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ABSTRACT

The advantages of minimally invasive therapy

can be utilised in the surgical disorders of

pregnant patients. To our knowledge, there

has not been a previous report describing

laparoscopic management of diaphragmatic

hernia (with mesh) in pregnancy. A 23-year-

old pregnant (second trimester) woman was

admitted with vomiting, epigastric pain, oliguria

and dyspnoea of one month duration.

Investigations revealed posterolateral

diaphragmatic hernia of Bochdalek with gastric

volvulus. Successful laparoscopic meshplasty

of the diaphragmatic hernia was performed

without mortality or morbidity to both mother

and child. Principles of laparoscopic surgery

for diaphragmatic hernias remain the same.

Pregnancy poses challenges to both surgeon

and anaesthetist due to changes in the

physiology. Acute diseases that threaten the

life of mother and child have to be dealt with

urgently. We conclude that even complex

laparoscopic surgery during pregnancy is

feasible.
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INTRODUCTION

Laparoscopy was first used for evaluation of acute abdominal

pain in pregnancy in 1980 by gynaecologists.(1) In a large

series, Lachman et al analysed 518 pregnant patients

undergoing surgeries and found that laparoscopic

cholecystectomy was the commonest (45%), followed by

adnexal surgery (34%) and appendicectomy (15%).(2) Most

Morgagni and Bochdalek hernias are found in children,

and the incidence in adults is 5%. Bochdalek hernias are

the most common congenital diaphragmatic hernias (CDH)

in newborns, with the prevalence being one in 2,200 births.(3)

The incidence in pregnant patients is not known. In

adulthood, Bochdalek hernias are diagnosed incidentally

or when they become symptomatic. These hernias are

one of the causes of secondary gastric volvulus. Surgical

repair is indicated in all symptomatic adults.(4) In 1848,

Victor Alexander Bochdalek first described both right

and left posterolateral CDH. The major problem in

Bochdalek hernias is the posterolateral defect of the

diaphragm. Brusciano et al published a case report in 2003

of treating a pregnant patient with diaphragmatic

hernia;(5) the authors repaired the defect laparoscopically

without a mesh and reported a good outcome.(5) As far

as we know, there are no reports in the literature describing

a mesh repair.

CASE REPORT

The patient was a 23-year-old pregnant woman who had

retching, oliguria and breathlessness for one month. She

was in her sixth month (second trimester) of pregnancy.

Initially, these symptoms were thought to be due to the

pregnancy itself. She continued to express the symptoms

in spite of treatment, and she was referred to us in June

1996. Upon examination, she was dehydrated, anaemic

and poorly nourished. Complete haemogram, serum

electrolytes (including calcium), urine analysis, liver function

tests including prothrombin time, bleeding profile, blood

grouping and X-matching were done. The abnormalities

were hyponatraemia, hypocalcaemia, and hypochloraemia.

Radiograph of the chest, abdominal ultrasonography and

computed tomography (CT) of the chest revealed left-sided

diaphragmatic hernia of Bochdalek with acute gastric

volvulus (organo-axial type). The left chest was filled with

the omentum, colon and stomach (Fig. 1), causing a

mediastinal shift to the opposite side. The foetus was found

to be healthy.

The electrolyte imbalances were corrected and after

adequate preoperative preparation, the patient was scheduled

for laparoscopic mesh repair of the posterolateral

diaphragmatic hernia. Informed consent was obtained from

the patient after explaining the need for surgery and the
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risks involved. The Hasson technique was used to create

a pneumoperitoneum. Port placement was as follows: a

10-mm port for the telescope placed 3 cm above and left

of the umbilicus; a 10-mm port placed along the left

midclavicular line, parallel to the umbilicus for the right

working hand; a 5-mm port placed in the midline 2 cm

below the xiphisternum for the left working hand; a 5-mm

port placed along the right midclavicular line just below

the right subcostal margin for cephalad retraction of the

liver; and an additional 10-mm port was placed 6 cm lateral

to the right hand port for caudal retraction of the bowels

using a Babcock grasper.

Laparoscopy revealed the gravid uterus in the pelvis

(Fig. 2). A large left-sided diaphragmatic hernia was seen

with a twisted stomach, part of the transverse colon and

omentum in the sac. The stomach was untwisted and the

contents were reduced gently using atraumatic graspers

(Fig. 3). The stomach was found to have normal colour

with only mild congestion. The colon and greater omentum

were also normal. Five seromuscular sutures were used

along the greater curvature to fix the stomach to the parietal

peritoneum. Similarly, a colopexy was also performed to fix

the colon. The defect was found to be 5 cm  4 cm in size.

It was approximated with continuous 1.0 polypropylene

sutures and then covered with a 10 cm  15 cm size ParietexTM

mesh. The mesh was anchored with interrupted 1.0

polypropylene sutures (Fig. 4). The gravid uterus was not

touched or handled during any part of the procedure. The

operating time was 125 minutes and there was no significant

blood loss. She recovered smoothly from anaesthesia.

