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Use of flank laparoscopy in the standing horse as a diagnostic
aid in horses with chronic abdominal pain
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Giessen, Giessen, Germany pain may be challenging and elusive.

Background: Reaching a specific diagnosis in horses with chronic or recurrent abdominal

Correspondence: Tanja Pudert Objectives: The aim of this study was to report indications, findings and outcomes of
Email: tanja.pudert@vetmed.uni-giessen.de | equine exploratory laparoscopy in a case series to support its diagnostic value and iden-
tify potential limitations.

Study design: Retrospective cases series.

Methods: Sixty-nine client-owned horses underwent laparoscopic exploration of the ab-
domen due to chronic colic symptoms. All horses were operated standing while sedated
and under local anaesthesia. Diagnosis, follow-up, surgical or medical interventions, as
well as intra- and postoperative complications were recorded.

Results: A definitive diagnosis could be made by laparoscopy in 61 horses. However, no
abnormal findings were found by laparoscopic exploration of the abdominal cavity in
eight horses. Overall, the sensitivity of diagnostic laparoscopy in the standing horse in
our study was 88% and its specificity was 15%. No severe intra- or postoperative compli-
cations occurred. Exploratory flank laparoscopy in the standing horse can be a valuable
diagnostic tool for chronic abdominal pain.

Main limitations: The limitations of the present study are its retrospective nature, miss-
ing some details in the reports. In addition, no long-term follow-up was available for the
horses which underwent surgical intervention, and whether the colic signs reoccurred
after a period of time or complications occurred in the long-term postoperative period
are not known. No confirmation of the laparoscopic diagnosis was available in some
horses, and a post-mortem examination or histology of a biopsy sample would have been
beneficial.

Conclusions: Exploratory flank laparoscopy in the standing horse can be considered in
horses with chronic abdominal pain in view of the high sensitivity and low complication rate
of this study.
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INTRODUCTION

Abdominal pain in horses can be caused by various pathological con-
ditions of the digestive tract, urogenital organs or liver. Additionally,
peritonitis, adhesion formation, thromboembolism and neoplasia
may cause signs of abdominal discomfort (Mair & Hillyer, 1997). If a
routine examination in horses is inconclusive, exploring the abdomen
surgically may be indicated (Mair & Hillyer, 1997).

Exploratory laparoscopy is a well-established, minimally inva-
sive diagnostic tool in horses, and has been described in horses with
chronic (Fischer et al., 1986), or, in rare occasions, acute abdominal
pain (Klohnen, 2012).

Indications are chronic weight loss (Fischer et al., 1986), masses in
the abdominal cavity (Fischer et al., 1986; Fulton et al., 1990; Gobel
& Koene, 1995; Sponton et al., 2009) or intra-abdominal adhesion
formation, evaluation of peritonitis (Embertson & Bramlage, 1992),
rectal tears (Embertson & Bramlage, 1992; Fischer et al., 1986),
rupture of the mesocolon after rectal prolapse (Ragle et al., 1997),
and evaluation of urogenital disorders (Stratico et al., 2020), such as
ovarian and uterine disorders (Hassel & Ragle, 1994) as well as the
oviducts (Arnold & Love, 2013; Kollmann et al., 2011). In addition, it
is useful in horses of suspected cryptorchidism to verify the pres-
ence of abdominal testis (Gobel & Koene, 1995; Wilson, 1989) or for
the examination of intersex animals (Selders et al., 2001).

The visibility of abdominal organs during laparoscopy depends
on the specific approach used. Besides the visual inspection of the
organs, biopsies of some organs can be taken, if needed, under di-
rect visual control (Fischer et al., 1986).

The value of diagnostic laparoscopy has been highlighted in a few
studies to date (Rijkenhuizen & Van Dijk, 2002; Walmsley, 1999). The
sensitivity of the laparoscopy was reported to be 63% with a specific-
ity of 17% in 54 horses with recurrent colic and an overall sensitivity
of laparoscopy of 75% with a specificity of 18% (Walmsley, 1999). In
another study, a diagnosis was made in 17 out 26 horses with chronic
abdominal pain (Rijkenhuizen & Van Dijk, 2002).

