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Abstract

Endoscopic sphincterotomy is commonly used for retained
bile stones. We report a 24-year-old woman who showed bilat-
eral tension pneumothorax and duodenal perforation follow-
ing endoscopic sphincterotomy performed under sedation.
These complications are rare in the literature have significant
mortality and morbidity.
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Endoscopic  retrograde cholangiopancreatography
(ERCP) is an important method for the diagnosis and
treatment of biliary and pancreatic diseases [1]. Various
interventions such as stone extraction, sphincterectomy
for papillary stenosis, lithotripsy for large intraductal
stones, balloon dilatation for strictures, stent replace-
ment, and local pseudocyst treatment can be performed
by ERCP [1,2]. Major complications of these proce-
dures are duodenal perforation, hemorrhage, tension
pneumothorax, and pancreatitis [2-6].

Here we report a patient who developed bilateral
pneumothorax and duodenal perforation after ERCP
performed under sedation.

A 24-year-old woman was admitted with abdominal
pain, nausea, vomiting, and jaundice following cesarean
section performed 25 days earlier. On admission she
had elevation of liver function tests: alanine amino-
transferase (ALT), 502 U-I"" (normal range [NR], 0-
34 U-1™"); lactate dehydrogenase (LDH), 372 U-1"' (NR,
0-220 U1"); gamma glutamyl transferase (GGT),
515 UI"" (NR, 749 UI""); alkaline phosphatase (ALP),
1267 U1 (NR, 64-3000 U-1""); and elevated bilirubin
levels, with direct bilirubin, 3.37 mg-dl" (NR, 0-
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0.2 mg-dl™") and total bilirubin, 5.44 mg-dl™ (NR, 0.2—
1.0 mg-dI™"). Upper abdominal computed tomography
(CT) showed intrahepatic ductal and choleductal dilata-
tions. Magnetic resonance cholangiopancreatography
(MRCP) showed a filling defect suggesting a stone
(12 mm) in the mid-choleductal region.

An ERCP was planned at the gastroenterology clinic
and the patient was evaluated by an anesthetist for
sedation during the procedure. After routine monitor-
ing for sedation (electrocardiography [ECG], noninva-
sive blood pressure measurement [NIBP], and pulse
oximetry [peripheral oxygen saturation [Spo,]; M1094B;
Hewlett Packard, Saronno, Italy), nasal oxygen, at
3 1'min~!, and an intravenous infusion of 0.9% NaCl was
started. Sedation was maintained with propofol infusion
at 2-3 mgkg-h™" and bolus alfentanil and midazolam.
ERCP was performed after sedation. The common bile
duct (CBD) was selectively cannulated. A cholangio-
gram via the catheter showed a dilated proximal CBD
and a 1.5-cm stone in the middle part of the CBD. The
distal CBD measured about 6~7 mm in diameter. Large
endoscopic sphincterotomy was performed. The gall-
stone was fragmented with a basket catheter, but the
large piece was not extracted from the papilla and the
procedure was terminated. The procedure lasted
approximately 1 h, with the patient in the prone posi-
tion. At the end of the procedure she was transferred
to the recovery room, where she was evaluated every
15 min by a nurse. When the patient was seen 60 min
after the end of the procedure for discharge to the ward
by an anesthetist, she complained of pain in the right
chest region and her face was slightly swollen. Clinical
examination revealed subcutaneous emphysema in the
right cheek and neck and decreased air entry in the
lower level of the right lung.

A chest X-ray showed total pneumothorax of the
right lung, but her clinical signs did not get worse. A
thoracal tube was placed immediately at the fourth
intercostal space and she was transferred to the inten-
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sive care unit (ICU) for further observation. A chest
X-ray taken 1 h later showed a pneumothorax on the
left side and at the same time she developed abdominal
tenderness and the emphysema extended down to the
abdomen. A left chest tube was inserted and she under-
went emergent laparotomy due to suspicion of duode-
nal perforation. At laparotomy, a perforation of the
retroperitoneal part of the duodenum was realized and
cholecystectomy, choledochotomy, and duodenostomy
were performed. During this procedure general anes-
thesia was maintained with propofol, remifentanil, and
rocuronium. After 3 days in the ICU she was discharged
to the ward, where she stayed for another 10 days before
leaving the hospital.

