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Successful retrieval using ultrathin transnasal
esophagogastroduodenoscopy of a significant
amount of residual tricyclic antidepressant
following serious toxicity: a case report
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Abstract

Background: In Japan, ultrathin transnasal esophagogastroduodenoscopy (EGD) with a 4.9-mm diameter
endoscope (Olympus XP260) is routinely used to examine the upper gastrointestinal tract. This procedure does not
require sedation and does not affect vital signs. Gastric lavage is not empirically employed in the management of
all poisoning patients. It is considered only for potentially life-threatening overdoses when the procedure can be
performed within 1 h of ingestion of the poison. However, there are no absolute indications for gastric lavage.
EGD may increase the indications, efficiency and safety of gastric lavage in poisoning patients.

Findings: A 35-year-old female was admitted to our emergency department 2 h after ingesting multiple drugs,
including a critical dose of the tricyclic antidepressant (TCA) amitriptyline, at which time she was confused and had
a Glasgow Coma Scale score of 8 (E1V2M5). Endotracheal intubation was performed. To confirm the type of TCA
and in order to determine whether gastric lavage was required, we decided to perform EGD. Endoscopy
demonstrated adherence of residual drugs to the stomach wall, in a soluble form and not as a mass. Hence, gastric
lavage was performed via the EGD to avoid passage of these drugs into the small bowel. The patient was
extubated on day 2, without the development of complications such as aspiration pneumonia, and was discharged
on day 5.

Conclusion: EGD may be useful in poisoning patients for determining the amount of residual drug in the stomach,
also allowing direct observation of the effectiveness of gastric lavage.
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Findings
Introduction
Tricyclic antidepressant (TCA) overdosage is a common
cause of drug poisoning [1], which can have adverse
cardiovascular, respiratory and neurological effects [2].
TCA overdosage may cause fatal cardiovascular toxicity,
detected by electrocardiographic abnormalities, arrhyth-
mias and hypotension [3]. Such patients are managed by
supportive treatment, including gastric decontamination.
However, this procedure has the potential to cause
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serious side effects, such as hypoxia, laryngospasm, per-
foration of the gastrointestinal tract, electrolyte abnor-
malities and aspiration pneumonia [4]. According to one
set of guidelines [Guidelines in Emergency Medicine
Network (GEMNet]) for TCA poisoning [5], gastric lav-
age may be considered for potentially life-threatening
overdoses only when it can be delivered within 1 h of
poison ingestion. However, there is no evidence com-
pletely excluding the utility of gastric lavage.
In Japan, ultrathin transnasal esophagogastroduode-

noscopy (EGD) with a 4.9-mm diameter endoscope
(Olympus XP260) is routinely used to examine the upper
gastrointestinal tract. This procedure does not require sed-
ation and can be performed with minimal effects on the
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Figure 1 During the procedure, the ultrathin EGD was inserted
through the left nostril.

Figure 2 Endoscopic image showing residual drugs adherent
to the stomach wall (arrows). The arrowhead indicates the
nasogastric tube.
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patients’ vital signs [6]. EGD can be used to directly ob-
serve gastric contents and the lavage procedure. Thus,
ultrathin EGD is an effective diagnostic tool that can
also be used during gastric lavage treatments without
complications.

