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Abstract

While laparoscopic surgery can be performed using small skin incisions, any resected specimen must still be able to fit through
these opening. For procedures, such as cholecystectomies and appendectomies, this is not usually a problem; however, for large
specimens such as bowel or large tumors, this becomes problematic. Currently, the standard technique is to attempt piecemeal
removal of the specimen or enlarge one of the laparoscopic incisions, effectively creating a mini laparotomy. Creating a larger
incision adds many of the drawbacks of open laparotomy and should be avoided whenever possible. In this article, we present a
new technique of combining the repair of an inguinal hernia, umbilical hernia with a duodenal tumor resection in order to
extract the specimen through the inguinal hernia orifice.

INTRODUCTION

Common procedures such as cholecystectomy, appendectomy
and bowel resection can be done with minimally invasive techni-
ques (MIT), which reduce surgical incision site complications and
postop discomfort while also improving cosmetic outcomes [1].
Common to MIS is specimen retrieval via the port and often
large specimens require mini laparotomy and doing so takes
away many of the advantages of MIS over open surgery, to over-
come this natural orifice specimen extraction (NOSE) has been
proposed in certain cases where the specimen is extracted via
transcolonic or transvaginal route [2]. Unfortunately, NOSE
require specific conditions in order to be feasible.

In this article, we present an alternative approach for speci-

operative procedures. With over one million abdominal wall
hernia repairs being performed every year in the USA [3], the
prevalence of hernia is large enough that many patients will pre-
sent with multiple surgical problems within a short period of
time. These patients may be candidates for integrated surgical
approaches, which can take advantage of multiple surgical tech-
niques. In this article, we present an integrated approach for
inguinal hernia and umbilical hernia repair with duodenal
neuroendocrine tumor resection and small bowel anastomosis
(Figure 1).

CASE REPORT

men extraction. In an effort to maximize MIT, multiple operative
procedures were combined to leverage the benefits of open and
laparoscopic technique while reducing the total number of

A 62-year-old male with bloody diarrhea was referred to surgery
for management of duodenal mass. Evaluation by EGD, com-
puted tomography (CT) imaging and elevated chromogranin
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Figure 1: Endoscopic view of the duodenal neuroendocrine tumor.

indicated a possible neuroendocrine tumor. Further exam re-
vealed umbilical and large right-sided inguinal hernia.

The patient was taken for elective laparoscopic possible open
surgery, and pneumoperitoneum was created using a Veress nee-
dle. Three 5 mm trocars were placed: one on the midclavicular
line below the right and one below the left costal margin, third
in the anterior axillary line at the left costal margin, and a
15 mm trocar was placed in the midline, through the large umbil-
ical hernia defect. Intraoperative endoscopy-assisted resection of
the tumor was done extending from the gastric incisura to be-
yond duodenal bulb with clear margins and placed in the endo-
pouch and moved intracorporeally toward the planned hernia
incision site and left in situ, then antecolic antegastric Gastroje-
junostomy was performed and Petersen’s defect closed.

A 6 cm incision 2 cm superior to the right pubic tubercle was
made, large indirect sac was found, dissected free of the cord and
suture ligated. Lichtenstein procedure was performed for the re-
pair of the defect. At this time, the tumor specimen placed in the
endopouch was removed via hernia orifice.

Finally, the umbilical trocar was removed, and the umbilical
hernia defect was repaired. Total surgical time was 105 min,
blood loss estimated at <25 ml. Postoperative period was un-
eventful. Patient was discharged after 3 days with no complica-
tions. Pathological finding confirmed Grade I well-differentiated
neuroendocrine tumor involving the mucosa and submucosa of
the duodenum with foveolar metaplasia. After 2 years of regular
follow-up with surgery, hematology and oncology, CT and octreo-
tide scan for neuroendocrine activity, there has been no sign of
further recurrence of the tumor.

DISCUSSION

One of the primary advantages of laparoscopic surgery over open
laparotomy is the reduced sequelae of having a large incision site
that predisposes to potential surgical site infection that accom-
panies varying grades of morbidity. Smaller surgical incisions
tend to have less postoperative discomfort and hospital days,
minimal surgical site infection, faster return to daily activities
and superior long-term cosmetic results with overall reduced

financial burden and better efficacy (Figure 2) [4]. Extending a
laparoscopic port incision to accommodate extraction of a large
specimen depletes many of the advantages of the laparoscopic
surgery. In some cases, it may be possible to dissect the specimen
and remove it piecemeal; however, in many cases involving
malignancies, this is undesirable and may cause seeding of
cancer cells. Combining multiple surgeries together allows the
surgeon to combine common steps between the various proce-
dures. For example, anesthesia only needs to be given once,
fewer incisions are needed and only a single hospital visit is
required for the patient. This greatly reduces the cost of the
procedure for both the patient and the hospital.

In general, the risk of surgical site infection with bowel sur-
gery is greater than without. Therefore, there may be increased
risk of infection at the hernia repair site in this procedure [5].
However, with sparse data available on the subject, there has
yet to be any evidence that shows this is the case. As more of
these combined procedures are performed, there will eventually
be enough data for evidence-based practice (Figure 3).

This case presented a specific scenario in which a patient with
an umbilical hernia, right inguinal hernia and a duodenal tumor
presented for surgery. In this case, removal of the tumor was im-
mediately necessary, while the other two procedures could have
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Figure 2: Schematic skeleton of various surgical incisions used.

Figure 3: CT abdomen showing the large inguinal hernia.
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been delayed for another time. In an effort to spare this patient
from the risks of multiple procedures, it was decided that combin-
ing the procedures may result in a better outcome for the patient.
The duodenal tumor was removed using standard laparoscopic
technique; however, the specimen was removed through the
opening created for the open right inguinal hernia repair.

The usefulness of such combination procedures will vary
greatly from patient to patient. We hope that as such procedures
are reported more often they will inspire other surgeons to at-
tempt more creative combinations when opportunity presents,
maximizing the advantages of minimally invasive methodology.

ACKNOWLEDGEMENTS

There was no external funding in the preparation of this manu-
script. We thank Apakama CP, MD and Lakshman Pradhan for
their support in literature search in the preparation of the
manuscript.

CONFLICT OF INTEREST STATEMENT

None declared.

REFERENCES

1.

Bignell M, Hindmarsh A, Nageshwaran H, Mothe B,
Jenkinson A, Mahon D, et al. Assessment of cosmetic outcome
after laparoscopic cholecystectomy among women 4 years
after laparoscopic cholecystectomy: is there a problem? Surg
Endosc 2011;25:2574-7.

. Auyang ED, Santos BF, Enter DH, Hungness ES, Soper NJ. Nat-

ural orifice translumenal endoscopic surgery (NOTES(®)): a
technical review. Surg Endosc 2011;25:3135-48.

. Rutkow IM. Demographic and socioeconomic aspects of her-

nia repair in the United States in 2003. Surg Clin North Am
2003;83:1045-51, v-vi.

. Dowson HM, Gage H, Jackson D, Qiao Y, Williams P, Rockall TA.

Laparoscopic and open colorectal surgery: a prospective cost
analysis. Colorectal Dis 2012;14:1424-30.

. Solomkin JS, Mazuski JE, Bradley JS, Rodovold KA, Goldstein EJ,

Baron EJ, et al. Diagnosis and management of complicated
intra-abdominal infection in adults and children: guidelines
by the Surgical Infection Society and the Infectious Diseases
Society of America. Clin Infect Dis 2010;50:133-64.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