Retroperitoneal duodenal perforation is a well-known
complication of endoscopic sphincterotomy and devel-
ops in 1.1% of the cases [5]. Most perforations originate
posteriorly from the head of the pancreas or the pro-
cessus uncinatus [8]. There are several procedural
causes of perforation; in our patient, the perforation
was probably due to the large diameter of the stone, the
narrow diameter of the distal choleduct, and the wide
endoscopic sphincterotomy. Another serious but rare
complication of ERCP is pneumothorax [3,4,6,7].
The case reported by Hui et al. [3] was due to extensive
air insufflation to the afferent loop, and the case reported
by Morley et al. [6] was because of intraperitoneal
perforation. The patient reported by Gya et al. [4]
developed pneumothorax because of retroperitoneal
duodenal perforation, similar to the occurrence in our
patient.

In our hospital ERCP is performed in the endoscopic
unit of the gastroenterology department, and all ERCP
patients are monitored and sedated by an anesthesia
team consisting of two senior anesthetists and one assis-
tant professor. Most of the patients are ambulatory, and
after the procedure all patients are transferred to the
recovery room for observation for 1 h. Before discharge
from the recovery room they are evaluated by an anes-
thetist. The sedation during the ERCP in our patient
was uneventful, but she developed symptoms during the
recovery period. Emphysema developed slowly and was

shown after a 60-min stay in the recovery room, and
chest X-ray showed bilateral pneumothorax. This
emphasizes the importance of the recovery period after
such procedures.

Patients are discharged when their cardio respiratory
parameters are stable, when they have no pain, when
their consciousness has reached the preoperative level,
muscle strength is enough for airway potency, and there
is no nausea or vomiting. Complication due to sedation
in ambulatory patients is related to the experience of
the anesthetist. The complication which developed in
our patient was recognized early, and therefore mortal-
ity could be avoided.

In conclusion, although rare, pneumothorax and
duodenal perforation should be considered in ERCP
patients. Cooperative working of the gastroenterologist
and anesthesiologist and well-evaluated recovery crite-
ria are other important factors in avoiding fatal
complications.

References

1. Sherman S, Gottlieb K, Lehman G. Therapeutic biliary endoscopy.
Endoscopy. 1994;26:93-112.

2. Freeman M, Nelson D, Sherman S, Harber GB, Herman ME,
Dorsher JP, Moore JP, Fennerty MB, Ryan ME, Shaw MJ, Lande
JD, Pheley AM. Complications of endoscopic biliary sphincterot-
omy. N Engl J Med. 1996;335:909-18.

3. Hui C-K, Lai K-C, Yuen M-F, Lam S-K. Tension pneumothorax
complicating ERCP in a patient with a Billroth II gastrectomy.
Gastrointest Endosc. 2001;54:254-56.

4. Gya D, Sali A, Angus D. Subcutaneous emphysema and pneumo-
thorax following endoscopic sphincterotomy. Aust N Z J Surg.
1989;59:900-2.

5. Scarlett PY, Falk GL. The management of perforation of the duo-
denum following endoscopic sphincterotomy: a proposal for selec-
tive therapy. Aust N Z J Surg. 1994;64:843-6.

6. Morley AP, Lau JYW, Young RJ. Tension pneumothorax compli-
cating a perforation of a duodenal ulcer during ERCP with endo-
scopic sphincterotomy. Endoscopy. 1997;29:332.

7. Lim A, Ling R, Diggory R, Copeland G. Perforation of an abdomi-
nal viscus associated with a pneumothorax. Br J Clin Pract. 1992;
46:141-2.

8. Kuhlman JE, Fishman EK, Milligan FD, Siegelman SS. Com-
plications of endoscopic retrogade sphincterotomy: computed
tomographic evaluation. Gastrointest Radiol. 1989;14:127-32.




<<
  /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
  /CreateJDFFile false
  /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 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 600
  /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

  /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 <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


