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Background

Based on a limited number of cases reported in the 1960s, cats do not
appear to have naturally occurring antibodies against dog erythrocyte
antigens, thereby potentially allowing xenotransfusion of canine blood to
cats without inducing severe acute hemolytic reaction ( 1 - 5). In view of the
limited availability of feline blood and the blood compatibility issues in cats,
xenotransfusion has been successfully attempted as a life-saving procedure
in a few cases ( 6 - 9 ). Nevertheless, recent advances suggest that cats may
actually have naturally occurring antibodies against dog erythrocyte

antigens, and acute hemolytic reactions have been reported ( 10, 11 ).

Regardless of these last advances in interspecies blood compatibility, the
case reported here suggests that xenotransfusion of canine blood to cats is

an option when compatible feline blood is not available.

Case Presentation
A 13-month-old, male, Sphynx cat weighing 3. 0 kg was referred to the Small

Animal Clinic of the Faculty of Veterinary Medicine of the University of Liege
for investigation of heart murmur, cough, dyspnea and weakness. Cardiac
ultrasonography, performed by a board-certified cardiologist, revealed a left-
to-right PDA associated with an enlargement of the left atrium (left atrium to
aorta ratio of 2. 3), the left ventricle and the pulmonary trunk. Moreover,
turbulent blood flow at the aortic valve, increased peak systolic velocity of
forward blood flow across the aortic valve (2. 7 m/s) and smoke-like echo in
the left atrium were observed. Thoracic radiographs confirmed the severe
cardiomegaly (vertebral heart size of 11. 4) and the dilation of the
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pulmonary trunk. Furthermore, radiographs demonstrated a dilation of the
aortic arch, an increased pulmonary vascularity and were suggestive of a
pulmonary edema. Thoracic computed tomography angiography showed a
short and large PDA and supported the severe cardiomegaly, the dilation of
the pulmonary trunk as well as the increased pulmonary vascularity. All
these findings were compatible with a left-to-right PDA associated with a
severe cardiomegaly and a left-sided congestive heart failure. The cat was
discharged immediately after examination and prescribed furosemide
(Furosoral; Dechra) 5 mg PO ql12h, clopidogrel (Plavix; Sanofi) 19 mg PO
g24h and pimobendan (Vetmedin; Boehringer Ingelhein) 0. 9 mg PO ql12h;
and the surgery was scheduled for 10 days later. In the meantime, dyspnea

and weakness improved but coughing frequency increased.

Food and water were withheld for 12 h prior to surgery. A 20 G intravenous
catheter was placed in the left cephalic vein and lactated Ringer's solution
(Vetivex; Dechra) was infused at a rate of 2 ml/kg/h to replace oral fluid
intake. Furosemide, clopidogrel, and pimobendan were administered the
evening before surgery. Although the combination of IV fluid therapy and
furosemide might seem counterintuitive, it aimed at maintaining normal
hydration status without running the risk of worsening congestive heart
failure. Preanesthetic physical examination revealed tachycardia [196 beats
per minute (bpm)], tachypnea [48 respirations per minute (rpm)], a grade
5/6 heart murmur, a bounding pulse, a strongly positive laryngeal reflex and
a body condition score of 4/9; the rest of the examination was unremarkable
and the patient was assigned a grade IV according to the ASA health status

classification system. Increasing coughing frequency, strongly positive
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laryngeal reflex and tachypnea were highly suggestive of cardiomegaly and
left-sided congestive heart failure. Laboratory analyses were not performed

prior to anesthesia.

Methadone (Comfortan; Dechra) (0. 2 mg/kg IV) was administered as
preanesthetic medication. Anesthesia was induced with midazolam
(Midazolam; Mylan) (0. 2 mg/kg 1IV) and alfaxalone (Alfaxan; Dechra) (2
mag/kg IV) and the trachea was intubated with a 3 mm cuffed endotracheal
tube. The cat was positioned in right lateral recumbency and connected to a
rebreathing circuit. Isoflurane (IsoFlo Vet; Abbott) was delivered in 100%
oxygen and pressure-controlled ventilation (Neptune; Medec) was used
during the whole procedure to maintain end-tidal carbon dioxide partial
pressure below 60 mmHg (respiratory rate: 20-30 rpm, peak inspiratory
pressure: 7-12 mmHg, end-expiratory pressure: 0-2 mmHg, tidal volume:
25-40 ml). Mild hypercapnia was tolerated to meet surgical needs. Indeed,
increasing minute ventilation, by increasing either respiratory rate or tidal
volume, would have prevented surgical access to the PDA. Non-invasive
arterial blood pressure was monitored every 5 min using Doppler ultrasonic
method (811-B Ultrasonic Doppler Flow Detector; Parks Medical Electronics).
Pulse oximetry, electrocardiogram, tidal volume, inspired and expired
percentages of oxygen and isoflurane, inspired and expired carbon dioxide
partial pressures and esophageal temperature were continuously recorded

using a multiparameter monitor (Compact 5S; Datex-Ohmeda).

