Case Report

Laparoscopic-assisted extirpation of falciform ligament hemangiosarcoma

in a dog
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Abstract — An 8-year-old, spayed female, bichon frisé dog had incidental nodules within its falciform ligament

identified on routine abdominal ultrasonography. A laparoscopic-assisted technique provided both a diagnostic

and a therapeutic treatment option. A histopathological diagnosis of hemangiosarcoma was made. This is the

second case reporting hemangiosarcoma of the falciform fat.

Résumé — Extraction assistée par laparascopie d’'un hémangiosarcome du ligament falciforme chez un chien.

Une chienne Bichon frisé stérilisée 4gée de 8 ans avait des nodules secondaires dans le ligament falciforme qui ont

été identifiés lors d’une échographie abdominale de routine. Une technique assistée par laparascopie a fourni un

diagnostic et une option de traitement thérapeutique. Un diagnostic d’hémangiosarcome a été posé a

I’histopathologie. Il s'agit du deuxi¢me cas d’hémangiosarcome du gras falciforme signalé.
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n 8-year-old, spayed female bichon frisé dog was presented

for further evaluation of recurrent urinary tract infec-
tions. These occurred multiple times annually, with increasing
frequency.

Case description

Upon presentation to the Ontario Veterinary College the dog
was bright, alert, and responsive, with normal vital parameters.
Thoracic auscultation revealed a grade ITI/VI left sided systolic
heart murmur. The remainder of the physical examination was
unremarkable. For complete evaluation of the reported uri-
nary tract signs, a complete blood (cell) count (CBC), serum
biochemistry profile, urinalysis, urine bacterial culture, and
abdominal ultrasonography were performed.

The CBC revealed mild hemoconcentration [0.56 L/L; refer-
ence range (RR): 0.39 to 0.56 L/L] and mild hyperproteinemia
(84 g/L; RR: 55 to 75 g/L). The serum biochemistry profile
revealed mild elevations in alanine aminotransferase (122 U/L;
RR: 19 to 107 U/L), amylase (1408 U/L; RR: 299 to 947 U/L),
and lipase (833 U/L; RR: 25 to 353 U/L). A urine sample
obtained by cystocentesis revealed hematuria (25 to 35 red
blood cells/400X field), pyuria (80 to 100 leukocytes/400X
field), bacteriuria (3+) and triple phosphate crystalluria (2+).
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(Traduit par Isabelle Vallieres)

Enterococcus faecalis and Staphylococcus pseudintermedius were
cultured from the urine and both organisms were susceptible to
amoxicillin-clavulanate (Clavamox; Zoetis, Kirkland, Quebec).

Abdominal ultrasonography identified urinary cystic calculi
(< 1 mm), bilateral mild central renal mineralization, and
bilateral mild pyelectasia. Additionally, a 1-cm hypoechoic
nodule was visualized within the hyperechoic fat of the falciform
ligament in the cranioventral abdomen (Figure 1). Cytological
evaluation of an ultrasound-guided fine-needle aspirate of the
focal hypoechoic nodule revealed extramedullary hematopoeisis
and blood contamination.

The dog was treated with amoxicillin-clavulanate (Zoetis) for
1 mo prior to a repeat urine bacterial culture and abdominal
ultrasound. Urine bacterial culture was negative and abdominal
ultrasonography revealed mild left-sided pyelectasia, and several
hypoechoic nodules within the hyperechoic fat of the falciform
ligament compared with the single nodule identified previously.
Differential diagnoses for the hypoechoic falciform ligament
nodules included: vascular malformation, granuloma, neoplasia,
or less likely abscesses or hematomas. Since previous cytolog-
ical examination was non-diagnostic, histological biopsies were
recommended for definitive diagnosis.

