 
forward advancement of the laryngoscope to expose 
the epiglottis and lift up the surrounding tissues. 

Figure 5. Limited cervical extension due to extensive burn scar contracture in anterior thorax. 
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The airway should be evaluated in sitting posi-
tion, not supine or semi-Fowler’s. In addition to 
the routine assessment, the anesthesiologist 
should carefully examine the scar and contrac-
ture, paying special attention to the perinasal 
and circumoral regions and the size of the nasal 
and oral orifices. Mentosternal contractures 
may limit the mouth opening and cervical range 
of motion. Oro-maxillo-facial burn scars may 
accompany skeletal deformities resulting in a 
small receding jaw. The directions and forma-
tions of scar patterns may determine the intuba-
tion route of choice. Finally, the epiglottis and 
vocal cords may be anteriorly placed and pulled 
toward the side of the scar. If a laryngoscope is 
used, it should be advanced ipsilaterally to-
wards the direction of the scar.  
 
If muscle relaxants are given, the elasticity of 
scar tissue and loss of pulling action by the sur-
rounding tissues will further aggravate scar re-
traction, making preop airway evaluation obso-
lete. Limited mouth opening may become so 
aggravated that neither oral airway nor laryngo-
scope blade can be passed through the mouth. 
The nasal orifices, as a potential alternative 
access, may also close down, leading to the 
inability to advance a nasal airway.  
 
Each intubation technique has potential bene-
fits and drawbacks. For example, the laryngeal 
mask airway has proven to be an excellent air-
way adjunct for the burn patient [7]. It may not, 
however, firmly situate in the larynx due to ex-
ternal anatomical abnormalities and frequent 
intra-operative position changes and topical 
medication to burn sites may make it vulnerable 
to displacement. Blind nasal intubation may 
also be tried; however, it relies on the tongue 
being fixed anteriorly by the contracture. This 
carries its own limitations such as restricted 
head and neck positioning and the possibility of 
nasal bleeding which can completely obscure 
any further instrumentation. The lightwand has 
the advantage of placement with little cervical 
motion; however, thick scar tissue may obscure 
light and limit tracheal visibility causing inadver-
tent esophageal intubation. Bronchoscopy may 
prove difficult if the airway anatomy is too dis-
torted due to soft tissue retraction. Further-
more, with repeated attempts, bleeding and 
secretion into the oropharynx may result. Fiber-
optic intubation may be the least traumatic and 
most efficient alternative to direct laryngoscopy 
in patients with post-burn scar contractures of 

the neck [8, 9]. Real-time maneuvering around 
anatomic distortion is easily performed and the 
procedure can be done in a spontaneously 
breathing patient. Video assisted laryngoscope 
can also be a good alternative for airway man-
agement in post-burn head and neck scar con-
tracture. Compared to fiberoptic scope, it has a 
similar degree of cervical spine motion and 
mouth opening as well as requiring minimal 
preparation [10, 11]. 
 
Vigilance and preparedness is the key to suc-
cess. In the post-burn patient, judicious preop-
erative airway and scar evaluation is mandatory. 
Spontaneous ventilation may have to be main-
tained at all times and muscle relaxants 
avoided. The anesthesiologist should have multi
-layered contingency plan to handle the airway. 
As attempts at direct laryngoscopy are ex-
tremely likely to fail in these patients, indirect 
attempts should be tried first. In patients with 
extreme deformity, the underlying functional 
and anatomical alteration may be such that all 
intubation attempts fail. A surgeon should stand 
by and be ready to intervene for possible surgi-
cal release or emergent tracheotomy place-
ment. It is the ventilation that saves the life, not 
the intubation. 
 
Acknowledgement 
 
The financial support was solely from the de-
partment. Presented in part at the International 
Society of Burn Injuries (ISBI) Annual Meeting in 
Montreal, Canada, 2008. The original work was 
conducted in the Department of Anesthesiology 
and Pain Medicine, Hallym University, College of 
Medicine. Data analysis and manuscript were 
completed in the Department of Anesthesiology, 
Paul L Foster School of Medicine, Texas Tech 
University Health Science Center, El Paso, 
Texas, USA. The authors have no financial or 
personal relationship with people or organiza-
tions that could influence this work.  
 
Address correspondence to: Dr. Tae-Hyung Han, De-
partment of Anesthesiology, Paul L Foster School of 
Medicine, Texas Tech University Health Science Cen-
ter, 4800 Alberta Avenue, El Paso, Texas USA, 
79905. Tel: 1-915-545-6560; Fax: 1-915-545-6984; 
E-mail: AnthonyHan3@gmail.com 
 
References 
 
[1] Nahlieli O, Kelly JP, Baruchin AM, Ben-Meir P, 

Shapira Y. Oro-maxillofacial skeletal deformities 



Airway in post-burn scar contracture  

 
 
85                                                                                                                 Int J Burn Trauma 2012;2(2):80-85 

resulting from burn scar contractures of the 
face and neck. Burns 1995; 21: 65-69. 

[2] Hagberg C, Johnson S, Pillai D. Effective use of 
the esophageal tracheal CombitubeTM following 
severe burn injury. J Clin Anesth 2003; 15: 463
-466. 

[3] Kumar R, Prashast, Wadhwa A, Akhtar S. The 
upside down intubating laryngeal mask airway: 
A technique for cases of fixed flexed neck de-
formity. Anesth Analg 2002; 95: 1454-1458. 

[4] Kreulen M, Mackie DP, Kreis RW, Groenevelt F. 
Surgical release for intubation purposes in post
-burn contractures of the neck. Burns 1996; 
22: 310-312. 

[5] American Society of Anesthesiologists Task 
Force on Management of the Difficult Airway. 
Practice guidelines for management of the 
difficult airway: an updated report by the Ameri-
can Society of Anesthesiologists Task Force on 
Management of the Difficult Airway. Anesthesi-
ology 2003; 98: 1269-1277. 

[6] Larson SM, Parks DH. Managing the difficult 
airway in patients with burns of the head and 
neck. J Burn Care Rehabil 1988; 9: 55-56. 

[7] McCall JE, Fischer CG, Schomaker E, Young JM. 
Laryngeal mask airway use in children with 
acute burns: Intraoperative airway manage-
ment. Paediatr Anesth 1999; 9: 515-520. 

[8] Tsui BCH, Cunningham K. Fiberoptic endotra-
cheal intubation after topicalization with in-
circuit nebulized lidocaine in a child with a diffi-
cult airway. Anesth Analg 2004; 98: 1286-
1288. 

[9] Xue FS, Liao X, Li CW, Xu YC, Yang QY, Liu Y, Liu 
JH, Luo MP, Zhang YM. Clinical experience of 
airway management and tracheal intubation 
under general anesthesia in patients with scar 
contracture of the neck. Chin Med J (Engl) 
2008; 121: 989-997. 

[10] Turkstra TP, Craen RA, Pelz DM, Gelb AW. Cervi-
cal spine motion: a fluoroscopic comparison 
during intubation with Lighted Stylet, 
GlideScope, and Macintoshlaryngoscope. 
Anesth Analg 2005; 101: 910-915. 

[11] Brimacombe J, Keller C, Künzel KH, Gaber O, 
Boehler M, Pühringer F. Cervical spine motion 
during airway management: A cinefluoroscopic 
study of the posteriorly displaced third cervical 
vertebrae in human cadavers. Anesth Analg 
2000; 91: 1274-1278. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


