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Abstract Pain is one of the major disadvantages of

rocuronium, which is used during induction of anesthesia.

Even at subparalyzing doses, 50–100% of patients com-

plain of intense pain. Sudden flexion and withdrawal

movement in the wrist or arm have been reported following

rocuronium use in many papers. No information about risk

factors leading to this withdrawal movement or pain on

injection is available and whether this reaction leads to

erythema or to venous sequelae (i.e. thrombosis and

thrombophlebitis) has not been systematically investigated.

However, in both of our cases, visible reactions occurred

and both patients were diagnosed with venous superficial

thrombophlebitis. Therefore, we believe that rocuronium-

related pain may, in part, be because of direct venous

injury.

Keywords Rocuronium � Pain � Thrombophlebitis

Introduction

Rocuronium is a monoquaternary aminosteroid neuro-

muscular blocking agent that first came into use in 1994

[1]. Rapid onset of action is its major advantage and suf-

ficient blockade of the adductor pollicis longus muscle can

be achieved in 60–90 s when used at a dose of 0.6 mg/kg

[2]. Sudden flexion and withdrawal movement in the wrist

or arm have been reported following rocuronium use in

many papers [3–5]. Although pain and involuntary move-

ment have been reported in the literature during induction

of anesthesia with rocuronium, these two cases are the first

in which serious superficial venous thrombophlebitis

developed after rocuronium use.

Case 1

A 24-years-old, male, ASA I patient, who was 173 cm tall

and weighed 70 kg, was taken to the operating room for

percutaneous nephrolithotomy (PNL) operation under

general anesthesia because of renal stone. Preoperative

examination of the patient did not reveal a history of

known allergy. Intravenous (IV) line was started on the

dorsum of the left hand using an 18 G IV cannula and

1000 cc of acetated Ringer’s solution (Isolyte S) infusion

was started. A priming dose of 25 mg of rocuronium was

injected undiluted via the catheter. Patient brought his left

arm to flexion right after the injection and complained of

burning sensation and pain in the left upper limb. With the

exception of a mild erythema around the cubital region, no

clinical pathology was detected after the drug administra-

tion. Fentanyl (100 mcg) and 1% propofol were given via

the same IV cannula for induction of anesthesia. A total of

200 mg propofol had been infused when the eyelash reflex

was lost, and increase in erythema in the left upper limb

was not observed at that time. The patient was given 25 mg

more rocuronium for intubation. As soon as rocuronium

was injected, very severe thrombophlebitic reaction

developed in the veins, especially, of the cubital region

(Fig. 1). Upon observation of this reaction, a second IV

line was started on the dorsum of the right hand with an 18

G IV cannula and anesthesia was maintained through this
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second line in the right upper limb. No abnormalities in the

patient’s hemodynamic data were observed, nor were there

any signs of a systemic allergic reaction. Patient was

administered 100% oxygen via face mask and SpO2,

measured from the 4th finger of the left hand, was 100%.

The patient was intubated with Portex tube ID 8 mm

without a problem and controlled respiration was initiated.

Further, the patient was injected with 8 mg dexamethasone

and 45.5 mg phenyramine via the right arm. Dramatic

improvement in the findings was observed 30 min after the

first attack. During postoperative examination, the left

cubital region had a normal appearance 2 h after the

operation and the patient was diagnosed with superficial

venous thrombophlebitis. Following uneventful postoper-

ative PACU period, the patient was transferred to the

clinic. The next day, patient’s left arm was completely

remediated, he had no complaints, including pain, and was

discharged. During follow-up visit at 1 month, patient

reported feeling masses on the arm in which the reaction

developed. Palpation of the left arm showed diffuse fibrosis

of the veins in which the reaction developed but there was

no pain or restriction of movement.

Case 2

A 47-years-old, female ASA II patient, who was 162 cm

tall and weighed 92 kg, had general anesthesia when she

underwent surgery for gastro-esophageal regurgitation.

Preoperative examination of the patient revealed asthma.

Intravenous line was started over the medial aspect of the

left forearm using an 18 G IV cannula and 1000 cc of

acetated Ringer’s solution (Isolyte S) infusion was started.

For induction of anesthesia, 100 mcg fentanyl and 200 mg

propofol were used. When hypnosis was achieved, 50 mg

rocuronium was given upon confirmation of spontaneous

respiration with a mask. Redness along the brachial vein

was noted immediately after rocuronium administration.

Besides the reaction in the patient’s left arm, there were no

reactions in other parts of her body. No alterations in

hemodynamic data were observed. An IV line was intro-

duced on the dorsum of the right hand when no changes in

the patient’s condition were confirmed, 8 mg dexametha-

sone and 45.5 mg phenyramine were given, and the oper-

ation continued. Erythema disappeared 25 min later and

the operation was terminated uneventfully. The patient did

not have any complaints during examination the following

day. Because of a history of asthma, tryptase and eosino-

philic cationic protein were measured to rule out anaphy-

lactic reaction and were found to be normal. The patient

was diagnosed with venous superficial thrombophlebitis.

Pain is one of the major disadvantages of rocuronium,

which is used during induction of anesthesia [3, 5, 6]. Even

at subparalyzing doses, 50–100% of patients complain of

intense pain [3, 6, 7]. The exact mechanisms through which

rocuronium causes pain have not been elucidated. Release

of a localized mediator [3, 4] or direct activation of

C-nociceptors [8] has been proposed as a possible cause.

However, in both of our cases, visible reactions occurred

and both patients were diagnosed with venous superficial

thrombophlebitis. Therefore, we believe that rocuronium-

related pain may, in part, be because of direct venous

injury.