Upon further discussion with the owner, laparoscopy was
recommended for a superficial exploration of the abdomen with
concurrent removal of the falciform ligament, as an excisional
biopsy. This was performed 1 wk later. The dog was anesthetized
and exploratory laparoscopy was performed with the dog in
dorsal recumbency. The assistant surgeon stood on the left side
of the dog viewing a video monitor placed on the right side of
the dog, while the primary surgeon stood at the caudal aspect of
the dog and viewed a second monitor placed at the cranial aspect
of the dog. A 3-portal technique was used. A modified Hasson
technique was used to obtain abdominal access by placing a
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Figure 1. Focal hypoechoic nodule, demarcated by the markers,
within the hyperechoic falciform fat.

6 mm, non-threaded, trocar-cannula assembly (KARL STORZ
GmbH & Co. KG, Tuttlingen, Germany) on the ventral mid-
line, 1 cm caudal to the umbilicus. The abdomen was mechani-
cally insufflated with carbon dioxide, to a maximum pressure of
12 mmHg. A 5 mm X 29 c¢m, 0°, laparoscope (KARL STORZ
GmbH & Co. KG) was inserted and used for superficial explora-
tion. No gross abnormalities were identified upon visualization
of the liver, spleen, kidneys, urinary bladder, stomach, and
readily visualized intestinal tract. The first instrument portal
was established 5 ¢cm lateral and 3 cm cranial to the umbilicus
on the left side, with a 6-mm threadless trocar-cannula assem-
bly (KARL STORZ GmbH & Co. KG) using laparoscopic
observation. A second instrument portal was established on the
midline 7 cm caudal to the subumbilical portal with a 12-mm
trocar-cannula assembly (KARL STORZ GmbH & Co. KG).
The laparoscope was then removed from the subumbilical portal
and inserted into the cranio-lateral paramedian portal to visual-
ize the falciform ligament. No gross abnormalities were seen on
direct visualization of the falciform ligament, confirming the
interior location of the nodules.

The falciform ligament was extirpated using a 10 mm
X 20 cm vessel sealing device (Ligasure; Covidien Surgical,
Boulder, Colorado) introduced through the caudal portal.
The falciform fat was excised along its length from the ventral
abdominal wall in a caudal to cranial direction. The caudal
portal was converted to a 3 cm mini-celiotomy by incising the
skin, subcutaneous tissues, and linea alba, thereby allowing
abdominal desufflation. A 2- to 4-cm wound retractor (Alexis
wound retractor; Applied Medical, Rancho Santa Margarita,
California, USA) was placed in the mini-celiotomy (Figure 2).
The intact falciform ligament was exteriorized through the
wound retractor. The mini-celiotomy was closed routinely in
3 layers. After recreating a pneumoperitoneum, laparoscopic
examination confirmed no active bleeding and complete resec-
tion of the falciform ligament. The remaining portals were
removed and the portal incision sites were closed routinely in
3 layers. Recovery was unremarkable and the dog was discharged
from the hospital the next day.

Histopathological evaluation of the falciform ligament iden-
tified a central well-demarcated mass, with additional masses
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Figure 2. Alexis wound retractor™ placed in a caudal mini-
celiotomy incision.

in the surrounding adipose tissue. The central mass consisted
mainly of erythrocytes that were present in channels, separated
by bundles of well-differentiated spindyloid cells, on columns
of collagen. The smaller masses displayed the same channels. All
masses were considered to be hemangiosarcoma.

Based on the histopathological diagnosis, 3 view thoracic
radiographs were taken and did not reveal any abnormalities.
The dog received chemotherapy treatment with a doxorubicin-
based protocol (Adriamycin; Zoetis). The initial dose was
1 mg/kg body weight (BW), and treatments were administered
every 3 wk for a total of 12 wk (4 treatments). Due to persistent
urinary tract infections cystoscopy was performed 4 mo after
surgery and revealed a urethral stricture. Seven months after
surgery, abdominal ultrasonography identified a thickened blad-
der wall and several hyperechoic nodules within the mesenteric
fat, the largest of which was 6 mm in diameter. Cytologic or
histopathologic diagnosis of these nodules was not performed.
With the presence of the mesenteric nodules metastatic disease
was suspected and metronomic chemotherapy with chloram-
bucil (Leukeran; GlaxoSmithKline, Research Triangle Park,
North Carolina, USA), 0.2 mg/kg BW, was initiated 9 mo after
surgery. No further staging has been performed since initiation
of metronomic chemotherapy.