The cat received alfaxalone (1 mg/kg) to increase the anesthetic depth

before the surgery started. Fentanyl (Fentanyl-Janssen; Janssen-Cilag) (3
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Hg/kg IV) was administered prior to skin incision and infused thereafter
throughout the whole procedure (5 pg/kg/h). End-tidal percentage of
isoflurane was maintained between 0. 7 and 1. 4%. A left thoracotomy via
the fourth intercostal space was performed and the PDA was ligated within
120 min after induction. Cefazoline (Cefazoline; Sandoz) (20 mg/kg IV) was
administered every 90 min until the procedure was completed. Heart rate
oscillated between 140 and 180 bpm, systolic arterial blood pressure ranged
between 75 and 90 mmHg, peripheral oxygen saturation varied between 99
and 100% and lactated Ringer's solution was infused at a rate of 5 ml/kg/h

until the PDA was ligated.

A 14 G guidewire chest tube (guidewire inserted chest tube; Mila) was then
inserted using the Seldinger technique. The tube was introduced through a
skin incision in the 10th intercostal space and advanced subcutaneously until
it reached the 7th intercostal space where it entered the thorax. Immediately
after placement of the tube, severe intrathoracic bleeding was observed and
the tube was removed. Because surgeons were unable to identify the origin
of the hemorrhage, a second thoracotomy was performed via the 7th
intercostal space. It allowed identifying the caudal intercostal artery as
responsible site for the bleeding. This vessel was thermo-cauterized, which
efficiently terminated the hemorrhage. Meanwhile, systolic arterial blood
pressure dropped to 40 mmHg, heart rate increased up to 230 bpm and
pulse oximeter stopped giving a signal of peripheral oxygen saturation. Two
boluses of tetrastarch colloid (Voluven 6%; Fresenius Kabi) (2 ml/kg) and one
bolus of lactated Ringer's solution (10 ml/kg) were administered while

patient's blood was typed (QuickVet/RapidVet Feline Blood Typing; Zoetis).
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Systolic arterial blood pressure reached 100 mmHg but the improvement
lasted for only 10 min. Blood type was A but there was no feline blood
available and it was decided to give untyped canine fresh whole blood that
was purposely collected, and given immediately after collection, without
performing neither minor nor major cross-match tests. Lactated Ringer's
solution infusion was discontinued and transfusion rate started at 5 ml/kg/h
and was doubled after 20 min. During transfusion, body temperature,
mucous membrane color, capillary refill time, peripheral oxygen saturation,
pulse quality, heart rate, heart rhythm, further decrease in arterial blood
pressure and possible vomiting, diarrhea, hives, erythema, facial swelling
and muscle tremors were closely monitored. At the end of surgery, vacuum
was restored in the chest with a 3. 5 Fr small animal urinary catheter
(Tomcat; Mila) and levobupivacaine (Chirocaine; Abbvie) (1 mg/kg) was
instilled through this catheter, which was removed immediately thereafter.
Methadone (0. 2 mg/kg IV) was administered and the cat recovered in the
intensive care unit. The esophageal temperature was 37. 5°C after the total
anesthesia time of 270 min. The cat became cyanotic after the trachea was
extubated, which was efficiently resolved with flow-by oxygen
administration. The total amount of blood loss was estimated at 131 ml by
weighing soaked compresses and estimating aspirated blood. The cat
received 24 ml of blood during surgery and the transfusion was maintained
postoperatively until he received the 131 ml in order to match the estimated
amount of blood loss. Although the cat remained hemodynamically unstable
while receiving blood under general anesthesia (systolic arterial blood

pressure as low as 40 mmHg, heart rate of up to 230 bpm and loss of
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peripheral oxygen saturation signal), it gradually improved and normalized
its parameters after transfusion of the whole blood volume. Furthermore, it
never showed any sign of fluid overload. Methadone (0. 2 mg/kg IV g4 h) was
first administered but the analgesic plan was modified and an infusion of
fentanyl (2 pug/kg/h) was started 12 h after surgery. Fentanyl infusion was
maintained until the third day after surgery where the analgesic protocol was
continued with buprenorphine (Vetergesic; Ecuphar) (0. 02 mg/kg IV g8h).
Furosemide (5 mg PO ql12h), clopidogrel (19 mg PO gq24h) and pimobendan

(0. 9 mg PO q12h) were maintained after surgery.