The aim of this study was to report the indications, findings, out-
comes and limitations of equine exploratory laparoscopy in horses

with chronic/recurrent colic.

MATERIALS AND METHODS

Horses

The medical records of all patients that underwent diagnostic lapa-
roscopy between January 2017 and May 2023 were reviewed in this
retrospective case study. Inclusion criteria were recurrent colic signs
without a definitive diagnosis reached after extensive clinical ex-
aminations. Patient case detail data (age, sex, weight and breed) were
recorded. All intraoperative findings during laparoscopy and if a ven-
tral midline laparotomy was performed were recorded. Details of the
therapeutic interventions whether performed laparoscopically, via a
ventral midline laparotomy or medically were obtained. In addition, all

intra- and post-operative complications as well as histological results
or post-mortem examinations were noted. The postoperative period
recorded was considered from surgery to discharge from the hospital

or euthanasia.

Surgical procedure

All procedures were performed in the standing, sedated horse using
a 57cm long rigid laparoscope with a diameter of 10mm and 30°
optical lens (Karl Storz).

In preparation for surgery, food intake was reduced for 36h,
followed by 12 h fasting with only water accessible before surgery.
If possible, the horses were exercised on the lunge line at the trot,
2-3 times a day for 10-15min at a time for 2-3 days prior to sur-
gery to decrease the bowel content and prevent gas accumulation
in the intestine. Horses underwent a transrectal palpation imme-
diately prior to surgery to determine any changes of abdominal
contents.

All horses were restrained in stocks with the tail tied up and
fixed to themselves. Sedation was carried out using detomidine
hydrochloride (Cepesedan®, CP-Pharma) 0.01 mg/kg bwt (10 mg/
mL) and butorphanol tartrate (Butorgesic®, CP-Pharma) 0.01 mg/
kg bwt (10 mg/mL) intravenously as the initial bolus followed by a
continuous rate infusion of detomidine hydrochloride (0.03 mg/kg
bwt/h) with butorphanol tartrate (0.03 mg/kg bwt/h). If indicated,
horses received acepromazine maleate (Tranquisol® P, WDT)
0.03mg/kg bwt (10mg/mL) intramuscularly around 30min prior
to surgery.

Both paralumbar fossae were clipped and aseptically prepared.
A local infiltration of 10-20mL of mepivacaine hydrochloride 2%
(Mepidor®, WDT) was used for local anaesthesia at the sites of
portal placement. A combination of butylscopolamine (0.2mg/
kg bwt) and metamizole (25 mg/kg bwt; Buscopan compositum®,
Boehringer Ingelheim) was administered intravenously to decrease
the intestinal activity before the first cannula-trocar unit was
placed. The portals were created by a sharp incision of the skin,
followed by blunt dissection of the subcutaneous tissue, using
straight Mayo scissors. Finally, a 10 mm diameter safety trocar-
cannula unit (Karl Storz) was advanced into the abdomen. After
a capnoperitoneum for abdominal distention was created, the left
abdomen was inspected and additional portals were made under
direct visualisation if necessary. The localisation of the portals was
routinely created as previously described (Fischer, 1991; Fischer
et al., 1986; Hendrickson, 2012), unless a previously performed
transrectal palpation indicated a variation of these locations due
to anatomic restrictions or conditions related to the pathology.
All horses underwent a bilateral laparoscopic systematic examina-
tion starting on the left side. If required, the intestine was mobil-
ised carefully either with blunt grasping forceps or by transrectal
palpation (Silva et al., 2008). The portal sites were closed in two
layers with simple interrupted suture patterns. The preparation
time and surgical time were recorded.
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Statistical analyses

Descriptive statistical analyses were performed using IBM SPSS
Statistics 28. The data were evaluated for normality by visual evalu-
ation of QQ-Plots. p-values of <0.05 were considered significant.
Calculation of sensitivity was performed by the formula true
positive cases/true positive cases + false negative cases. Specificity
was evaluated by true negative cases/true negative cases + false
positive cases. True positive results were considered if the laparo-
scopic diagnosis was confirmed by laparotomy, post-mortem ex-
amination and cytology or by clear, definite laparoscopic findings,
such as an adhesion formation or anatomic abnormality. A false
positive result was defined when abnormal findings were found
but their clinical significance was not confirmed. A false negative
outcome occurred when the pathology could not be diagnosed by
laparoscopy but was then found at laparotomy or necropsy. A true
negative result showed no abnormalities in laparoscopy, laparot-
omy or during post-mortem examination, or the horses no longer

showed any signs of colic.

