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ADVANCES IN STANDING LAPAROSCOPY
Over the last 25 years laparoscopic surgical techniques in horses have been improved
and some abdominal surgeries are now entirely replaced by laparoscopic approach.
Ovariectomy, closure of the nephro-splenic space and closure of the vaginal/internal
inguinal ring are good examples.
Some procedures like abdominal cryptorchidectomy are still performed the “old way”
under general anaesthesia or by a standing laparoscopic approach depending on the
surgeon’s experience and/or the owner’s request.
There is a list of standing laparoscopic surgeries that are not so common and are only
performed in some specialist centres:
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• Diagnostic laparoscopy (chronic colic, weight loss, intestinal biopsy)
• Closure of inguinal/vaginal ring using a peritoneal flap or mesh covering the vaginal
ring
• Rupture bladder in adult male horses
• Nephrectomy: left or right kidney
• Imbrication of the mesometrium to restore normal horizontal orientation of the
uterus
• Closure of the epiploicum foramen
• Equine thoracoscopy
Standing laparoscopy has some advantages like avoiding general anaesthesia (cheaper,
no Trendelenburg positioning, no recovery risk), better visualisation of the left and
right dorsal abdomen, better visualisation of blood vessels/safer ligation/coagulation,
controlled access to organs/area’s that can not be reached or visualized in any other
way (vaginal ring, kidneys, bladder, duodenum, base of cecum, epiploic foramen).
There are however still limitations in equine laparoscopy and one of the most
frustrating one is the lack of custom made laparoscopic instruments that are adapted to
specific surgical needs for example sufficiently long to operate easily in the abdomen of
an equine adult.
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During this talk I will focus on a few topics where changes in the technique have
improved the functional or cosmetic outcome for the patient.
Diagnostic laparoscopy and full thickness intestinal biopsies for IBD
(inflammatory bowel disease) causing chronic weight loss and muscle wastage:
Inflammatory bowel disease is a cause of chronic weight loss/muscle wastage, which
presents itself often as a diagnostic challenge. Different types of IBD exist and they are
categorized depending on the type of cell infiltration within the intestinal wall. The
ethiology can be linked to the microbiome present within the intestine or to the food
composition. Exact prognosis and treatment of IBD is difficult at the moment and full
thickness biopsies can help to achieve a more accurate diagnosis.
Rectal and duodenal biopsies are not representative enough for small intestinal
pathology, they are small in size and never full thickness. Full thickness biopsies taken
on several locations (duodenum, jejunum and ileum) will give a better representation/
mapping off the small intestinal pathology, an will increase the chance of diagnosing
and typing IBD (eosinophilic, lymphoplasmacytic, granulomatous, alimentary
lymphoma).
Laparoscopic full thickness biopsy taking have been described in 2006 by Morgan
Schambourg et all, using an intracorporeal suturing technique and in 2008 by
Bracamonte et all, using an endoscopic linear stapler.
We adapted the technique and perform a diagnostic laparoscopy of the abdomen
where all small intestines are checked from duodenum to ileum and subsequently full
thickness biopsies are taken extra-corporeal by enlarging one of the portals. This can be
done without loosing a pneumoperitoneum.
Extracorporeal full thickness biopsies taking, is cheaper than the intra-corporeal
technique, which uses stapling devices. However in the beginning we had a major
problem with wound infection and trauma to the exteriorized small intestine. Wound
infection is a very uncommon problem in other laparoscopic procedures but seems to
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be a problem when full thickness biopsies are taken. The use of laparoscopic sleeve/
wound protector/retractor will solve this problem (fig 1).
Contrarily to what is often believed, the terminal duodenum and ileum can be
exteriorized through a right flank mini-laparotomy wound of ± 4 cm (Fig 3).
Procedure:
First laparoscopic portal is made from the right side halfway between tuber coxae
and 18th rib just above crus of internal oblique muscle, second portal for the camera
is placed between 17th and 18th rib and the third portal about 10-15 cm distal to first
portal.
In a standard size horse the skin incision at the third portal is 4-5 cm large (to allow
placement of the laparoscopic sleeve/retractor) and no muscles are incised (grid
technique). A laparoscopic wound retractor sleeve with a flexible internal ring is
introduced through this portal (fig 1). By tightening the external ring the plastic
sleeve becomes shorter. It retracts the wound edges and firmly attaches the internal
ring against the abdominal wall. The retractor/sleeve can be closed to regain a
pneumoperitoneum and to continue the diagnostic work (Fig 2).
This plastic retractor sleeve enables the following:
• exteriorization of SI through a relative small opening with less trauma to the SI
• protection of the portal/abdominal wall against trauma
• protection of the surgical wound against infection/contamination which is at a
higher risk when performing contaminated surgery
• restoring a pneumoperitoneum if necessary

