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Case description
A 6 kg 16-year-old male neutered domestic longhair cat 
was presented to the Cornell Small Animal Community 
Practice for a 3-month history of decreased appetite and 
lethargy following dental extractions. Its previous medi-
cal history included an episode of acute-onset anorexia 
and lethargy 1 year prior that resolved without treat-
ment. An abdominal ultrasound was performed at that 
time, which revealed a mild, diffuse, pancreatopathy 
with several small, hypoechoic nodules in the right limb 
of the pancreas, and a large (1.8 × 1.3 cm) hypoechoic 
nodule in the left limb of the pancreas. A fine-needle 
aspiration (FNA) of the pancreas was recommended but 
declined. Physical examination at the time of re-presen-
tation revealed a new grade II/VI left systolic murmur 

but was otherwise unremarkable. Abdominal ultra-
sound confirmed the presence of pancreatic nodules 
with mild abdominal lymphadenopathy. An ultrasound-
guided FNA of the previously visualized left pancreatic 
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Abstract
Case summary  Minimally invasive surgery is an increasingly popular alternative to open surgery in veterinary 
medicine. Compared with traditional surgical approaches, laparoscopic pancreatectomy provides a less invasive 
approach and has several potential benefits, including improved visualization, reduced infection rate and decreased 
postoperative pain. Laparoscopic partial pancreatectomy has been described in humans, dogs and pigs but not 
cats. Pancreatectomy with or without chemotherapy is a treatment option for exocrine pancreatic carcinoma, a rare 
but malignant cancer in cats. We report the case of a 16-year-old male neutered domestic longhair cat diagnosed 
with exocrine pancreatic carcinoma that was treated with laparoscopic partial pancreatectomy, carboplatin and 
toceranib phosphate. A three-port technique using a 5 mm 0º telescope and bipolar vessel sealing device was 
performed to remove the entire left limb of the pancreas. No intra- or postoperative complications occurred, and 
the patient was discharged the following day. Forty days postoperatively, the patient received its first of five doses 
of carboplatin, which were given every 4–5 weeks over a period of 4 months. A maintenance protocol of toceranib 
phosphate was started after completion of carboplatin treatment. At the time of this article being submitted, the 
patient had survived for more than 221 days.
Relevance and novel information  This is the first report of a laparoscopic partial pancreatectomy performed on a 
feline patient for pancreatic carcinoma.
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nodule was performed. The right nodules were too small 
for aspiration. The cytology from the left nodule was 
interpreted as probable pancreatic exocrine carcinoma.

The patient was referred to Cornell University 
Hospital for Animals for surgical resection of the pan-
creatic masses. Bloodwork revealed no relevant abnormal-
ities. Thoracic radiographs were negative for metastasis, 
and an echocardiogram showed hypertrophic cardio-
myopathy without evidence of atrial enlargement. No 
cardiac medication was prescribed.

CT showed a small (2.5 cm × 3.2 cm × 2.0 cm [length ×  
width × height]), moderately heterogeneous mass in 
the cranial aspect of the left pancreatic limb, as well 
as a small (0.8 × 0.8 × 1.0 cm [length × width × height]), 
poorly marginated, heterogeneous nodule in the caudal 
extent of the left pancreatic limb (Figure 1). A small, right 
caudal pulmonary nodule and multifocal nodules within 
the liver and spleen were also observed on CT but were 
indeterminate for abdominal or thoracic metastases. 
The observed pancreatic masses were not invasive into 
adjacent structures; therefore, surgical excision was rec-
ommended. The owner elected to pursue laparoscopic 
resection of the pancreatic masses owing to the potential 
for decreased postoperative pain, recovery time and 
infection rate.

Prior to surgery, the patient was administered cefazolin 
(22 mg/kg IV), pantoprazole (1 mg/kg IV) and maro
pitant (1 mg/kg IV). The patient was placed under gen-
eral anesthesia and positioned in dorsal recumbency. A 
three-port laparoscopic technique was chosen. The first 
5 mm port (Geniport Pyramidal tip trocar and cannula 
system; Genicon) was placed via modified Hasson tech-
nique just caudal to the umbilicus, and the abdomen was 
insufflated to 6 mmHg with CO2. A 0º laparoscope (5 mm 
Hopkins telescope; Karl Storz) was inserted to complete 
a brief intra-abdominal exploration, which showed no 
peritoneal/serosal metastasis but a diffusely mottled 
liver parenchyma with multifocal, raised dark red and 
green nodules. The second 5 mm port was placed 4 cm to 
the right of midline just caudal to the last rib, and the 

third 5 mm port was placed 4 cm cranial to the umbilicus 
on midline under visualization (Figure 2).

