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ABSTRACT
Gastroduodenal fi stula is an abnormal opening of the stomach into 
the duodenum and it usually develops as a complication of pep-
tic ulcer. Postoperative gastroduodenal fi stulas generally develop 
after peptic ulcer surgery. Gastroduodenal fi stula following cancer 
surgery has not been reported previously. In this paper, we pres-
ent the development of a gastroduodenal fi stula in a patient with 
gastric cancer and treated by surgey and chemoradiotherapy.
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ÖZET
Gastroduodenal fistül, midenin duodenuma anormal ağızlașması-
dır ve genellikle kronik peptik ülserin komplikasyonu sonucu gelișir. 
Ameliyat sonrası olușan gastroduodenal fistüller genellikle peptik 
ülser cerrahisi sonrasında gelișir ve kanser cerrahisi sonrası olgu 
bildirilmemiștir. Bu yazıda mide kanseri için cerrahi, ve kemorad-
yoterapi uygulanan bir hastada gelișen gastroduodenal fistülü 
sunuyoruz. 
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the treatment of  the ulcer has been reported. They 
are rarely seen post operatively, however they may be 
secondary to ulcer surgery1. 
To our knowledge, gastro-duodenal fi stula following 
cancer surgery has never been published previously. 
In this paper, we present a gastro-duodenal fi stula in 
a 73-year-old female patient diagnosed with adeno-
carcinoma of  the stomach. She had have chemo and 
radiotherapy following a major surgical procedure 
for the management of  the cancer.

Case Report

A 73 year-old hypertensive woman admitted to the 
outpatient clinic of  our general surgery department 
with symptoms of  dyspepsia and weight loss. Her 
physical examination and laboratory fi ndings were 
unremarkable. Her symptoms began three months 
ago and had become more severe for the last 15 days.
Because of  the suspicion of  a gastro-intestinal ma-
lignancy, a gastro-intestinal endoscopic examination 
was performed. During the endoscopic examination 
a vegetative, papillary mass was seen in the antral re-
gion of  the stomach and punch biopsies were taken 
from the mass and the surrounding tissue. The path-
ological diagnosis confi rmed the suspicion of  malig-
nancy as adenocarcinoma of  the stomach (Figure 1).
The woman had an operation consisting of  the com-
bination of  distal subtotal gastrectomy and gastroje-
junostomy (Billroth type II). Following the surgery 
she received 6 cycles of  intravenous chemotherapy 
containing 5-Fluorouracil and folinic acid. The gas-
tric bed and lymphatic nodes were exposed to radia-
tion at a fractionated dose of  180 cGy (rad) daily for 
25 fractions.

Gastrointestinal fi stulas are abnormal tracts between 
hollow organs and the skin or other hollow organs. 
They considerably increase mortality and morbidity 
rates1. Contrary to the relatively easier detection of  
the external fi stulas that open onto the skin, the de-
tection and treatment of  internal fi stulas are very dif-
fi cult. Gastro-duodenal fi stulas are rare forms of  gas-
trointestinal fi stulas and consist of  tracts between the 
duodenum and the stomach2. They are mostly seen in 
patients with chronic peptic ulcers as a complication 
of  the disease. Recovery in these fi stulas following 
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The woman admitted to our outpatient clinic 8 
months later with the symptoms of  loss of  appetite, 
fatigue, and vomiting and gastric pain following oral 
alimentation. She had signs of  malnutrition and oral 
feeding was not possible. We decided to give total 
parenteral nutrition (TPN) and perform a control en-
doscopic examination.

Endoscopic examination revealed a second opening 
through the stomach wall close to the gastric open-
ing of  the anastomosis created during the surgery 
(Figure 2). A copious amount of  bile was leaking 
from this opening into the stomach. The tip of  the 

endoscope was introduced into this opening and 
duodenal mucosa was seen inside the opening, in-
dicating a gastro-duodenal fi stula (Figure 3). There 
was also widespread erosion and gastritis in the 
stomach, which might be due to the chronic expo-
sure to bile. 

The abdominal ultrasound examination revealed dif-
fuse intra-abdominal ascites and peritoneal spread-
ing of  the carcinoma cells. Supportive and adjunct 
medical treatment was commenced. TPN had been 
continued for a week and the patient recovered from 
her symptoms at the end of  the fi rst week.

Discussion

Gastro-duodenal fi stulas have congenital or acquired 
forms1, 3. The congenital cases have normal mucosal 
and muscle layer of  the channel in both ends of  the 
fi stula4. Acquired fi stulas are usually located at the 
peri-pyloric area and derived as a complication of  
chronic peptic ulcer disease. The infl ammation in the 
gastric antrum or duodenal bulb triggers the forma-
tion of  adhesions between the adjacent walls of  the 
stomach and duodenum. Progression of  the infl am-
mation into the muscle layers of  the adherent walls 
results in a fi stula tract.4 

Gastro-duodenal fi stulas secondary to gastrointes-
tinal surgery are rare and usually develop following 
the ulcer surgery. Improper surgical techniques such 

Figure 2. The view of the gastrojejunostomy anastomosis and the gastro-
duodenal fistula during the control gastroscopy 8 months after the surgery. a. 
Gastro-duodenal fistula. b. Gastrojejunostomy anastomosis.