RESULTS
Horses data

Exploratory laparoscopy was performed in 69 horses with chronic
abdominal pain. The median age was 10years (range 2-26years).
Most of the horses were geldings (n=41), followed by mares (n=24),
and the remaining horses were stallions (n=4). Most of the horses
were warmblood horses (n=39), followed by 7 ponies, 5 lcelandic

Horses, 5 Spanish type horses, 3 Friesians, 2 Quarter Horses, 2
Appaloosas, 2 Cobs, 1 Paint, 1 Haflinger, 1 Standardbred, and 1
Thoroughbred. The median weight of the horses was 492.5kg (range
267-684kg).

The specific indications which led to performing a diagnostic
laparoscopy were a suspected inflammatory process with local or
generalised peritonitis in 7 horses, mass formation (neoplasia or ab-
scess formation without peritonitis) in 11 horses, disorders of the
urogenital tract were assumed in 4 horses, and a primary intestinal
disease was considered in 46 horses. One remaining horse had non-
specific findings in the previous examination, which led to a lack of a
suspected specific pathology.

Surgical findings

A diagnosis was made by laparoscopy in 61 out of 69 horses
(Figure 1). The median time for the preparation of the patients was
35min (range 20-55min). The median surgical time for laparoscopy
was 45 min (range 20-85 min).

The diagnoses found laparoscopically included right dorsal
displacement of the large colon (n=12; Figure 2) and colon dis-
placement into the nephrosplenic space or between body wall and
spleen (n=4). Signs of recurrent displacement of the large colon,
such as fibrinous attachments on the serosa of the large colon and
in the nephrosplenic space or with adhesion formation were found
in six horses (n=6; Figure 3). Inflammatory diseases of the small
intestine were diagnosed in eight horses (Figure 4). Pathology of
the caecum included caecal inflammation and hypertrophy of the
wall (n=4) and one excrescence of the caecum. Other findings

Laparotomy
n=26

Laparoscopic diagnosis
n=61

p.m./histology/cytology/
microbiology

/\

Exploratory laparoscopy

n=69

No laparoscopic
abnormalities

n=8

n=19
Laparotomy
n=4
p.m.
=1

No further investigation
n=3

FIGURE 1 Flow chart of the horses undergoing exploratory laparoscopy and further examinations.
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FIGURE 2 Laparoscopic view from the right side: The left
ventral colon is visible on the right dorsal aspect. Diagnosis: Right
dorsal displacement of the large colon.

left ventral large colon

FIGURE 3 Laparoscopic view from the left side: Fibrous
attachments on the left ventral large colon (*), which is displaced
to the left side between the body wall and spleen. The fibrous
attachments were found in horses with recurrent displacement of
the large colon.

included neoplasia (n=7) (Figure 5), adhesion formation (n=4),
peritonitis with or without adhesion formation (n=6), abscess
formation (n=4) and extended funiculitis with adhesion forma-
tion (n=1) (Figure 6). A total of three gastric diseases (dilatation
and one anatomic malformation of the dorsal gastric attachments)
were found. A severe dilated urinary bladder was present in one
horse.

No pathologic findings were found in eight horses. Four of
these horses underwent an exploratory laparotomy and one a
post-mortem examination. The results were: segmental malforma-
tion of the large colon, caecal impaction probably due to motor
dysfunction, nonstrangulating, large mesenteric lipoma, chronic

FIGURE 4 Laparoscopic view from the right side: The
duodenum is slightly thickened and shows towards the oral side
petechiae on the serosa as a sign of inflammation. Diagnosis:
Duodenitis (*).

left body wall

FIGURE 5 Laparoscopic view from the left side: Sampling
biopsy (*) from neoplastic masses in the nephrosplenic space
with laparoscopic biopsy forceps. The histopathology revealed a
malignant lymphoma in this horse.

ileal hypertrophy and, in one case, no gross pathology was found,
therefore, a dysfunctional problem was suspected. The remaining
three horses did not undergo further investigations due to owner
refusal.

