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Abstract

Background: Carinal hooks increases difficulty at endotracheal intubation. Amputation of the carinal hook during
passage and malpositioning of the tube to the hook are some of the potential problems related with left-sided
Carlens double lumen tube (DLT). This article reports an amputation of the hook during a difficult selective
intubation and aimed at calling the attention to complications associated with DLTs and the importance of
fiberoptic bronchoscopy.

Case presentation: A 68 year-old woman was scheduled for right-sided thoracotomy in whom blind DLT insertion
was performed. Narrowed trachea causes difficulty in rotating the DLT 90° counter-clockwise. After carinal hook
was noticed upon visual inspection of the DLT, fiberoptic bronchoscopy was used to remove the missing part
(with the use of forceps) from the right mainstem bronchus.

Conclusion: Insertion of DLTs with carinal hook is associated with technical problems and potentially life-
threatening hazards have discouraged their use. Fiberoptic evaluation and repositioning solves most of the
problems. Although amputation of the carinal hook has not been previously reported, clinicians should be alert.
This case report emphasizes the utility of the fiberoptic bronchoscopy in the operating theatre for placement,
positioning and inspection of the carinal hook DLT.

Background
Double-lumen tubes with fixed carinal hooks facilitated
proper placement and minimized further tube advance-
ment during positioning. However, potential problems
and complications were associated with carinal hooks.
These included a higher incidence of insertion difficulty,
laryngeal trauma and amputation of the hook during pla-
cement [1,2]. Several methods for proper placement and
positioning of DLTs are available in [3-6]. We describe a
case of a carinal hook’s amputation after blind insertion
of left-sided polyvinylchloride Carlens DLT (SUMI®, Por-
tex Inc., Mexico). The foreign body was removed from
the right mainstem bronchial lumen with a fiberoptic-
guided technique and, although a successful outcome
was achieved, we failed the placement of DLT with fiber-
optic bronchoscopy.

Case Report
A 68 year-old woman (weight 74 kg, height 162 cm) with
a pathological fracture of the fourth thoracic vertebrae
(T4) was scheduled to undergo total removal of the ver-
tebrae by a right transthoracic approach. Her past medi-
cal history included hypertension controlled with 20 mg
enalapril once a day. Preoperative airway examination
revealed a class II Mallampati with a normal mouth
opening and normal dentition, a thyromental distance of
6.0 cm and limited neck extension. Paraplegia was pre-
sent and no other abnormalities were detected on physi-
cal examination. All laboratory values, chest x-ray and
12-lead electrocardiogram were normal. The patient was
premedicated with 10 mg diazepam on the night before
surgery along with overnight fasting. After adequate pre-
oxygenation, anesthesia was induced with 50 μg fentanyl,
TIVA of propofol and remifentanil, and muscle relaxa-
tion was achieved with 50 mg rocuronium. Conventional
direct laryngoscopy was performed and Cormack and
Lehane grade was II (only the posterior extremity of the
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glottis visible). A 37F left-sided polyvinylchloride Carlens
DLT (SUMI®, Portex Inc., Mexico) was placed using
standard technique, although difficult to achieve because
of a narrowed trachea. The patient’s lung was ventilated
through both lumens of the tube, with tracheal cuff
inflated, but a resistance at manual ventilation was felt
immediately after intubation. Chest auscultation revealed
bilaterally equal and diminished breath sounds with pulse
oximetry saturation decreasing from 99% to 96%. DLT
was removed and before a second left endobronchial
intubation attempt, examination of the DLT showed no
carinal hook (Figure 1). An 8.0 mm ID single-lumen
endotracheal tube was placed and then fiberoptic
bronchoscopy was performed. An increased in pulse oxi-
metry saturation (from 95% to 99%) with normal chest
auscultation was noted. The fiberoptic examination
showed the carinal hook located in the right mainstem
bronchus, which was removed with the use of forceps.
No evidence of a traumatized airway was noted. Two
further attempts were made with another 37F Carlens
DLT, by a different physician and with the aid of fiberop-
tic bronchoscopy (external diameter: 4.5 mm). However,
DLT rotation failed because of a narrowed trachea. Smal-
ler DLTs were not available. Thoracotomy was per-
formed in left position with an 8.0 mm ID single-lumen
endotracheal tube. The patient’s hemodynamics was
stable throughout this period. Her postoperative period
was uneventful.

