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Abstract Brachial plexus block is commonly used for

upper limb surgery. Although the procedure is safe, it may

be associated with some life-threatening complications. We

performed right-sided supraclavicular brachial plexus

block for below-elbow amputation in a 45-year-old female.

At completion of the block the patient developed marked

respiratory difficulty with audible inspiratory stridor.

Although SpO2 decreased to 82% initially, it was increased

to 100% by continuous positive airway pressure with a face

mask. On conventional direct laryngoscopy, the left vocal

cord was found to be in the midline position and the right

vocal cord was in the paramedian position. The trachea was

intubated and surgery proceeded without any other com-

plication. Postoperative indirect laryngoscopy revealed that

the left vocal cord was fixed, whereas the right vocal cord

was mobile, and diagnosis of pre-existing incomplete left

vocal cord paralysis was made. This clinical report is to

emphasize the importance of thorough pre-operative eval-

uation of the vocal cord in patients who have undergone

any surgical procedure or radiation treatment of the neck

before planning for brachial plexus block. If such an

evaluation cannot be obtained, an alternative technique, for

example axillary approach, should be preferred.
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laryngeal nerve � Vocal cord

Introduction

Interscalene and supraclavicular brachial plexus blocks

have been widely studied and are regarded as reliable and

safe in ambulatory surgery [1]. Acute respiratory compli-

cations in the form of phrenic and recurrent laryngeal nerve

(RLN) palsies have been reported but are usually of no or

minimal clinical significance [2–4]. We encountered a case

of severe respiratory distress after right-sided supraclavic-

ular block in a patient with unrecognized pre-existing left-

sided vocal cord palsy. We report this case to emphasize

the significant risk of brachial plexus block in a patient

with previous surgical procedure involving neck dissection.

Case report

A 45-year-old, 66 kg woman sustained a crush injury of

her right hand after a road-traffic accident. She was

scheduled to undergo a below elbow amputation of her

right upper extremity. Patient’s surgical history included

left hemithyroidectomy, under general anesthesia, a year

previously. She denied any complication related to the

surgery. She had a 4 cm long transverse surgical incision

scar mark on her neck. Airway examination revealed a

small receding chin with a thyromental distance of 7 cm.

Her mouth opening was 3 cm. She was mallampatti class

III with full range of neck movements. A preoperative

chest radiograph was normal and ECG showed normal

sinus rhythm. A supraclavicular brachial plexus block with

sedation was planned as the sole anesthetic technique.

Difficult airway cart was kept ready. After explaining the

procedure and risks involved, written consent was

obtained. Sedation was achieved with intravenous midaz-

olam 1 mg. The brachial plexus block was performed by
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supraclavicular approach, using a 21-gauge stimulator

needle. A total of 30 ml local anesthetic solution (300 mg,

15 ml lidocaine 2% with epinephrine, 1:200,000 and

75 mg, 15 ml bupivacaine 0.5%) was injected after con-

traction of the biceps muscle was noted at 0.5 mA of

current. After 10 min, a loss of sensation to pin prick and

inability to produce any movement at elbow and shoulder

joints were observed. Oxygen (FiO2 0.5) was supplemented

via a Venturi mask. Soon after, however, the patient

developed an audible inspiratory stridor with marked dif-

ficulty in breathing. Oxygen saturation decreased to 82%

from the baseline of 97%. It was decided to intubate the

trachea immediately.

SpO2 was increased to 100% by continuous positive

airway pressure of 100% oxygen with a face mask. How-

ever, because of the tightly applied facemask, the patient

became anxious and non-cooperative. Anesthesia was

induced with intravenous morphine 6 mg and intravenous

thiopental 300 mg. Bag-mask ventilation was possible at

high airway pressures. Conventional laryngoscopy was

performed under deep plane of sevoflurane anesthesia

(concentration of inspired sevoflurane 6% with oxygen).

The left vocal cord was found to be in the midline position

and the right vocal cord was in the paramedian position.

After an initial attempt with a 7.0-mm tracheal tube failed,

the trachea was secured with a 6-mm I.D. tracheal tube.