The sensitivity of exploratory laparoscopy was 88% in horses
with chronic abdominal pain while the specificity was 15%. Table 1
shows the allocation of the horses for the calculation of the sensi-
tivity and specificity. Two horses with no diagnostic findings were
excluded from the analyses because no further investigation was
performed, and in the third horse, the signs resolved without fur-
ther examinations. Two horses with a laparoscopic diagnosis were
counted as false negative because the true underlying cause of the
pathology was found during ventral midline laparotomy.
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LAPAROSCOPY IN HORSES WITH CHRONIC COLIC

FIGURE 6 Laparoscopic view from the left side: extensive
funiculitis of the left spermatic cord with adhesion formation (*).
Manipulation by atraumatic laparoscopic Babcock forceps (1)
indicated adhesion formation with urinary bladder and descending
colon (not visible in the picture).

TABLE 1 Horses with or without confirmed diagnosis.

Cases in Laparoscopic No laparoscopic
total diagnosis diagnosis
69 61 8

True positive 48

False positive 11

True negative

False negative 2 4

Surgical intervention and further treatment

Direct laparoscopic intervention was performed in 15 horses.
Laparoscopic adhesiolysis (n=7), laparoscopic closure of the ne-
phrosplenic space (n=5), abdominal lavage through the laparoscopic
cannula, and an egress exit was made via a Foley-catheter placed
in the ventral midline (n=4), and intra-abdominal abscess formation
were either drained extra abdominally or injected with antimicrobial
drugs (n=2). Following laparoscopy, a conversion to general anaes-
thesia for treatment or further diagnostics via midline laparotomy
was performed in 26 horses. Twenty horses received additional
medical treatment of the standard antimicrobial and analgesia.

Intra- and postoperative complications

Complications during laparoscopic surgery did not occur. However,
it was not possible to evaluate the complete abdomen laparoscopi-
cally in a safe manner in one horse due to its behaviour.

Ten horses underwent immediate euthanasia following surgery
at the owner's request due to a poor prognosis. Laparoscopy showed
no abnormal findings in two of these horses. Post-mortem examina-
tion revealed a malformation of the colon in one of these horses and
in the other horse, a motor dysfunction was suspected. Intestinal

TABLE 2 Horses subjected to postoperative euthanasia.

Cases Diagnosis Clinical Signs
2 horses Intra-abdominal abscess Severe systemic
formation inflammatory response
syndrome
2 horses  Caecal thickening and Caecal rupture
dysfunction
2 horses  Malignant intestinal Euthanasia after
lymphoma histological confirmation
1 horse Malignant Postoperative colic and
adenocarcinoma of the reflux after resection
jejunum
1 horse Grass sickness Postoperative colic and
reflux
1 horse Suspected dysfunction of Recurrent colic signs
the intestine
1 horse Right dorsal displacement Recurrent severe colic

of the large colon and displacement

neoplasia (n=4), severe adhesions (n=2), a caecal diverticulum
(n=1), and an undefined intestinal mass (n=1) were the intraoper-
ative findings, which led to euthanasia. All other horses recovered
well from the general anaesthesia.

Post laparoscopic complications included a mild swelling of the
surgical side (n=6), subcutaneous emphysema at the portal sites
(h=7), mild serous discharge (n=1), transient postoperative fever
(n=7) and mild colic signs (n=5). Furthermore, six horses showed
leukopenia (2.7-4.5G/L; reference range: 5.0-10.0G/L) after the
laparoscopic procedure, while three horses had transient leucocy-
tosis (12.3-14.5G/L).

Ten horses were subjected to euthanasia within a period of
2weeks. Details can be found in Table 2. The remaining 49 horses

survived to hospital discharge.