Discussion

In dogs, the falciform ligament is a remnant of the embryonic
ventral mesentery. It consists of a fold of peritoneum that passes
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from the umbilicus to the diaphragm, and has an attachment
between the left medial and quadrate lobes of the liver. The
round ligament of the liver, previously the umbilical vein, may
be identified on the free edge of the falciform ligament in young
dogs and consists mainly of adipose tissue. The left and right
peritoneal sheets of the falciform ligament become an extension
of the left portion of the coronary ligament and the ventral por-
tion of the coronary ligament respectively (1). There is limited
information in the veterinary literature regarding the blood
supply of the falciform ligament. In a human anatomical study
(2), the blood vessels of the falciform ligament were identified
to anastamose with multiple vessels including the left inferior
phrenic artery and the middle segment artery to form collateral
circulation of the liver. The falciform veins were identified to
drain into the left inferior phrenic vein.

Hemangiosarcoma (HSA) is a highly malignant tumor aris-
ing from vascular endothelium (3). This tumor occurs more
frequently in dogs than in any other species, with the German
shepherd, golden retriever, and Labrador retriever being over-
represented (4). Most common sites for primary HSA are the
spleen, right atrium, skin, subcutis, and liver (5). Less com-
monly HSAs have been reported in the lung, kidney, oral cavity,
muscle, bone, urinary bladder, left ventricle, uterus, tongue,
digit, and retroperitoneum (5). With splenic HSA, the most
frequent sites of distant metastasis include the liver, omentum,
and lungs (5). Spread of disease may occur via a hematogenous
route or by seeding of local tissues upon tumor rupture (5). It
is therefore pertinent that complete staging be performed to
rule out a site of primary HSA when a diagnosis is made in an
uncommon location, such as in the dog in this report, which
documents the second reported case of HSA of the falciform
ligament. The dog in the initial report remained tumor-free 4 y
following excision of the falciform ligament, with no evidence
of metastasis on thoracic and abdominal radiographs (6).

Diseases of the falciform ligament are extremely rare in the
veterinary literature. One report (7) describes a sterile nodular
panniculitis and pansteatitis in the subcutaneous, mesenteric
and falciform fat of 3 unrelated Weimaraner dogs which pre-
sented with pyrexia and subcutaneous nodules. It was presumed
that this represented an idiopathic sterile disease due to lack of
microbial growth, and was speculated to be immune-mediated.
Diseases of the falciform ligament are similarly sporadic in the
human literature. Internal herniation through the falciform
ligament has been described (8). It is most commonly associ-
ated with congenital defects, although it has been reported in
association with trauma, pregnancy, or iatrogenic defects from
previous surgery (8). Other diseases reported include falciform
ligament abscess and hematoma formation (9,10).

Several reports exist in the human literature of falciform
ligament primary tumors, including fibromyxoid sarcoma and
lymphangioma (11,12). In humans, patients with diseases of
the falciform ligament most commonly present with abdominal
pain, anorexia, or vomiting, unlike the dog of this report (8-12).
Although disease of the falciform ligament remains uncommon,
diagnostic imaging such as abdominal radiographs, ultrasonog-
raphy, and computed tomography are performed based on the
presenting complaint of abdominal pain (8-12). A computed
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tomography (CT) scan is considered essential prior to surgical
treatment of these diseases (13). However, CT scan may not
always offer a definitive diagnosis of a falciform-related disease
as was demonstrated when diagnostic laparoscopy confirmed a
mass associated with the falciform ligament, and not the liver
as was suspected on CT scan imaging (11).