The superficial leaf of the omentum was manipulated 
with a blunt laparoscopic probe and 5 mm laparoscopic 
Babcock forceps, and a 5 mm dolphin-tip vessel sealing 
device (VSD) (Ligasure Dolphin Tip Laparoscopic Sealer/
Divider; Covidien) was used to enter the omental bursa 
to visualize the left limb of the pancreas. The pancreas 
appeared normal in color, but two obvious nodules were 
seen within the left limb: one in the mid-limb and one 

Figure 1  Postcontrast CT images of the pancreatic masses: (a) left cranial pancreatic limb mass (arrows) in transverse plane; 
(b) the same left cranial pancreatic limb mass (arrows) in dorsal plane, in relation to the transverse colon; and (c) left caudal 
pancreatic limb mass (arrows) in transverse plane

Figure 2  Illustration of the three-port laparoscopic technique. 
The first 5 mm port was placed just caudal to the umbilicus, 
the second 5 mm port was placed 4 cm to the right of midline 
just caudal to the last rib and the third 5 mm port was placed 
4 cm cranial to the umbilicus on midline
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approximately 1 cm from the body of the pancreas 
(Figure 3). Grasping the mesentery with an atraumatic 
laparoscopic forceps and starting at the distal tip of the 
left limb of the pancreas, the VSD was used to deliber-
ately dissect the pancreatic tissue from the mesentery 
(Figure 4). Specific care was paid to the splenic artery as 
it coursed near the left limb. Once the left limb was fully 
dissected, the VSD was used to seal and transect the tis-
sue at the body of the pancreas. The 5 mm umbilical port 
was exchanged for a 10 mm port and a sterile retrieval 
bag (Endobag; Coviden) was used to remove the left 
limb of the pancreas through the 10 mm port.

Laparoscopic cup biopsy forceps were used to take 
biopsies from multiple nodules within the left medial 
and lateral lobe of the liver, and hemorrhage was 

controlled with gentle pressure using a laparoscopic 
blunt probe. No active hemorrhage was noted at the con-
clusion of surgery, and all incisions were closed routinely 
with 3-0 polydioxanone (fascia) and 3-0 Monocryl (intra-
dermal). The total surgery time was 76 mins, and the 
total anesthesia time was 122 mins.

The patient recovered uneventfully from anesthesia 
and was placed on a maintenance intravenous fluid 
(Plasmalyte; 45 ml/kg/day), fentanyl constant rate infu-
sion (2 µg/kg/h), gabapentin (10 mg/kg PO q8h), cefazo-
lin (22 mg/kg IV q8h), maropitant (1 mg/kg IV q24h) and 
pantoprazole (1 mg/kg IV q12h). The patient remained 
stable overnight, ate well the next morning and was 
discharged to the care of its owner 16 h postoperatively 
with a prescription for buprenorphine (0.02 mg/kg oral 
transmucosal q8–12h) and gabapentin (10 mg/kg PO 
q8–12h) for 5 days. The owner administered both 
medications q12h the for the first 2 days postoperatively 
and then only once the third day postoperatively. These 
medications were decreased and then discontinued 
based on the owner’s perception of the patient’s comfort 
level, activity and appetite.

Histopathology of the pancreatic mass was consist-
ent with a well-differentiated, multifocal exocrine pan-
creatic acinar carcinoma with complete margins at 
the body of the pancreas. Liver changes were benign, 
revealing a completely excised biliary cyst, completely 
excised nodular hyperplasia, moderate centrilobular 
lipofuscinosis and dissecting fibrosis. Owing to the 
multifocal nature of the carcinoma throughout the left 
limb and the nodules seen on imaging in the right limb 
of the pancreas, the decision was made to treat with 
adjuvant chemotherapy.

At follow-up examination 18 days later, the patient 
was bright with normal vital parameters and was 
reported to have increased appetite and energy at home. 
The patient’s chemotherapy treatment was delayed due 
to severe constipation, which resolved after the intro-
duction of polyethylene glycol 3350 and multiple ene-
mas over several days.

Forty days postoperatively, the patient received its 
first of five doses of carboplatin (180 mg/m2 IV) sched-
uled to be received at 4-week intervals. Aside from a 
1-week delay in administration of the second and fourth 
doses owing to two respective episodes of grade 1 neu-
tropenia (Veterinary Co-operative Oncology Group – 
Common Terminology Criteria for Adverse Events),1 
the patient’s chemotherapy regimen was given without 
significant interruption. Periodic surveillance imaging 
and laboratory testing were unremarkable.