The cat was discharged 3 days after surgery at the owner's request. At that
time, it did not show any abnormal clinical sign nor any sign of hemolysis.
Hematology revealed a packed cell volume (PCV) of 36% and an absolute

reticulocyte count of 142, 000/uL.

The cat was presented for an echocardiographic follow-up at 1 and 2 months
after surgery. Although it had developed a hypertrophic cardiomyopathy at
that time, it has improved clinically and never showed signs of hemolysis or

anemia.

Discussion

To the best of the authors' knowledge, this is the first reported case of
successful xenotransfusion of canine blood to a cat to manage life-
threatening hemorrhage after chest tube placement during PDA ligation

surgery.
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Prevalence of PDA in the Feline Population

Congenital heart disease has a prevalence of 0. 2% in the general feline
population and accounts for 5 to 15% of cardiac diseases in cats ( 12 - 14).
PDA is encountered in 3 to 11. 3% of cats with congenital heart disease ( 12

-14).

PDA Closure Procedures and Associated Complications

Definitive therapy consists in closing the PDA, either by surgical ligation or

by transcatheter embolization ( 15, 16 ). Although surgical ligation is

associated with a higher rate of major intraoperative complication, both
procedures have comparable rate of survival to hospital discharge in dogs (
17 ). Perioperative or intraoperative complication rate of surgical ligation
ranges from 15. 1 to 26. 7% in cats ( 18 , 19 ). Intraoperative hemorrhage is

the most common complication and occurs in 6. 1 to 13. 3% of feline

patients ( 18 , 19 ). Hemorrhage usually results from a tear of the PDA ( 17,

20 ). Complications related to chest tube placement are uncommon and
include leakage of fluid, subcutaneous emphysema and inadvertent lung

laceration ( 17, 21 ).

Blood Transfusion Issues in the Feline Patient

Allotransfusion

Feline blood groups are described by the AB system and three blood types
are possible: A, B, or AB. Type A and B, but not AB, cats have naturally
occurring alloantibodies. Type A cats have weak anti-B alloantibodies and
transfused type B erythrocytes only survive for several days. Type B cats

have strong anti-A alloantibodies that cause severe acute hemolysis when
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type A erythrocytes are transfused, erythrocytes only surviving for a few
hours ( 22 ). Due to the presence of naturally occurring alloantibodies, there
is no universal feline donor, while type AB cats are considered as universal
recipients and could theoretically receive any blood type ( 23 ). Beyond the
AB system, other antigens have to be taken into account for transfusion in
cats. Indeed, Mik antigens and naturally occurring anti-Mik alloantibodies
responsible for hemolytic transfusion reaction have been observed ( 24 ).
Both typing and cross-matching should therefore be performed prior to any

transfusion in cats ( 25 ).

Either whole blood (WB) or packed red blood cells (PRBC) can be used to
increase blood oxygen-carrying capacity but PRBC are preferred over WB for
normovolemic patients since the lack of plasma proteins reduces the risk of
transfusion-associated circulatory overload. Volumes to be transfused can be
estimated based on the recipient's PCV (Equation 1). When recipient's PCV is
unknown, 10-22 ml/kg and 6-10ml/kg are recommended for allotransfusion

of WB and PRBC, respectively ( 25, 26 ). For both WB and PRBC, it is

advisable to start the transfusion at a very slow rate of 0. 25-0. 5 ml/kg/h for
the first 30 min and to increase it up to 10-20 ml/kg/h thereafter ( 27 ).
However, administration of WB at rates of up to 60 ml/kg/h have been

described in cats with hypovolemic shock ( 28 ).

WB(ml)=Weight(kg)*Bloodvolume(mlkg)*[PCVreq
uired-PCVrecipientPCVdonor]PRBC(mIl)=Weight(k

g)*1l.5ml*Desired%increaseinPCV (1)
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Calculation of estimated amounts of allogenic WB and PRBC to be transfused
based on the recipient's PCV ( 27 ). Estimated blood volume in cats is 50-60

mi/kg and PCV of PRBC is considered around 60%.

