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1. Linear stapling devices are widely accepted in human and veterinary medicine
a. More efficient, decreased inflammation, preservation of blood supply
b. More limited use in vet med due to cost of equipment and lack availability 
2. Military human surgeons described use of skin staplers for intestinal anastomosis in 1990s 
3. Healing patterns between skin staples and sutures for anastomosis in dogs is similar; clinical use has been previously described for a handful of dogs for enterotomies
4. Methods
a. Retrospective
b. 242 dogs undergoing 252 independent surgeries requiring linear GI incision closed with skin staplers
c. Single private referral hospital 
d. Regular dimension skin staplers for enterotomies, wide dimension for enterotomies 
e. Gastrotomies closed in 2 layers – mucosa and submucosa with continuous pattern and seromuscular layers with skin staplers
f. 10 different surgeons with varying skill levels 
5. Results
a. No dogs had pre-op septic peritonitis
b. 5 dogs had post-op septic peritonitis- 3 of which had dehiscence (all were linear foreign bodies requiring multiple enterotomies)
c. 2 cases in which a subsequent linear foreign body attached to the stables within the intestinal lumen 
6. Conclusion: skin staplers are a reliable method of closure of GI incisions in dogs
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a. Intraoperative cell salvage system for autotransfusion used in a variety of human oncologic surgeries
i. Recovery of blood with a standard suction tip during surgery
ii. Empties into tubing with heparinized saline
iii. Passes into sterile reservoir through 140-um filter to remove gross debris
iv. Then pumped into bowl, where it is centrifuged
v. Supernatant is removed – plasma, some WBCs, platelets, free hemoglobin, cell debris, medications, wash fluid, activated clotting factors
vi. PCV reaches 60% 
vii. Washed with saline and pumped into a blood bag 
viii. Passed through leukocyte reduction filter and given to patient 
b. Methods
i. Cultured HSA cells added to canine blood from healthy dogs
ii. Processed though intraoperative cell salvage system and leukocyte reduction filter 
iii. PCR, flow cytometry and cytological exam used to look for HSA cells at 4 points during processing 
c. Results
i. HSA cells not found in any samples following cell salvage system and leukocyte reduction 
ii. Combination was required – filter for IOCS is not adequate alone
d. Conclusions – IOCS and LRF useful for blood transfusion of dogs with hemoabdomen? 
i. LRF removes tumor cells
ii. Allogenic transfusions sometimes avoided in human cancer patients due to transfusion related immunomodulation – IOCS preferred
1. Improved survival times in certain groups
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Abstract

Objective: To determine the ability of an intraoperative cell salvage (I0CS) system
and a leukocyte reduction filter (LRF) to remove hemangiosarcoma (HSA) cells from
canine blood.

Study Design: Cultured HSA cells were added to canine blood to simulate intraoper-
ative hemorrhage and address hemoabdomen from ruptured splenic HSA. The blood/
HSA cell mixture was processed through an IOCS, followed by LRF processing.
Sample Population: Whole blood from 3 healthy dogs combined with cultured
HSA cells.

Methods: The ability of quantitative reverse transcriptase polymerase chain reaction
(qRT-PCR), multiparameter flow cytometry, and cytologic examination to detect 50
HSA cells per milliliter of culture media was confirmed. RT-PCR, multiparameter
flow cytometry, and cytologic examination were used to determine the presence of
cultured HSA cells at 4 points during processing.

Results: HSA cells were found in all control samples and in all samples after IOCS
but prior to LRF processing with all 3 cell detection methods. HSA cells were not
found after IOCS/LRF processing with all 3 cell detection methods.

Conclusion: IOCS combined with LRF processing is able to remove cultured HSA
cells from canine blood. The addition of LRF to IOCS may allow application of
I0CS in dogs with HSA.

Clinical significance: A combination of IOCS and LRF processing may provide an
altemative to allogeneic blood transfusion in dogs with hemoabdomen due to HSA.
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Abstract

Objective: To report the clinical features and outcomes of linear gastrointestinal inci-
sions closed with skin staples in dogs.

Study Design: Historical cohort study.
Animals: 333 client-owned dogs.

Methods: Medical records from 1 private referral hospital were searched for dogs
that underwent gastrointestinal surgery between November 1999 and October 2015.
Cases were included if skin staplers were used to close linear gastrointestinal inci-
sions. Information regarding preoperative, surgical, and postoperative factors was
collected.

Results: Complications were diagnosed in 8 of 245 (3.27%) dogs, including 3 of 245
(1.22%) dogs that died or were euthanized, 3 of 245 (1.22%) dogs with incisional
dehiscence, and 2 of 245 (0.81%) dogs with attachment of a linear foreign body to
the staples at the intestinal lumen. Dehiscence was noted at the enterotomy sites in 3
dogs at a mean time of 44 hours after surgery (SD * 6.93). Two dogs presented with
another linear foreign body that was attached to the staples in the intestinal lumen at
postoperative days 24 and 42. The risk factors associated with incisional dehiscence
included multiple gastrointestinal incisions performed in 1 surgery (x°, P < .001) and
the presence of a linear foreign body (% P = .02253). No associations were detected
between dogs’ age, sex, weight, surgery time, indication for surgical intervention, sur-
gery location in the gastrointestinal tract, or surgeon experience and incisional
dehiscence.

Conclusion: Skin staplers provide safe and effective closure of gastrotomies, enterot-
omies, and colonotomies in dogs. This method is reliable, efficient, and affordable in
the hands of veterinary surgeons with varying skill levels.
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FIGURE 1 A, The assistant applies traction to the stay suture at the edges of the intestinal incision. B, Application of disposable skin staples for clo-
sure of the intestinal incision. C, The intestinal incision is closed with disposable skin staples
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TABLE 2 Number of posioperative dehiscence based on location

of the surgical site along the gastrointestinal tract™

Location of the procedure No dehiscence Dehiscence Total

Gastric 70 0
Gastric and small intestinal 88 2°
Small intestine 88 r
Large intestine 3 0
Totals 249 3

2 statistc is 1.6974, P= 6375,
"Dehiscence noted a the jejunum.
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