loop of small intestine is flushed with sterile saline and than placed back into abdomen.
This procedure can be repeated on several locations.
Not only jejunum but also ileum and terminal duodenum can be exteriorized and
sampled (Fig 3).
Fig 1: laparoscopic wound retractor placed
through distal portal and tightened to
such an extend that the wound edges are
retracted. This facilitates exteriorization of
the small intestine and the sleeve protects
the wound edges against contamination.

Fig 2: The laparoscopic wound
retractor is closed with cap to regain
a pneumoperitoneum. A central
opening allows passage of laparoscopic
instruments to continue the diagnostic
work.

The small intestines are macroscopically assessed starting orally from duodenum
to ileum. When a suitable part of small intestines is found, the loop is pulled out the
abdomen through the retractor. Externally, intestinal clamps are placed and the whole
area is covered with sterile compresses to provide further protection against bacterial
contamination when opening the intestinal lumen. A full thickness biopsy of 1x1 cm2
area is excised and closed in 2 layers (1 continuous pattern, 2 inverting). The exteriorized
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Fig 3: Ileum exteriorized through a 4
cm right flank laparoscopic portal. The
ileocecal band is clearly visible. Full
thickness biopsies can be taken.

The use of retrieval bags to exteriorize large size ovaries (15-30cm) from the
abdomen, in a standing horse, through an 8 cm flank incision.
Laparoscopic ovariectomy is a well-established technique to remove ovaries. On of the
most common indication is removal of pathological oversized ovaries. The problem
here is that laparoscopic dissection/ligation of this large ovary is not a problem
anymore but removing this ovary from the abdomen becomes the most difficult part
of the surgery (Fig 4). When very large ovaries are present, surgeons often convert to a
midline abdominal incision under general anesthesia to remove the large ovary and this
to avoid large flank laparotomy wounds.
Commercial retrieval bags are very helpful to remove those ovaries through relative
small incisions (Espiner retrieval bags) and one of the largest commercial available size
bag has a diameter of 15 cm.
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For larger ovaries we developed an automatic opening retrieval bag of 30 cm
diameter (Fig 5). The use of those retrieval bags will be demonstrated during the talk.
A polypropylene ring around the bag will open the bag in the abdomen, the handles
allow smooth exteriorization of the bag edges through a small flank wound (Fig 6).
Advantages of those retrieval bags are:
• It facilitates removing of a large diameter ovary through a relative small incision. By
pulling the edges of the bag more force can be exercised on the ovary without the
risk of slipping from the claw forceps and loosing it in the abdomen.
• The automatic opening of the bag facilitates positioning of the ovary in the retrieval
bag (reduces surgical time).
• Reducing the size of the ovary: The large ovary is completely isolated from the
abdominal cavity and can be pushed against the abdominal wall where it can be
visualized through the skin incision (fig 7). Large size ovaries can be cut in pieces
within the bag or stab-incision can be made in the ovary to empty isolated pockets
of fluid reducing the size of the ovary without risk of metastatic spread of the tumor
within the abdominal cavity.
• Protection of the abdominal muscles/portal: the advantage of having the ovary
isolated within a bag is not only preventing contamination of the abdomen with
tumor cell but also protecting the abdominal muscles from contamination and
trauma (fig 7).
Fig 4: Large granuloca cell tumour
removed with a retrieval bag through
a 8 cm enlarged flank portal.
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Fig 5: Large granuloca
cell tumour within
retrieval bag. Note the
polypropylene ring and
handles that opens the
bag in the abdomen are
removed.