The 131 ml of WB transfused in this case corresponded to 44 ml/kg, which
was two times higher than the maximum volume recommended for WB
allotransfusion. Risk of bleeding should have been more seriously anticipated
and PCV measured preoperatively. Moreover, PCV should have been followed
before and during transfusion in order to estimate more accurately the blood
volume to be transfused and to monitor more closely the response to
transfusion. Although the cat was hypovolemic, PRBC might have been used
to limit the volume of WB and therefore the risk of transfusion-related
circulatory overload. Nevertheless, feline PRBC are not available in our
institution. Furthermore, WB offers the benefit of providing clotting factors
and platelets, which were surely needed to control such a severe bleeding.
Transfusion rate started at 5 ml/kg/h, which was ten times higher than the

maximum initial infusion rate recommended for WB transfusion.

Given that hemorrhage is a predictable major complication of PDA ligation
and knowing all the blood compatibility issues in cats, typed and cross-
matched compatible feline blood should have been available before starting
surgery. Although feline blood is often less available and more difficult to
collect due to cat size and behavior, the lack of immediately available

compatible blood constituted a failure of planning this elective surgery

properly.
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Autotransfusion

Autotransfusion consists in administering autologous blood to a patient,
which means blood that has previously been collected from this patient
himself. It offers the advantage of reducing the risk of transmission of
infectious diseases and of transfusion reactions ( 27 ). Three strategies of

autotransfusion are currently used:

Preoperative autologous blood donation
Preoperative autologous blood donation consists in collecting blood over the

weeks prior to a surgical procedure that could potentially be associated with
significant blood loss in order to have autologous blood available if

hemorrhage occurs ( 27).

Acute normovolemic hemodilution

Acute normovolemic hemodilution consists in collecting blood prior to a
surgical procedure that could potentially be associated with significant blood
loss but it is performed shortly before or after induction of anesthesia, and
the circulating blood volume is restored with crystalloids or colloids. The
main benefit is the reduction of red blood cells loss when WB with lower PCV
is lost after acute normovolemic hemodilution ( 27 ).

Cell salvage

Cell salvage consists in collecting and washing blood lost intra- or
postoperatively before administering it back to the patient. This technique

requires a cell separator system that is not available in our institution ( 27 ).

These three strategies have been proven to be efficient in reducing

allotransfusion in humans ( 29 - 31 ). Both preoperative autologous blood
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donation and acute normovolemic hemodilution might have been
implemented to the presurgical management of the elective procedure

presented here to ward off blood compatibility and availability issues in cats.

Xenotransfusion

Several studies have reported successful outcome when canine blood was
transfused to cats ( 1 - 9 ). No severe acute hemolysis or other adverse
reactions were reported, leading to the assumption that cats were lacking
strong naturally occurring antibodies against dog erythrocyte antigens ( 1 - 9
). However, recipient cats developed antibodies within 4 to 7 days after the
first transfusion, leading to a delayed hemolytic reaction (1, 3, 4 ). Indeed,
repeated dog blood transfusion later than 4 to 6 days after the first
transfusion led to anaphylaxis with dead frequently ensuing (1, 3,4 ). The
average lifespan of transfused erythrocytes was <4 days with canine blood

while it reached 30 days with compatible feline blood ( 2, 32 ).

Even though several studies did not report severe acute adverse reaction
when cats were transfused with canine blood, non-fatal acute hemolytic

reactions were recently described (1 -1

). The rapid hemolysis following
xenotransfusion suggested that naturally occurring antibodies against canine
erythrocytes antigens were present in cats, the prevalence of these
antibodies being higher in type A than in type B cats. Non-fatal acute
hemolytic reactions occur in cats receiving canine blood, regardless of the

canine donor blood type ( 10, 11 ). As transfused canine erythrocytes are

short-lived, their beneficial effects tend to be very transient ( 10).
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Major and minor cross-match tests should always be performed prior to dog-
to-cat transfusion. However, a completely compatible canine blood might be
extremely difficult to find. Indeed, a recent study showed that 98. 1% of the
minor cross-match tests performed between feline recipient's erythrocytes
and canine donor's plasma were positive ( 11 ). Because canine antibodies
are significantly diluted in the feline recipient's blood stream when a small
volume of blood is transfused, the clinical significance of positive minor
cross-match tests might be limited. Therefore, dogs compatible for major
cross-match tests would be preferred over those compatible for minor cross-
match tests ( 11 ). Nevertheless, as the volume of canine blood transfused in
the present case was large, this assumption might not be true and the
transfusion might have led to significant hemolysis and worsened the pre-

existing anemia.