The position of the tracheal tube was confirmed by cap-

nography and intravenous vecuronium 5 mg was admin-

istered. Anesthesia was maintained with isoflurane in a

mixture of oxygen and nitrous oxide (30:70). Surgery

proceeded uneventfully without any complication. At the

end of surgery, residual neuromuscular blockade was

reversed with intravenous neostigmine 3.5 mg and glyco-

pyrolate 0.7 mg. Once the patient became awake, the tra-

chea was extubated on the tube exchanger. Because there

was mild stridor with no respiratory difficulty, the tube

exchanger was removed. Total duration of anesthesia was

3 h. The patient was then shifted to the postoperative

anesthesia care unit. Otorhinolaryngology consultation was

obtained and indirect laryngoscopy was performed 5 h

after the surgery, when no residual sensory loss or muscle

weakness was evident in the right upper extremity. The

right vocal cord was mobile, whereas the left vocal cord

was fixed in the midline position. A diagnosis of left vocal

cord paralysis was made. Postoperative chest radiograph

findings were unremarkable.

Discussion

Recurrent laryngeal nerve (RLN) palsy is a rare but known

complication in perivascular brachial plexus block

and there are two case reports of life-threatening airway

obstruction in patients who had had neck surgery. Rollins

et al. [5] reported this complication after right-sided

supraclavicular subclavian perivascular block in a patient

with a prior history of hemi-glossectomy and neck dis-

section with radiation treatment. The authors attributed this

to the development of RLN palsy superimposed on the pre-

existing left vocal cord palsy. The patient was extubated

the following day. There was no residual stridor.

Plit et al. [6] reported similar symptoms in a patient who

had undergone a total thyroidectomy for papillary carci-

noma 35 years previously. Their patient developed marked

stridor secondary to an acute right vocal cord palsy after

administration of right interscalene brachial plexus block

for shoulder hemi-arthroplasty. The presence of undiag-

nosed preexisting left-sided vocal cord palsy was consid-

ered to be the risk factor involved. The injury was

permanent, because the vocal cord palsies failed to resolve

over the subsequent 18-month follow-up.

Our patient had a preexisting partial left vocal cord

injury secondary to hemi-thyroidectomy resulting in med-

ian position of the cord. Supraclavicular block performed

by us produced a right complete RLN palsy and parame-

dian position of the right cord. This resulted in sudden

onset of inspiratory stridor and severe respiratory distress.

The concomitant phrenic nerve block, which can be anes-

thetized (36–67%) when a supraclavicular block is per-

formed, might have further aggravated the patient’s

symptoms [2, 3]. The onset time of inspiratory stridor in

our patient coincided with the development of sensory loss

and muscle weakness in the ipsilateral limb. Furthermore,

as supported by previous case reports, the complication

lasted approximately 4 h in our patient [4]. The postoper-

ative chest radiograph was unremarkable and there was no

evidence of airway edema or injury on direct or indirect

laryngoscopy.

The RLN may be traumatized during surgery on the

thyroid and parathyroid glands [7]. The abductor fibers are

more vulnerable (Semon’s law) to injury [8]. Incomplete

damage to the RLN results in the fixed midline position of

the involved cord, because of the unopposed action of

adductors [9]. In the case of incomplete unilateral RLN

injury i.e., pure unilateral abductor palsy, both cords meet

in the midline on phonation and only the normal cord

abducts during inspiration. The history of minimal change

in the quality of voice after left hemi-throidectomy and

fixed midline position of the left vocal cord on ENT

examination support the diagnosis of pre-existing left

incomplete RLN palsy in our patient. Sudden development

of complete right RLN palsy after brachial plexus block led

to further reduction in the glottic opening, resulting in

severe respiratory distress in our patient. RLN palsy after a

brachial plexus block is a well described complication and

commonly presents as hoarseness after the ipsilateral
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involvement, with incidence varying from 3 to 6% [10, 11].

The RLN can be reached by the diffusing anesthetic

solution when perivascular interscalene and supraclavicular

approaches are used [5, 6]. Further paralysis more com-

monly involves the right side, because the injected anes-

thetic can travel along the subclavian artery [10].