Case report
A 35-year-old, 40-kg female with a history of depression
was transported to our emergency department by ambu-
lance 2 h after ingestion of amitriptyline (58 × 25-mg
tablets; total intake 36 mg/kg), etizolam (36 × 0.5-mg
tablets; total intake 0.45 mg/kg) and triazolam (10 ×
0.25-mg tablets; total intake 0.06 mg/kg). There was no
evidence of vomiting or seizures prior to arrival. Her
blood pressure was 110/72 mmHg, heart rate was 83
beats/min, respiratory rate was 19 breaths/min and
temperature was 35.3°C. Initial blood gas analysis while
breathing 100% oxygen showed a pH of 7.365, arterial
carbon dioxide tension (PaCO2) of 44.1 mmHg, arterial
oxygen tension (PaO2) of 317 mmHg, actual bicarbonate
level of 24.6 mmol/l (normal range, 22 to 32 mmol/l)
and base excess of −0.4 mmol/l (−2 to 2 mmol/l). She
was confused and had a Glasgow Coma Scale score of 8
(E1V2M5). Endotracheal intubation was performed and
mechanical ventilation was initiated. Electrocardiography
showed a QRS interval of 0.104 s. Biosite Triage assays
were positive for TCA and benzodiazepine. To confirm
the type of TCA and in order to determine whether gas-
tric lavage needed to be performed, we decided to per-
form EGD. Consent for the endoscopy was provided by
the patient’s husband prior to the procedure. Nasal
anesthesia was achieved by inserting a catheter coated
with 2% lidocaine and 1:5,000 epinephrine gel into the
nose for 5 min. She was placed in the left-lateral decubi-
tus position, and the endoscope (lubricated with 2% lido-
caine gel) was slowly advanced transnasally (Figure 1).
The EGD procedure did not require additional sedation
and did not affect her vital signs. Endoscopy demon-
strated adherence of residual drugs to the stomach wall
in a soluble form. There was, however, no solid material
in the stomach (Figure 2). A nasogastric tube was in-
serted, and gastric lavage was performed by passing
water through the tube. The residual drugs were soluble
in water and were easily aspirated via the nasogastric
tube and the endoscope. The lavage procedure was dir-
ectly observed via the endoscope to ensure that the gas-
tric contents did not pass into the small bowel. A total
of 1,000 ml of water was required to clear the residual
drugs from the stomach.
After completion of the gastric lavage, a single dose of

activated charcoal was administered though the nasogas-
tric tube. Electrocardiography showed normal QRS and
QTc intervals. No additional treatment, such as hypertonic
sodium chloride infusion or systemic alkalinization, was
administered. The patient was extubated on day 2 without
the development of aspiration pneumonia. She was
discharged without neurological deficits on day 5.

Discussion
TCA overdosage can affect the cardiovascular, respira-
tory, and central and autonomic nervous systems. Many
patients require intensive care support or hospital ad-
mission [7]. Their management is associated with several
difficult issues. The treatments recommended by the
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GEMNet for TCA overdosage include gastric lavage, acti-
vated charcoal administration and bicarbonate infusion.
The recommendations also state that gastric lavage should
be considered only when it can be performed within 1 h
of drug ingestion, in the presence of a protected airway
and when the overdosage is potentially life-threatening.
Yet, clinical studies have strongly suggested that there is
no benefit to performing gastric lavage in this setting.
However, it has also been reported that there may be sig-
nificant drug residue in the stomach at >1 h after drug
overdosage [8]. This is because TCA poisoning is associ-
ated with gastric hypomotility and a marked delay in gas-
tric emptying due to direct drug effects and stress [9].
Besides, there is no definitive evidence in the position
paper update conclusively excluding the beneficial effects
of gastric lavage [10]. Identification of residual drug con-
tent in the stomach would help to determine the need for
gastric lavage. Although computed tomography is used to
identify large numbers of tablets in the stomach [11], its
use is limited in cases in which a variety of tablets have
been ingested. Previously, endoscopy was used for the
diagnosis and therapy of a case of gastric bezoars [12].
Although endoscopy in poisoning patients should only

be used after airway protection, the EGD procedure does
not require additional sedation and does not affect vital
signs. In cases of life-threatening overdosage, it is im-
portant to determine the amount of residual drug in the
stomach. The usefulness and efficacy of gastric lavage in
poisoning patients has been debated for a long time
[13,14]. In our case, EGD confirmed the gastric contents
and facilitated performance of gastric lavage, preventing
further passage of drugs to the small bowel by aspiration
of gastric contents. Although our patient was intubated
and sedated, EGD can also be performed in unsedated
patients without any detrimental effects on vital signs.
It is sometimes necessary to determine the amount of

residual drug in the stomach in poison patients after ar-
rival at the emergency department. EGD may be a useful
procedure to achieve this. Although clinical evidence is
lacking regarding the effectiveness of gastric lavage in
these patients, in our case using EGD achieved confirm-
ation of the presence of residual drugs and their appro-
priate clearance from the stomach.