The cat did not show any sign of acute hemolytic reaction despite it was
typed A and neither major nor minor cross-match tests were performed prior
to transfusion. Because cats develop antibodies within 4 to 7 days of
transfusion, it was recommended to the owner that the patient remained
hospitalized for at least 7 days to monitor for possible adverse reactions.
When it was discharged, the hematocrit was within normal limits and its

absolute reticulocyte count showed regeneration ( 33 ).

Xenotransfusion may have a place when compatible feline blood is not
available in emergency settings. However, the management of the extensive
bleeding that occurred in the case presented here should have been better

anticipated as hemorrhage is the most common complication associated with
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PDA ligation. Extra efforts should have been made to obtain typed and cross-
matched compatible feline blood prior to surgery. Otherwise, autotransfusion
using either preoperative autologous blood donation or acute normovolemic

hemodilution should have been considered.

Providing Local Analgesia for Lateral Thoracotomy

Intercostal nerve blocks should have been used as part of the anesthetic
protocol. Several studies have proven their beneficial effects for dogs
undergoing a variety of thoracic surgeries ( 34 - 37 ). Furthermore, these
blocks are fairly easy to perform and do not impose significant risk when
performed correctly ( 38 ). Adding intercostal nerve blocks would potentially
have improved the post-operative comfort of the cat, thereby preventing

changes of the analgesic plan.

Concluding Remarks

PDA is a rare feline cardiac disease that can be efficiently corrected by
surgery. Hemorrhage is the most common intraoperative complication
associated with PDA closure procedures. Knowing blood compatibility and
availability issues in cats, typed and cross-matched compatible feline blood
should be available when performing an elective surgery associated with a
high risk of bleeding. Nevertheless, when compatible allogenic blood is not
available, autotransfusion is a sustainable option that should be considered
prior to an elective surgery in cats. Xenotransfusion with canine blood should
be regarded as a life-saving alternative in emergency settings but should not

compensate for failure in the presurgical planning of an elective procedure.

https://assignbuster.com/life-threatening-hemorrhage-during-patent-ductus-
arteriosus-ligation-in-a-cat-xenotransfusion-with-canine-blood/



Life-threatening hemorrhage during paten... - Paper Example Page 15

Data Availability Statement

The raw data supporting the conclusions of this article will be made available

by the authors, without undue reservation, to any qualified researcher.

Ethics Statement

Ethical review and approval was not required for the animal study because
this case report has been written using data collected in a clinical setting. No
research has been performed on the patient. While signing the
hospitalization contract, the owner is aware and accepts that data
concerning his animal might be used for scientific purposes without further
consent, guaranteeing confidentiality and anonimity of the owner. Written
informed consent was obtained from the owners for the participation of their

animals in this study.

Author Contributions

JD and CS were involved in clinical management of the case. D, CS, and DS
were involved in data treatment, interpretation, and preparation of the

manuscript.

Conflict of Interest

The authors declare that the research was conducted in the absence of any
commercial or financial relationships that could be construed as a potential

conflict of interest.

https://assignbuster.com/life-threatening-hemorrhage-during-patent-ductus-
arteriosus-ligation-in-a-cat-xenotransfusion-with-canine-blood/



Life-threatening hemorrhage during paten... - Paper Example Page 16

Acknowledgments

The authors would like to acknowledge Dr. Alexandru Tutunaru for the help
he brought in clinical management of the case and Dr. Stephanie Noél for

providing details about the surgical technique.

References

1. Hessler J, Davis LE, Dale HE. Effect of repeated transfusions of dog blood

to cats. Small Anim Clin . (1962) 2: 684-7.

2. Clark CH, Kiesel GK. Longevity of red blood cells in interspecies

transfusion. / Am Vet Med Assoc . (1963) 143: 400-1.

PubMed Abstract | Google Scholar

3. René JGF. Hetero-transfusion in the cat (Thesis). Ecole Nationale

Vétérinaire de Toulouse, Toulouse, France (1968).