DISCUSSION

This study shows a sensitivity of 88% and a specificity of 15% of lap-
aroscopy as a diagnostic tool in horses with chronic abdominal pain.
The sensitivity was higher compared to previously reported data of
63% (Walmsley, 1999). However, the specificity is fractionally lower
than the earlier data of 17% (Walmsley, 1999). The previous report
was published in the early days of equine laparoscopy and, since
then, laparoscopy has evolved considerably and improved its abil-
ity as a diagnostic tool probably combined with advances made in
case selection. Nowadays, better laparoscopic equipment is avail-
able, for example, more powerful LED light sources help to increase
vison within the abdominal cavity, which increases the success rate
of this procedure. Additionally, experience and training in laparo-
scopic surgery is crucial for a good outcome (Smith et al., 2005).
One surgeon with 30years of experience in this field performed
all the laparoscopies in the current study. It is possible that a less
experienced surgeon may not have achieved similar results. It has
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been shown in simulated laparoscopies in human medicine that ex-
perienced surgeons perform consistently better than those with
less experience (Eriksen & Grantcharov, 2005). The preoperative
workup, including improved abdominal ultrasound, has increased
the ability to refine the case selection. In order to optimise the re-
sults, appropriate patient preparation is of the utmost importance
to facilitate abdominal exploration. An adequate reduction of the
intestinal contents is facilitated by reducing intake and exercising
the horse daily for several days prior to surgery (Scheunert, 1905).
Patients in our study which were not daily exercised due to ortho-
paedic diseases were found to have markedly more bowel content
and, therefore, the visualisation was impaired as was the facility to
move the intestine.

Our results are not completely comparable to the previously re-
ported numbers because the criteria applied to classify the horses
into true positive cases were more stringent: a confirmation of the
finding via laparotomy, post-mortem or histology was necessary for
inclusion as true positive. In contrast to the previous data, we also
considered cases as true positive when the pathology was visually
seen, such as a displacement of the colon to the left, significant ad-
hesion formation or gross anatomic changes of the organs. When
the therapy was performed laparoscopically, a laparotomy was not
reasonable and sampling biopsies might not always be justifiable due
to the adherent risks and, therefore, not performed in every case.
When applying these more stringent criteria to the current study
population, the sensitivity would be 85% and the specificity would
decrease to 7%.

The reason for the recurrent colic signs could be found in the
majority of the horses in the current study. Laparoscopy in the
standing horse offers the possibility to access anatomical structures,
which are not visible or approachable by midline laparotomy, such
as most of the dorsal aspect of the abdomen, duodenum, epiploic
foramen, liver, and stomach (Marshall & Blikslager, 2018). Therefore,
the anatomic area of the suspected underlying pathology is one
of the most crucial factors to determine whether diagnostic lap-
aroscopy could be successful as a diagnostic tool and a good pre-
surgical examination is very important to achieve a good result. It
is known that the visualisation of the ventral aspects might be par-
tially or fully impaired by the overlaying intestine in standing lapa-
roscopy (Fischer et al., 1986). A ventral midline laparotomy might
be a better option in horses where pathology is suspected in the
ventral abdomen. On the other hand, exteriorisation and inspection
of the oral end of the jejunum, duodenum and the aboral end of the
ileum is not possible during ventral midline laparotomy (Marshall &
Blikslager, 2018). These regions can be accessed via laparoscopy al-
lowing a diagnosis such as duodenitis (Gébel & Koene, 1995) and
permitting visualisation of the ileocaecal junction in 60% of the
horses (Jones et al., 2017). Exploring the small intestine by using
two atraumatic laparoscopic Babcock forceps for visual explora-
tion is a method which has been reported (Bracamonte et al., 2008;
Schambourg & Marcoux, 2006) with no severe adverse side effects
(Jones et al., 2017). The nature and behaviour of the horses is also an
important consideration, as was shown in our experience with a case

where chronic ileal hypertrophy was diagnosed by laparotomy. This
case had to be anaesthetised due to its uncooperative behaviour,
resulting in an inability to complete the entire inspection of the small
intestine. Laparoscopic biopsy techniques had been described for
further investigations of the nature of small intestine pathologies
(Bracamonte et al., 2008; Schambourg & Marcoux, 2006). In addi-
tion, even therapeutic interventions via hand-assisted laparoscopic
surgery (HALS) are possible and should be considered in small intes-
tinal diseases (Coomer et al., 2016).