Conclusions
Potential problems with carinal hook have been
observed [1,2], however this is the first case reported of
amputation of the carinal hook in a 37F left-sided poly-
vinylchloride Carlens DLT (SUMI®, Portex Inc.,
Mexico).

The exact mechanism leading to the amputate ion of
the carinal hook is obscure. Rigid structures, narrow
passages and manufacturing defect are possible [7].
In this case, desaturation and resistance to manual ven-

tilation have alerted to a probably malpositioned DLT. In
fact, tracheal narrowing was visualized by conventional
laryngoscopy and insertion of the DLT occurred with
some difficulties. The potential cause for the hook
detachment was a narrowed trachea. Prompt action to
remove the airway foreign body by bronchoscopy solved
the patient’s problem without adverse consequences.
Although fiberoptic bronchoscopy is the accepted stan-
dard for appropriate positioning and confirmation of
DLT [8], it was not performed in the first attempt. No
double-lumen tube positioning method is fail-safe and
unsuccessful replacement of another DLT with the aid of
fiberoptic bronchoscopy occurred.
The present case has demonstrated that carinal hooks

can be hazardous. It also highlights the importance of the
availability of fiberoptic equipment in the operating thea-
tre to promote proper DLT positioning and inspection of
the carinal hook DLT, to reconfirm that no amputation
had occurred.
Assuming a manufacturing defect of the 37F left-sided

polyvinylchloride Carlens DLT (SUMI®, Portex Inc.,
Mexico.), until now no answer regarding the event was
given by the DLT company.
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Figure 1 Amputation of the carinal hook (arrows) in a left-
sided polyvinylchloride Carlens DLT (SUMI®, Portex Inc.,
Mexico).

Rocha et al. BMC Anesthesiology 2011, 11:20
http://www.biomedcentral.com/1471-2253/11/20

Page 2 of 3



2. Al-Metwalli RR, Mowafi HA, Ismail SA: Double-Lumen Tube Placement
Using a Retractable Carinal Hook: A Preliminary Report. Anesth Analg
2009, 109(2):447-450.

3. Campos JH, Hallam EA, Van Natta T, Kernstine KH: Devices for lung
isolation used by anesthesiologists with limited thoracic experience:
comparison of double-lumen endotracheal tube, Univent torque control
blocker, and Arndt wire-guided endobronchial blocker. Anesthesiology
2006, 104(2):261-266.

4. Eagle CC: The relationship between a person’s height and appropriate
endotracheal tube length. Anaesth Intensive Care 1992, 20(2):156-160.

5. Chang PJ, Sung YH, Wang LK, Tsai YC: Estimation of the depth of left-
sided double-lumen endobronchial tube placement using preoperative
chest radiographs. Acta Anaesthesiol Sin 2002, 40(1):25-29.

6. Bahk JH, Oh YS: A new and simple maneuver to position the left-sided
double-lumen tube without the aid of fiberobtic bronchoscopy. Anesth
Analg 1998, 86(6):1271-1275.

7. Pollak Y, Kogan A, Grunwald Z: Double-lumen tube malfunction caused
by carinal hook. Anesthesiology 1995, 83(3):639.

8. Cohen E: Double-lumen tube position should be confirmed by fiberoptic
bronchoscopy. Curr Opin Anaesthesiol 2004, 17(1):1-6.

Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2253/11/20/prepub

doi:10.1186/1471-2253-11-20
Cite this article as: Rocha et al.: “Detachment of the carinal hook
following endobronchial intubation with a double lumen tube”. BMC
Anesthesiology 2011 11:20.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Rocha et al. BMC Anesthesiology 2011, 11:20
http://www.biomedcentral.com/1471-2253/11/20

Page 3 of 3

http://www.ncbi.nlm.nih.gov/pubmed/19608816?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19608816?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16436844?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16436844?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16436844?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16436844?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1595848?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1595848?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11989044?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11989044?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11989044?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9620518?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9620518?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7661371?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7661371?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17021522?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17021522?dopt=Abstract
http://www.biomedcentral.com/1471-2253/11/20/prepub

	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case Report
	Conclusions
	Consent
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References
	Pre-publication history


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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 false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