4. Lautié R, Coulon J, Geral MF. Blood hetero-transfusion in the cat.
Immunological and clinical study [in French]. Rev Med Vet . (1969) 120: 311-

23.

5. Bovens C, Gruffydd-Jones T. Xenotransfusion with canine blood in the
feline species: review of the literature. J Feline Med Surg . (2013) 15: 62-7.

doi: 10. 1177/1098612X12460530

PubMed Abstract | CrossRef Full Text | Google Scholar

https://assignbuster.com/life-threatening-hemorrhage-during-patent-ductus-
arteriosus-ligation-in-a-cat-xenotransfusion-with-canine-blood/


http://scholar.google.com/scholar_lookup?author=C+Bovens&author=T+Gruffydd-Jones+&publication_year=2013&title=Xenotransfusion+with+canine+blood+in+the+feline+species%3A+review+of+the+literature&journal=J+Feline+Med+Surg&volume=15&pages=62-7
https://doi.org/10.1177/1098612X12460530
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=22983454
http://scholar.google.com/scholar_lookup?author=CH+Clark&author=GK+Kiesel+&publication_year=1963&title=Longevity+of+red+blood+cells+in+interspecies+transfusion&journal=J+Am+Vet+Med+Assoc&volume=143&pages=400-1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=14049529

Life-threatening hemorrhage during paten... - Paper Example Page 17

6. Gowan R. Canine blood transfusion in a cat with erythroid leukemia. In:
Proceedings of The Autralian College of Veterinary Science Week . Surfer's

Paradise, QLD (2004). p. 29-30.

7. Sarpataki O, Bedecean I, Codea R, Bel L, Catana R, Marcus I, et al. Blood
transfusion with canine blood in two cats with hypovolemic anemia. Bull Univ
Agric Sci Vet Med Cluj Napoca . (2014) 71: 513-4. doi: 10. 15835/buasvmcn-

vm: 10622

CrossRef Full Text | Google Scholar

8. Weingram T. Xenotransfusion of canine blood to a cat. /sr/ Vet Med.

(2014) 69: 50-2. Available online at: https://jourals. indexcopernicus.

com/search/details? id= 8983

Google Scholar

9. Oron L, Bruchim Y, Klainbart S, Kelmer E. Ultrasound-guided intracardiac
xenotransfusion of canine packed red blood cells and epinephrine to the left
ventricle of a severely anemic cat during cardiopulmonary resuscitation. /

Vet Emerg Crit Care . (2017) 27: 218-23. doi: 10. 1111/vec. 12565

PubMed Abstract | CrossRef Full Text | Google Scholar

10. Euler CC, Raj K, Mizukami K, Murray L, Chen CY, Mackin A, et al.
Xenotransfusion in anemic cats with blood compatibility issues: pre- and
post-transfusion laboratory diagnostic and crossmatching studies. Vet Clin

Pathol . (2016) 45: 244-53. doi: 10. 1111/vcp. 12366

https://assignbuster.com/life-threatening-hemorrhage-during-patent-ductus-
arteriosus-ligation-in-a-cat-xenotransfusion-with-canine-blood/


http://scholar.google.com/scholar_lookup?author=L+Oron&author=Y+Bruchim&author=S+Klainbart&author=E+Kelmer+&publication_year=2017&title=Ultrasound-guided+intracardiac+xenotransfusion+of+canine+packed+red+blood+cells+and+epinephrine+to+the+left+ventricle+of+a+severely+anemic+cat+during+cardiopulmonary+resuscitation&journal=J+Vet+Emerg+Crit+Care&volume=27&pages=218-23
https://doi.org/10.1111/vec.12565
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=28072500
http://scholar.google.com/scholar_lookup?author=T+Weingram+&publication_year=2014&title=Xenotransfusion+of+canine+blood+to+a+cat&journal=Isr+J+Vet+Med.&volume=69&pages=50-2
https://jourals.indexcopernicus.com/search/details?id=8983
https://jourals.indexcopernicus.com/search/details?id=8983
http://scholar.google.com/scholar_lookup?author=O+Sarpataki&author=I+Bedecean&author=R+Codea&author=L+Bel&author=R+Catana&author=I+Marcus+&publication_year=2014&title=Blood+transfusion+with+canine+blood+in+two+cats+with+hypovolemic+anemia&journal=Bull+Univ+Agric+Sci+Vet+Med+Cluj+Napoca&volume=71&pages=513-4
https://doi.org/10.15835/buasvmcn-vm:%2010622

Life-threatening hemorrhage during paten... - Paper Example Page 18

CrossRef Full Text | Google Scholar

11. Priolo V, Masucci M, Spada E, Proverbio D, Pennisi MG. Naturally
occurring antibodies in cats against dog erythrocyte antigens and vice versa.