Airway management of a patient with glottic obstruction

requires special attention, and several techniques could be

selected, for example awake fiberoptic intubation, fiber-

optic bronchoscopy, or direct laryngoscopy under sedation

with spontaneous ventilation. Awake fiberoptic intubation

with the spray-as-you-go technique may be the safest.

However, it is difficult in emergencies, especially in an

apprehensive patient with dyspnea and hypoxia. Also, the

narrowed airway may become further obstructed by the

instrument, hindering spontaneous ventilation (‘‘cork in a

bottle’’ phenomenon). Tracheal intubation using fiberoptic

bronchoscopy or direct laryngoscopy under anesthesia with

continuous propofol infusion or sevoflurane inhalation

while maintaining spontaneous ventilation may be an

option [12]. Muscle relaxants should be avoided until the

trachea is secured, especially when the diagnosis of stridor

is uncertain. Thus, our decision of rapid induction with

thiopental and morphine was a result of apprehension

caused by undiagnosed and unanticipated onset of severe

stridor. In this case, the patient’s lungs could be ventilated

at high peak airway pressure. However, as a result of this

consideration, we realized potential risk in adopting airway

management in a patient with glottis obstruction.

In conclusion, ipsilateral RLN paralysis after supracla-

vicular brachial plexus block in a patient with preexisting

contralateral vocal cord paralysis can create a life-threat-

ening airway obstruction and emergency. Therefore, before

planning brachial plexus block, thorough preoperative

evaluation for vocal cord paralysis, including laryngos-

copy, should be stressed for patients who have received any

type of neck surgery or radiation treatment to the neck. If

such an evaluation is not available or cannot be obtained,

an alternative technique, for example axillary approach,

should be preferred. Furthermore, we recommend prior

preparation for difficult airway, if subclavian perivascular

brachial plexus block is considered in such patients,

especially when difficult intubation is expected.

References

1. Klein SM, Evans H, Nielsen KC, Tucker MS, Warner DS, Steele

SM. Peripheral nerve block techniques for ambulatory surgery.

Anesth Analg. 2005;101:1663–76.

2. Knoblanche GE. The incidence and aetiology of phrenic nerve

blockade associated with supraclavicular brachial plexus block.

Anaesth Intensive Care. 1979;7:346–9.

3. Mak PH, Irwin MG, Chow BF. Incidence of diaphragmatic

paralysis following supraclavicular brachial plexus block and its

effect on pulmonary function. Anaesthesia. 2001;56:352–6.

4. Nimier M, Berger JL, Desmonts JM. Recurrent nerve paralysis

and Claude Bernard-Horner syndrome following an interscalene

block of the brachial plexus. Ann Fr Anesth Reanim.

1986;5:456–7.

5. Rollins M, McKay WR, McKay RE. Airway difficulty after a

brachial plexus subclavian perivascular block. Anesth Analg.

2003;96:1191–2.

6. Plit ML, Chhajed PN, Macdonald P, Cole IE, Harrison GA.

Bilateral vocal cord palsy following interscalene brachial plexus

nerve block. Anaesth Intensive Care. 2002;30:499–501.

7. Fewins J, Simpson CB, Miller FR. Complications of thyroid and

parathyroid surgery. Otolaryngol Clin North Am. 2003;36:189.

8. Ellis H. Clinical anatomy. 10th ed. Oxford: Blackwell Scientific;

2002. p. 310.

9. Ellis H, Feldman S . Anatomy for anaesthetists. 6th ed. Oxford:

Blackwell Scientific; 1993.

10. Winnie AP. Perivascular techniques of brachial plexus block. In:

Plexus anesthesia. Vol. 1, 2nd ed. Philadelphia: WB Saunders;

1990. p. 236–7.

11. Ward ME. The interscalene approach to the brachial plexus.

Anaesthesia. 1974;29:147–57.

12. Allman KG, Wilson IH. Oxford handbook of anaesthesia. 2nd ed.

Oxford: Oxford University Press; 2007.

J Anesth (2011) 25:305–307 307

123


	Severe stridor and marked respiratory difficulty after right-sided supraclavicular brachial plexus block
	Abstract
	Introduction
	Case report
	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