Among the diagnoses found in this case series were many horses
with large colon displacements to either the right or left side, which
are usually diagnosed prior to a surgical intervention. Displacement
of the large colon can provoke different degrees of colic signs. The
positioning of the displaced colon determines the severity of the
signs (Hardy, 2017). The horses in the present study did not display
any signs of abdominal discomfort at the time of laparoscopic exam-
ination. The horses with left or right displacements of the ascending
colon in our study showed chronic and only mild to moderate signs,
probably due to the positions of the colon, lesser gas content of the
bowel and the absence of concurrent impaction. This is probably
also the reason why the preoperative examinations with transrec-
tal palpation and abdominal ultrasound were inconclusive. During
the transrectal examination, the pelvic flexure was not palpable but
no taenia were felt due to the decreased content of the bowl. The
typical sonographic signs, such as the presence of vessel structures
of the large colon at the right body wall, could have been missed
because of the position of the colon in those horses (Hardy, 2017;
Manso-Diaz et al., 2020).

Recurrence of the left dorsal displacement of the large colon was
highly suspected in nine of our horses due to the presence of adhe-
sions or filamentous reaction of the serous membranes of the intes-
tine, nephrosplenic space and body wall. Left dorsal displacement of
the ascending colon is known to have a reoccurrence rate of up to
21% (Rocken et al., 2005). A transrectal diagnosis was made prior to
the laparoscopic surgery in horses with a currently displaced colon
to the left, but the intraoperative findings of fibrous attachments or
adhesion formation in this area led to the conclusion that this dis-
placement was recurrent and, therefore, the cause of the chronic
colic signs. Other horses with left dorsal displacement of the large
colon without these additional findings were not included in this
case series, because the diagnosis was made prior to surgery.

Laparoscopy was not only diagnostic in horses with a left dor-
sal displacement of the large colon, but also offered the possibility
to correct the displacement, perform adhesiolysis, if needed, and
closure of the nephrosplenic space. Laparoscopic adhesiolysis was
performed in 8 of 12 horses. These adhesions were suspected to
be the cause of the recurrent colic; however, long-term follow-up
or a second-look laparoscopy was not available. It is known that
the prevalence of adhesion formation after laparoscopy in human
medicine is decreased compared to conventional laparotomy
(Schafer et al., 1998). This could also be proven in dogs (Schippers
et al.,, 1998). No data are available comparing both techniques in
equids, but it might be suspected that adhesion occurrence after
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laparoscopy is less likely in horses as well (Bouré et al., 2002). Even
though a HALS was thoroughly described to be used successfully
(Munoz & Bussy, 2013) in none of the horses in the current study a
flank laparotomy was needed for correction of the displacement or
for closure of the nephrosplenic space. A flank laparotomy is more
invasive and considerably associated with more complications than
the insertion of a 30mm cannula-trocar unit, which was used for
placing suture material into the abdomen in a technique described
by Marién et al. (2001). On the other hand, a laparotomy approach
offers the advantage of direct tactile examination of the abdominal
cavity by palpation and, therefore, might have additional diagnostic
potential (Graham & Freeman, 2014). No beneficial diagnostic value
of HALS was considered in our population.

Overall, a direct laparoscopic therapy was performed in 22% of
our horses. The laparoscopic findings led to a conversion to ventral
midline exploratory laparotomy under general anaesthesia to treat
the pathologic condition found laparoscopically in 26 cases.

Diagnosis in some horses was made by laparoscopy correctly,
but laparotomy revealed more details of the pathology, because the
pathology was in the ventral large colon or not accessible due to
adhesion formation. This shows that, in some instances, laparoscopy
and laparotomy act as complementary diagnostic tools.

Masses could be detected by palpation with atraumatic Babcock
laparoscopic forceps in some instances when not visible directly
because of their anatomical localisation. This shows the value of
palpating the intestine with atraumatic forceps as an additional di-
agnostic tool. It was possible in some instances to manoeuvre parts
of the intestine with the atraumatic laparoscopic forceps or through
transrectal palpation by an assistant, for example, by lifting the ab-
oral end of the descending colon to increase the visualisation of the
pelvic region.