Absence of a visible reaction in all patients with pain

and withdrawal movement as a result of rocuronium use

does not necessarily rule out direct injury. In our first case,

even though the drug was administered via the dorsal hand

veins, most severe reaction was observed in the antecubital

region where veins are most superficial beneath the skin.

However, during examination at the 1 month follow-up

visit, fibrosis was noted along the course of the veins of the

upper limb, extending proximally from the dorsum of the

hand. In our second case, the reaction developed in the

brachial region where the subcutaneous veins were most

superficial. That the reaction observed in the second case

was less intense can be explained by the fact that body

mass index and, therefore, subcutaneous fat tissue in the

second patient was higher than the first. Pain and with-

drawal movement as a result of rocuronium use may be

attributed to venous injury. We believe that this injury is

not visible when it is in deep veins or when there is

excessive subcutaneous fat tissue. An opioid was used

before rocuronium in our second case as well, and skin

changes in response to venous injury were observed despite

lack of pain and withdrawal movements. This suggested

that opioid use prevents pain and withdrawal movements

but has no effect on venous injury.

Probable mechanisms of thrombophlebitis development

due to rocuronium use may include reduced pH, higher

Fig. 1 Severe thrombophlebitic reaction in the veins
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osmolality, and local tissue damage [9–11]. Rocuronium

isotonicity is obtained by using sodium chloride and pH 4

by adding acetic acid or sodium hydroxide. It has already

been shown that pH 4 or less may lead to pain [9]. Past

studies have shown that the low pH of rocuronium can be

neutralized by 8.4% sodium bicarbonate (NaHCO3) and

that no pain or venous damage occurred subsequent to

injection [10, 11]. Another probable reason for thrombo-

phlebitis may be the higher osmolality of the agent used.

However, this theory does not apply to rocuronium,

because an osmolality value of 201 ± 5 mOsm/kg for ro-

curonium resulted in pain in the study by Kim et al. [10]

whereas an osmolality of 872 ± 8 mOsm/kg for the mix-

ture of rocuronium and 8.4% NaHCO3 did not result in any

pain. Another possible mechanism for development of

thrombophlebitis in association with rocuronium may be

the local tissue damage. It has been demonstrated that

rocuronium is associated with localized mediator release

[3, 4]. In addition, as in the case of propofol use, rocuro-

nium may result in activation of the kallikrein–kinin

system in plasma with subsequent generation of bradykinin

that acts locally to dilate the vein and increase its perme-

ability [12]. We believe that further studies are needed for a

better understanding of mechanisms of thrombophlebitis

development in association with rocuronium use.

In conclusion, our cases are the first in which patients

developed severe venous superficial thrombophlebitis after

rocuronium use. One possible mechanism of pain and

withdrawal movements after use of rocuronium for

induction of anesthesia could be venous superficial

thrombophlebitis. These two cases highlight the impor-

tance of anesthesiologists being careful when rocuronium

is used for anesthesia induction and raise serious questions

regarding the safety of rocuronium.

References

1. Hunter JM. Rocuronium: the newest aminosteroid neuromuscular

blocking drug. Br J Anaesth. 1996;76:481–3.

2. Cooper R, Mirakhur RK, Clarke RSJ, Boules Z. Comparison of

intubating conditions after administration of Org 9426 (rocuro-

nium) and suxamethonium. Br J Anaesth. 1992;69:269–73.

3. Borgeat A, Kwiatkowski D. Spontaneous movements associated

with rocuronium: is pain on injection the cause? Br JAnaesth.

1997;79:382–3.

4. Borgeat A, Kwiatkowski D, Ruetsch YA. Spontaneous move-

ments associated with rocuronium injection: the effect of prior

administration of fentanyl. J Clin Anesth. 1997;9:650–2.

5. Cheong KF, Wong WH. Pain on injection of rocuronium: influ-

ence of two doses of lidocaine pretreatment. Br J Anaesth.

2000;84:106–7.

6. Steegers MAH, Robertson EN. Pain on injection of rocuronium

bromide. Anesth Analg. 1996;83:203.

7. Moorthy SS, Dierdorf SF. Pain on injection of rocuronium bro-

mide. Anesth Analg. 1995;80:1067.

8. Blunk JA, Seifert F, Schmelz M, Reeh PW, Koppert W. Injection

pain of rocuronium and vecuronium is evoked by direct activa-

tion of nociceptive nerve endings. Eur J Anaesthesiol.

2003;20:245–53.

9. Klement W, Amdt JO. Pain on i.v. injection of some anaesthetic

agents is evoked by the unphysiological osmolality or pH of their

formulations. Br J Anaesth. 1991;66:189–95.

10. Kim KS, Kim YS, Jeon WJ, Yeom JH. Prevention of withdrawal

associated with the injection of rocuronium in adults and chil-

dren. J Clin Anesth. 2006;18:334–8.

11. Han DW, Koo BN, Choi SH, Lee JS, Shin YS, Sharma M, Kim

KJ. Neutralized rocuronium (pH 7.4) before administration pre-

vents injection pain in awake patients: a randomized prospective

trial. J Clin Anesth. 2007;19:418–23.

12. Nakane M, Iwama H. A potential mechanism of propofol induced

pain on injection based on studies using nafamostat mesilate. Br J

Anaesth. 1999;83:397–404.

648 J Anesth (2010) 24:646–648

123


	Superficial venous thrombophlebitis caused by rocuronium
	Abstract
	Introduction
	Case 1
	Case 2
	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