Conclusion
EGD appears to be a useful and safe procedure for con-
firmation of gastric contents and the effectiveness of
gastric lavage in poison victims.

Abbreviations
EGD: Ultrathin transnasal esophagogastroduodenoscopy; TCA: Tricyclic
antidepressant; GEMNet: Guidelines in Emergency Medicine Network.

Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
MM carried out the study design, date interpretation, participated in the
sequence alignment and drafted the manuscript. MH carried out date
analysis. HY carried out final approval of the article. All authors read and
approved the final manuscript.

Author details
1Department of Emergency and Critical Care Medicine, Nippon Medical
School, Tokyo, Japan. 2Department of Legal Medicine, Nippon Medical
School, Tokyo, Japan.

Received: 8 April 2013 Accepted: 16 September 2013
Published: 22 October 2013

References
1. Liebelt EL: Targeted management strategies for cardiovascular toxicity

from tricyclic antidepressant overdose: the pivotal role for alkalinization
and sodium loading. Pediatr Emerg Care 1998, 14:293–298.

2. Lai MW, Klein-Schwartz W, Rodgers GC, et al: 2005 Annual report of the
American Association of Poison Control Centers’ national poisoning and
exposure database. Clin Toxicol (Phila) 2006, 44:803–932.

3. Kerr GW, McGuffie AC, Wilkie S: Tricyclic antidepressant overdose:
a review. Emerg Med J 2001, 18:236–241.

4. Albertson TE, Owen KP, Sutter ME, et al: Gastrointestinal decontamination
in the acutely poisoned patient. Int J Emerg Med 2011, 4(1):65.

5. Body R, Bartram T, Azam F, et al: Guidelines in emergency medicine
network (GEMNet): guideline for the management of tricyclic
antidepressant overdose. Emerg Med J 2011, 28:347–368.

6. Tatsumi Y, Harada A, Matsumoto T, et al: Feasibility and tolerance of 2-way
and 4-way angulation videoscopes for unsedated patients undergoing
transnasal EGD in GI cancer screening. Gastroint Endosc 2008, 67:1021–1027.

7. Taboulet P, Michard F, Muszynski J, et al: Cardiovascular repercussions of
seizures during cyclic antidepressant poisoning. J Toxicol Clin Toxicol 1995,
33:205–211.

8. Saetta JP, Quinton DN: Residual gastric content after gastric lavage and
ipecacuanha-induced emesis in self-poisoned patients: an endoscopic
study. J R Soc Med 1991, 84:35–37.

9. Adams BK, Mann MD, Aboo A, et al: Prolonged gastric emptying half-time
and gastric hypomotility after drug overdose. Am J Emerg Med 2004,
22:548–554.

10. Benson BE, Hoppu K, Troutman WG, et al: Position paper update: gastric
lavage for gastrointestinal decontamination. Clin Toxicol 2013, 51:140–146.

11. Kimura Y, Kamada Y, Kimura S, et al: Efficacy of abdominal computed
tomography and nasogastric tube in acute poisoning patients.
Am J Emerg Med 2008, 26:738e3–738e59.

12. Christopher D, Wells MD, Todd C, et al: Bezoar formation requiring
endoscopic removal after intentional overdose of extended-release
nifedipine. Pharmacotherapy 2006, 26:1802–1805.

13. Vale JA: Position statement: gastric lavage. American Academy of Clinical
Toxicology; European Association of Poisons Centres and Clinical
Toxicologists. J Toxicol Clin Toxicol 1997, 35:711–719.

14. Vale JA, Kulig K: American academy of Clinical Toxicology; European
Association Of Poisons Centres and Clinical Toxicologists: position paper:
gastric lavage. J Toxicol Clin Toxicol 2004, 42:933–943.

doi:10.1186/1865-1380-6-39
Cite this article as: Miyauchi et al.: Successful retrieval using ultrathin
transnasal esophagogastroduodenoscopy of a significant amount of
residual tricyclic antidepressant following serious toxicity: a case report.
International Journal of Emergency Medicine 2013 6:39.


	Abstract
	Background
	Findings
	Conclusion

	Findings
	Introduction

	Case report
	Discussion
	Conclusion
	Abbreviations
	Competing interests
	Authors’ contributions
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