Despite its minimally invasive nature, severe intraoperative
complications can occur, such as inadvertently puncturing the
intestine, the spleen or the circumflex iliac vessel while placing
the trocar-cannula unit (Cerullo et al., 2022; Fischer, 1991; Fischer
et al., 1986; Hendrickson, 2009; Ragle et al., 1996; Rijkenhuizen
& Van Dijk, 2002; Shettko, 2000; Walmsley, 2007). Insufflation
of the retroperitoneal space instead of the abdominal cavity
has no serious consequences, but it increases the surgery time
and reduces the visibility in the abdomen (Rijkenhuizen & Van
Dijk, 2002; Shettko, 2000). None of these complications occurred
in our case series but good practice measures, such as appropri-
ate fasting, proper sedation, performing a transrectal examination
prior to trocar introduction and gentle bowel manipulation, were
important. We always started bilateral laparoscopy from the left
side based on reduced risk of accidental caecal puncture com-
pared to starting on the right (Fischer et al., 1986). Additionally,
we used Mayo scissors for blunt dissection before entering with
the safety trocar, which helped to prevent injury to the organs and
avoided the separation of the peritoneum from the body wall. To
the best of our knowledge, this method has not been mentioned

previously. Another factor to avoid damage to the bowel was the

use of intraoperative butylscopolamine, which reduces the mobil-
ity of the intestine.

Performing this procedure in the standing horse avoids general
anaesthesia. The mortality rates due to sedation in the horse are
reported to be as low as 0.2% (Gozalo-Marcilla et al., 2021). No neg-
ative side effects of the sedation could be observed in any of our 69
horses.

Mild postoperative complications, such as mild subcutaneous
emphysema, mild incisional oedema and transient fever, found in
our study have been described previously (Cerullo et al., 2022;
Hendrickson, 2009; Rijkenhuizen & Van Dijk, 2002; Smith
et al., 2005; Stratico et al., 2020) and could be managed satisfacto-
rily. Some horses in our study population were observed with tran-
sient leukopenia or leucocytosis, which has not been described in
horses previously. Of the three horses with leucocytosis, two un-
derwent additional laparotomy and the third horse had extended
funiculitis. The horses with leukopenia had different pathologies but
all had an inflammatory nature. Three of six horses with leukopenia
were euthanised. None of the horses showed signs of a developing
colitis or pleuropneumonia. One study in a rat model of peritoni-
tis demonstrated that the insufflation with carbon dioxide leads to
a significant reduction in the total white cell count and circulating
neutrophil (Aradjo Filho et al., 2006). This might be a possible expla-
nation for the leukopenia in our study.

The main limitations of the present study were due to its retro-
spective nature: some details were missing in the medical reports.
In addition, no long-term follow-up was available to ascertain
whether colic signs reoccurred after surgical intervention, or com-
plications occurred in the long postoperative period. No confirma-
tion of the laparoscopic diagnosis was available for some horses,
and a post-mortem examination or histology of a biopsy sample
would have been beneficial. The judgement whether the findings
leading to the colic signs was influenced by the severity of the for-
mer and by the experience of the surgeon. This was subjective and
could have led potentially to a false judgement overall. However, a
confirmation was not always possible due to the chronic state of
the disease, for example, in horses with recurrent displacement.
Furthermore, the results of our study might have a bias because we
considered 14 horses as true positive cases even when the unam-
biguous laparoscopic findings were not confirmed by post-mortem
or laparotomy.

In conclusion, explorative laparoscopy in the standing horse is a
valuable diagnostic tool for well-selected cases with chronic abdom-
inal pain. It can be useful to determine treatment options including
further laparoscopic intervention, midline laparotomy, medical treat-
ment or euthanasia, as was also shown in our population (Embertson
& Bramlage, 1992). A good knowledge of the anatomy and experi-
ence is important to explore the abdomen and for finding a correct
diagnosis (Rijkenhuizen & Van Dijk, 2002; Selders et al., 2001) but
the surgeon must consider that false negative results are possible.
The results of our study support the use of explorative flank laparos-

copy as a valuable modality in the cascade of diagnostics with a high
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sensitivity. However, the specificity is low, meaning that a negative

laparoscopy should encourage further investigations.
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