Four months from the first carboplatin treatment, the 
patient had CT of the thorax, abdomen and pelvis that 
revealed 5–8 small pulmonary nodules most consistent 
with metastatic carcinoma. The right pancreatic limb was 
subjectively more nodular compared with previous 

Figure 3  Laparoscopic image. The pancreas appeared 
normal in color, but a dark pink nodule (star) was seen  
within the left limb approximately 1 cm from the body of  
the pancreas

Figure 4  Laparoscopic image. A laparoscopic blunt probe  
is seen retracting the stomach cranially and ventrally, and the 
vessel sealing device seen at the bottom of the screen was 
used to dissect the pancreatic tissue from the mesentery
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studies. Five months postoperatively, thoracic radio-
graphs were repeated and showed no metastasis visible 
in the area of previously identified pulmonary nodules 
on CT. The patient was started on a maintenance pro-
tocol of toceranib phosphate at 2.6 mg/kg PO every 
Monday, Wednesday and Friday for 2 weeks. At the time 
of submission, the patient had survived for more than 
221 days, was eating and drinking normally, and the 
owner reported normal activity and interactions.

Discussion
Exocrine pancreatic cancer is responsible for <0.5% of all 
cancers in dogs and cats, yet of those tumors, most are 
malignant.2,3 Historically, feline pancreatic carcinoma 
has carried a grave prognosis owing to metastatic spread 
and rapid disease progression.4–7 In a 2004 study of eight 
cats with pancreatic adenocarcinoma, all were eutha-
nized or had died within 7 days of diagnosis, with 
only supportive care provided.5 The overall metastatic 
rate has been reported to be between 32% and 50% in 
retrospective studies of feline patients, and common 
sites of metastasis include the local lymph nodes, liver, 
lung, small intestine and peritoneum.4,5,8

While the prognosis of feline pancreatic carcinoma 
has been guarded historically, early diagnosis and treat-
ment with surgical resection and/or chemotherapy has 
led to improved survival times.4,6,7 In a study of 34 cats 
with exocrine pancreatic carcinoma, the median survival 
time for patients that had received chemotherapy or had 
their masses surgically removed was 165 days.4 In a 
recent study of nine cats with exocrine pancreatic carci-
noma without identifiable metastatic disease that under-
went surgery with or without adjunctive chemotherapy, 
median overall survival was 316 days.6

Minimally invasive surgery (MIS) is an increasingly 
popular alternative to open surgery in veterinary medi-
cine. Reported benefits in small animals include decreased 
postoperative pain, surgical trauma, recovery time and 
infection rate.3,9–11 In addition, magnification and illumi-
nation of the surgical site are superior to traditional sur-
gery.10 Despite this, cats undergo laparoscopic procedures 
less frequently than dogs owing to instrumentation and 
working space challenges in smaller patients.10,12

Compared with open laparotomy, laparoscopic par-
tial pancreatectomy for the excision of pancreatic ade-
nocarcinoma in humans appears to be associated with 
shorter operative and recovery time, reduced blood 
loss, fewer complications and a similar to decreased 
overall morbidity and mortality.13,14 An experimental 
model in dogs revealed quicker recovery of gastrointes-
tinal transit and lower intraoperative cortisol levels in 
those undergoing laparoscopic partial pancreatectomy 
compared with open surgery.15 Additionally, a case 
report documented the first laparoscopic partial pan-
createctomy in a dog with a pancreatic beta cell tumor 

that survived for over 2 years.16 MIS techniques are 
known to lead to improved patient comfort, but an 
additional benefit for oncologic patients may include 
the ability to start adjunctive treatment sooner owing to 
faster recovery time.17 Unfortunately, that was not the 
case in this patient, as comorbidities delayed adjuvant 
therapy. In patients with an oncologic diagnosis, any 
comorbidity that might delay treatment should be 
aggressively managed to avoid this postponement.

There is currently no established chemotherapy pro-
tocol for feline pancreatic carcinoma patients; therefore, 
the protocol used for this patient was chosen by the 
oncology service based on reported outcomes of cats 
with carcinomas.4,6,7,18–20 One study reported that the 
gemcitabine–carboplatin combination was moderately 
tolerated in cats with carcinomas, though side effects 
such as neutropenia and gastrointestinal toxicity led to 
treatment delays and minimal overall benefit.18 
Toceranib phosphate has been shown to be well toler-
ated in cats with many types of neoplasia, including 
pancreatic carcinoma, with toxicity limited to mild gas-
trointestinal or myelosuppressive effects or, rarely, 
hepatotoxicity.7,19,20 Two case reports of cats with pan-
creatic carcinoma treated with toceranib phosphate 
showed survival rates of 792 days (without surgery) 
and over 1436 days (with surgery).7,20

To our knowledge, this is the first laparoscopic partial 
pancreatectomy that has been performed on a feline 
patient. The advantages of laparoscopic partial pancrea-
tectomy may also be recognized in feline patients.13–15 
This surgery occurred without complication, suggesting 
that a laparoscopic approach may be a viable and per-
haps superior alternative compared with open pancre-
atic procedures.

Conclusions
Laparoscopic partial pancreatectomy is feasible in feline 
patients with exocrine pancreatic carcinoma. To deter-
mine the benefit of laparoscopic pancreatectomy over 
open laparotomy, further research on a larger feline 
population is necessary.
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