Fig 6: A polypropylene
ring around the retrieval
bag will open the bag
in the abdomen, the
handles allow smooth
exteriorization of the bag
edges through a small
flank wound.

Fig 7: The ovary is now
bagged in and pushed
against the abdomen.
This allows cutting the
ovary in smaller pieces
within the bag without
contamination of the
abdominal cavity and/or
wound edges.
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Standing laparoscopic closure of the vaginal ring to prevent scrotal hernia in adult
stallions.
Closure of the vaginal ring (internal inguinal ring) in the male horse is only possible by
laparoscopic surgery.
Closure of the vaginal ring is required to prevent re-occurrence of scrotal hernias after a
successful testis sparing hernia reduction.
Several techniques have been developed over the last 15 years to close the vaginal
ring using staples, sutures, mesh within the vaginal canal, peritoneal flap to cover the
vaginal ring, gluing (cyanoacrylate glue) the vaginal ring or the use of a mesh to cover
the vaginal ring.
One thing that we have learned over the years is that a consistent/meticulous closing
of the vaginal ring is not easily achieved and that re-occurrence is possible if only the
cranial and mid part of the vaginal ring is closed.
Staples and sutures to close the vaginal ring are only trustable in foals. In bigger horses
they can be pulled out before closure is achieved.
Positioning a mesh within the vaginal canal to obliterate the canal has poor results
because only the cranial and mid part of the vaginal ring/canal is closed. The caudal
aspect remains open and new scrotal hernias occur through the caudal open space.
Fertility problems can occur and some horses suffer from pain in the inguinal hernia
caused by the mesh with loss of performance and/or lameness.
In horses, a tension free closure of the vaginal/inguinal ring is the key to success. The
same conclusion was drawn when comparing the results of different repair techniques
of scrotal hernia’s in men.
In the horse, a proper placed peritoneal flap that covers the entire vaginal ring,
including the caudal aspect of the ring, has a high success rate but it is a technical
difficult surgery because of the lack of purpose made angled stapling devices (Fig 8, 9,
10).
For very large vaginal rings we use a tension free intra-peritoneal mesh technique that
covers the entire vaginal ring and envelops the mesorchium/spermatic cord (fig 11, 12)
making sure no mesh enters within the vaginal ring. This technique seems to provide a
strong repair in adult horses with a large vaginal rings or ruptured/torn vaginal rings.
During the talk, the different techniques will be discussed.
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Fig 8: View of the left vaginal
ring and mesorchium in the
standing horse. The drawing
represents the shape and size of
the peritoneal flap that will be
dissected.

Fig 9: View of the left vaginal
ring and mesorchium in
the standing horse. The
instruments are holding the
peritoneal flap that is no ready
to be reflected to caudal in such
a way that it covers the entire
vaginal ring.

Fig 10: View of the caudal
aspect of the left vaginal
ring and mesorchium in the
standing horse. The peritoneal
flap is attached to the body wall
just caudal to the vaginal ring
making sure the mesorchium
and ductus deferens are nicely
included (enveloped) in the
flap. The flap is attached with
laparoscopic staples.
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Fig 11: View of the left vaginal
ring and mesorchium in
the standing horse. The left
vaginal ring is covered with
a mesh over its entire length
and attached with staples.
There is a small opening left
for the mesorchium/spermatic
cord and ductus deferens.

Fig 12: View of the left vaginal
ring and mesorchium in the
standing horse 2 months
after placing a mesh over the
vaginal ring (same horse as
in Fig 11). The vaginal ring is
not visible anymore, the mesh
is completely overgrown with
tissue.

Unusual cases treated by standing laparoscopy:
During the lecture, less common standing laparoscopic procedures will be presented
such as abbesses of the cecal base, ruptured bladder in an adult male horse, uterine
tears post foaling, bleeding in the broad ligament of the uterus and intra-abdominal
bleeding after castration. These cases will illustrate the benefit of laparoscopic surgery
in difficult accessible area’s.
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