In dogs, biopsy samples of the falciform ligament may be
obtained by ultrasound-guided Tru-Cut biopsy, laparoscopy, or
laparotomy. Percutaneous ultrasound-guided biopsy is a mini-
mally invasive biopsy technique which may provide an equiva-
lent histologic sample when compared to surgically acquired
samples. However, there is a risk of seeding of the needle tract
or the abdominal cavity with neoplastic cells from the biopsy site
with this procedure (14). Laparoscopy offers a minimally inva-
sive technique for biopsy, which allows for superior visualization,
easy sample collection, and reduced morbidity compared with
laparotomy (15). Conversion to laparotomy may be performed
if deemed necessary based on findings during exploratory lapa-
roscopy (16). We decided to perform a laparoscopic-assisted
technique in the dog of this report as it was a minimally invasive
technique for extirpation of the falciform ligament to obtain a
tissue sample for histopathological evaluation. Laparoscopy pro-
vides improved illumination, reduced post-operative pain and
hospital stay (16). Additionally, laparoscopic-assisted extirpation
prevented inadvertent trauma or compromise to the falciform
ligament that may have occurred during creation of the lapa-
rotomy incision that could result in tumor seeding. Finally, this
technique allowed for removal of the falciform ligament by use
of the vessel sealing device which allowed for resection of the
ligament in close proximity to the body wall.

We used a three-portal technique for laparosopic-assisted
extirpation of the falciform ligament. The subumbilical portal
was only used to obtain access to the abdomen and superficial
exploration. The laparoscope was then removed from the subum-
bilical portal and inserted through the left paramedian portal to
guide resection of the falciform ligament using the vessel-sealing
device in a caudal to cranial direction. Because of the concern for
port site metastasis, we recommend not placing the subumbilical
portal in future cases of laparoscopic-assisted extirpation of the
falciform. Further recommendations include the use of a 30°
laparoscope to allow for improved visualization and inspection
of the falciform ligament and consideration of a 2-portal tech-
nique in which the initial laparoscopic portal can be placed in
a paramedian location. A 3-portal technique can be considered
where bilateral paramedian portals are placed, in addition to a
caudal abdominal instrument portal. Bilateral paramedian portals
allow for complete visualization and inspection of the falciform
ligament which may improve resection depending on lesion loca-
tion. The vessel-sealing device used for falciform resection was
essential to the surgical technique as it limited hemorrhage and
allowed for accurate resection of the falciform ligament proximal
to the body wall. A final consideration in future cases is removal
of the falciform ligament by using a specimen retrieval device,
making it an entirely laparoscopic procedure compared with
the laparoscopic-assisted approach performed in the dog herein.

The wound retractor used in the dog in this report is made
of self-expanding polyurethane, which exerts a radial force when
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inserted into a small abdominal wall incision (17). This atrau-
matic force allows expansion of a small incision and protects
the body wall from contact with exteriorized viscera (17). The
wound retractor also reduces the risk of surgical site infection
by preventing bacteria from contaminating the abdominal wall
during surgery (18). An additional benefit of using the wound
retractor was to reduce the risk of seeding the abdominal wall
with neoplastic cells (port site metastasis) upon specimen
retrieval.

In a retrospective study, treatment of stage I and stage II
splenic hemangiosarcoma with surgery alone identified a lack
of correlation between disease stage and survival times (19).
Due to the rapid growth and metastasis of these tumors, sur-
gery alone does not often result in improved survival times
(19). Doxorubicin-based chemotherapy protocols have shown
the greatest efficacy and improvement in survival times, with
acceptable morbidity (19,20). The dog in this report received
doxorubicin every 3 wk for 4 treatments. Re-staging performed
at the time of the third chemotherapy session revealed no evi-
dence of abdominal re-growth or thoracic metastatic disease.

This is the second report describing a case of hemangio-
sarcoma of the falciform ligament in a dog. Laparoscopy, in
combination with the use of a wound retraction device, offers
an excellent diagnostic and therapeutic option with minimal
morbidity for extirpation of the falciform ligament if histo-
pathological evaluation is required. Complete resection of the
falciform ligament, in combination with doxorubicin chemo-
therapy provided a good short-term outcome for this dog. cvs
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