Figure 1. The view of antral mass during gastroscopy.

Figure 3. The diagram representing the most likely localization of the gastro-
duodenal fistula
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as tight sutures may cause ischemic necrosis of  the 
anastomosis edges and lead to fi stula formation1.

Fistula formation rate following gastric surgery var-
ied between 2 and 35%. The lowest frequency was 
observed following antrectomy while the highest fre-
quency was observed after the left upper abdominal 
exenteration plus Appleby’s method1. We could not 
fi nd any data about the rate of  fi stula formation fol-
lowing subtotal gastrectomy and radiotherapy. 

Radiotherapy is a treatment option with signifi -
cant benefi ts in various cancers. Some gastrointes-
tinal malignancies are also sensitive to radiation. 
However, radiation triggers the development of  a 
sequence of  pathological events that leads to fi s-
tula formation by inhibiting gastric mitotic activity 
at the beginning and then causing cell death. Fistula 
and other complications develop in 5-10% of  pa-
tients receiving radiotherapy5. The complications 
and their clinical symptoms following radiotherapy 
have been reported to be dose-dependent. The tu-
mour type, disease stage, patient’s age, nutritional 
status, presence of  additional systemic disorders 
and previous abdominal surgery are other factors 
that have role in fi stula formation6. Radiotherapy is 
used at a dose of  4000-5000 rads for gastric carci-
noma and radiation-related complications can de-
velop in the stomach at those levels7, 8.  De Cosse 
et al. have reported a higher incidence of  adverse 
radiation effects in hypertensive patients compared 
to other co-morbid patients5. In our case, hyperten-
sion, malnutrition, previous abdominal surgery and 
radiation exposure were the predisposing factors 
for a gastro-duodenal fi stula formation.

Medical treatment directed towards the cause is the 
primary treatment option of  a gastro-duodenal fi s-
tula. However, surgical treatment is recommended 
when the medical treatment fails. If  the patient does 
not recover from the symptoms or additional com-
plications evolve, surgery is the recommended op-
tion9. The poor general condition of  our patient with 
electrolyte imbalance and peritoneal carcinomatosis 
led us to medical treatment.

In conclusion gastro-duodenal fi stulas should be 
considered in the differential diagnosis of  gastric 
complaints in patients who had been treated for gas-
tric cancer. In addition, gastro-protective treatment 
is an effective option, particularly in patients who are 
not prone to surgical intervention.

References

 1. Falconi M, Pederzoli P. The relevance of  gastrointestinal 
fi stulae in clinical practice: a review. Gut 2001; 49:2-10.

 2. Göktürk HS, Demir M, Öztürk NA, et al. Symptomatic 
multichannel pylorus as a complication of  previous peptic 
ulcer surgery. Dig Dis Sci. 2009; 54: 191-2.

 3. Goh BK, Tan HK. Double pylorus. Am J Surg. 2006; 191: 
515-6.

 4. Safatle-Ribeiro AV, Ribeiro Júnior U, Habr-Gama A, et al. 
Double pylorus: case report and review of  the literature. Rev 
Hosp Clin Fac Med Sao Paulo 1999; 54: 131-4.

 5. Galland RB, Spencer J. Radiation-induced gastrointestinal 
fi stulae. Ann R Coll Surg Engl 1986; 68: 5-7.

 6. Hothem AL, Newsome JF. Gastrocutaneous fi stula following 
radiation therapy for seminoma of  the testis. Ann Surg 1974; 
180: 323-8.

 7. Mogavero GT, Jones B, Cameron JL, et al. Gastric and 
duodenal obstruction in patients with cholangiocarcinoma in 
the porta hepatis: increased prevalence after radiation therapy. 
AJR Am J Roentgenol 1992; 159: 1001-3.

 8. Tang CP, Wang YW, Shiau YT, et al. Gastropericardial 
fi stula and Candida albicans pericarditis: a rare complication 
of  gastric adenocarcinoma treated with radiation and 
chemotherapy.  J Chin Med Assoc 2009; 72: 374-8.

 9. Hu TH, Tsai TL, Hsu CC, et al. Clinical characteristics of  
double pylorus.  Gastrointest Endosc 2001; 54: 464-70. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /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 true
  /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 1200
  /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 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /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.)
  >>
  /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 [612.000 792.000]
>> setpagedevice