The patient was ambulant the same evening. She was

started on a liquid diet orally on the second postoperative

day (POD) after removing the nasogastric tube, placed on

a semisolid diet on the third POD and discharged on the

fourth POD. After the surgery, the patient had a smooth

course of pregnancy and delivered a normal baby in

September, 1996. The patient was followed up for eight

years, and there was no evidence of recurrence to date.

Fig. 1 Barium swallow shows the colon and stomach in the left
chest.

Fig. 2 Operative photograph shows the gravid uterus.

Fig. 3 Operative photograph shows the reduction of the contents
of the diaphragmatic hernia.

Fig. 4 Operative photograph shows the mesh anchored with
polypropylene stitch. The spleen can be seen below.
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DISCUSSION

Our patient presented a unique situation—symptomatic

diaphragmatic hernia during the second trimester of

pregnancy. It is unique because the patient’s symptoms

could be attributed to the pregnancy itself rather than

diaphragmatic hernia. At the present time, in the literature,

there are mostly case reports of Bochdalek hernias associated

with gastric volvulus being repaired laparoscopically.(6)

The association of diaphragmatic hernias with pregnancy

is even more rare. Laparoscopic surgery (defect closure

with meshplasty) for this condition has never been described

before, according to an Internet search. Generally, it is

believed that the placement of a mesh is mandatory, while

excision of the hernial sac and primary closure of the defect

remains a controversial issue.

In our patient, a ParietexTM mesh was used as it is a

composite mesh where the two surfaces are different, so

reperitonealisation is not necessary. One surface is covered

with a smooth film, and this surface faces the viscera during

mesh placement. This is supposed to reduce postoperative

adhesions. Polypropylene meshes are not to be used if they

cannot be reperitonealised, as the risk of postoperative

adhesion is much higher. In the case of diaphragmatic

hernia in a pregnant patient, there is more chance of

irreducibility and recurrence due to the negative pressure

of the pleural cavity, inadequate closure of defect and

increasing intra-abdominal pressure due to the growing

uterus. We always suture the defect close in all our patients

with diaphragmatic hernias. Gastropexy and colopexy were

done to prevent recurrence of the volvulus; these can be

performed before or after the meshplasty.

Physiological and anatomical changes introduce certain

risks unique to the pregnant patient, some associated with

laparoscopy. These risks are:

1. Poor visualisation due to the gravid uterus.

2. Uterine injury during trocar placement or Veress

needle insertion.

3. Decreased uterine blood flow.

4. Premature labour from the increased intra-abdominal

pressure.

5. Increased foetal acidosis or other unknown effects due

to the CO2 pneumoperitoneum.

6. Technical difficulty of laparoscopic surgery.(7)

Nasogastric tube suction and strict airway management

were done to prevent aspiration. Electrocautery was used

sparingly and the resulting smoke was immediately

evacuated. Ideally, surgery should be done in the second

trimester, after completion of organogenesis, because the

risk of teratogenesis, preterm delivery and miscarriage is

lowest in this trimester.(8) If the patient presents in the late

third trimester, surgery should be postponed to after delivery

if possible. Laparoscopic procedures during pregnancy

may be advantageous, particularly in upper abdominal

disease in which visualisation and accessibility are not

compromised by the expanding uterus. Other advantages

are reduced narcotic use (less foetal depression), less

postoperative pain, early return of bowel function, better

cosmesis and diminished postoperative maternal

hypoventilation. The indications for laparoscopic surgery

have been slowly but steadily growing to include a wide

array of diseases. We conclude that with the proper

precautions, even complex laparoscopic surgery can be

made safe during pregnancy, provided it is done in

specialised centres by experienced surgeons.

REFERENCES
1. Amos JD, Schorr SJ, Norman PF, et al. Laparoscopic surgery during

pregnancy. Am J Surg 1996; 171:435-7.

2. Lachman E, Schienfeld A, Voss E, et al. Pregnancy and laparoscopic

surgery. J Am Assoc Gynecol Laparosc 1999; 6:347-51.

3. Richardson WS, Bolton JS. Laparoscopic repair of congenital

diaphragmatic hernias. J Laparoendosc Adv Surg Tech 2002; 12:277-

80.

4. Al-Emadi M, Ismail H, Nada MA, Al-Jaber H. Laparoscopic repair of

Bochdalek hernia in an adult. Surg Laparosc Endosc Percutan Tech

1999; 9:423-5.

5. Brusciano L, Izzo G, Maffettone V, et al. Laparoscopic treatment of

Bochdalek hernia without the use of a mesh. Surg Endosc 2003;

17:1497-8.

6. Carreño G, Sánchez R, Alonso RA, et al. Laparoscopic repair of

Bochdalek's hernia with gastric volvulus. Surg Endosc 2001;15:1359.

7. Al-Fozan H, Tulandi T. Safety and risks of laparoscopy in pregnancy.

Curr Opin Obstet Gynecol 2002; 14:375-9.

8. Stepp K, Falcone T. Laparoscopy in the second trimester of pregnancy.

Obstet Gynecol Clin N Am 2004; 31:485-96.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage false
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