J Feline Med Surg . (2018) 20: 690-5. doi: 10. 1177/1098612X17727232

PubMed Abstract | CrossRef Full Text | Google Scholar

12. Schrope DP. Prevalence of congenital heart disease in 76 301 mixed-
breed dogs and 57 025 mixed-breed cats. J Vet Cardiol . (2015) 17: 192-202.

doi: 10. 1016/j. jvc. 2015. 06. 001

PubMed Abstract | CrossRef Full Text | Google Scholar

13. Tidholm A, Ljungvall I, Michal J, Haggstrom J, Hoglund K. Congenital heart
defects in cats: a retrospective study of 162 cats (1996-2013). / Vet Cardiol .

(2015) 17: S215-9. doi: 10. 1016/j. jvc. 2014. 09. 004

PubMed Abstract | CrossRef Full Text | Google Scholar

14. Scansen BA, Schneider M, Bonagura JD. Sequential segmental
classification of feline congenital heart disease. / Vet Cardiol . (2015) 17:

S10-52. doi: 10. 1016/j. jvc. 2015. 04. 005

PubMed Abstract | CrossRef Full Text | Google Scholar

15. Jones CL, Buchanan JW. Patent ductus arteriosus: anatomy and surgery in

a cat. / Am Vet Med Assoc . (1981) 179: 364-9.

PubMed Abstract | Google Scholar

https://assignbuster.com/life-threatening-hemorrhage-during-patent-ductus-
arteriosus-ligation-in-a-cat-xenotransfusion-with-canine-blood/


http://scholar.google.com/scholar_lookup?author=CL+Jones&author=JW+Buchanan+&publication_year=1981&title=Patent+ductus+arteriosus%3A+anatomy+and+surgery+in+a+cat&journal=J+Am+Vet+Med+Assoc&volume=179&pages=364-9
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=6457021
http://scholar.google.com/scholar_lookup?author=BA+Scansen&author=M+Schneider&author=JD+Bonagura+&publication_year=2015&title=Sequential+segmental+classification+of+feline+congenital+heart+disease&journal=J+Vet+Cardiol&volume=17&pages=S10-52
https://doi.org/10.1016/j.jvc.2015.04.005
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26776571
http://scholar.google.com/scholar_lookup?author=A+Tidholm&author=I+Ljungvall&author=J+Michal&author=J+H%C3%A4ggstr%C3%B6m&author=K+H%C3%B6glund+&publication_year=2015&title=Congenital+heart+defects+in+cats%3A+a+retrospective+study+of+162+cats+(1996-2013)&journal=J+Vet+Cardiol&volume=17&pages=S215-9
https://doi.org/10.1016/j.jvc.2014.09.004
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26776580
http://scholar.google.com/scholar_lookup?author=DP+Schrope+&publication_year=2015&title=Prevalence+of+congenital+heart+disease+in+76+301+mixed-breed+dogs+and+57+025+mixed-breed+cats&journal=J+Vet+Cardiol&volume=17&pages=192-202
https://doi.org/10.1016/j.jvc.2015.06.001
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26363941
http://scholar.google.com/scholar_lookup?author=V+Priolo&author=M+Masucci&author=E+Spada&author=D+Proverbio&author=MG+Pennisi+&publication_year=2018&title=Naturally+occurring+antibodies+in+cats+against+dog+erythrocyte+antigens+and+vice+versa&journal=J+Feline+Med+Surg&volume=20&pages=690-5
https://doi.org/10.1177/1098612X17727232
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=28840776
http://scholar.google.com/scholar_lookup?author=CC+Euler&author=K+Raj&author=K+Mizukami&author=L+Murray&author=CY+Chen&author=A+Mackin+&publication_year=2016&title=Xenotransfusion+in+anemic+cats+with+blood+compatibility+issues%3A+pre-+and+post-transfusion+laboratory+diagnostic+and+crossmatching+studies&journal=Vet+Clin+Pathol&volume=45&pages=244-53
https://doi.org/10.1111/vcp.12366

Life-threatening hemorrhage during paten... - Paper Example Page 19

16. Schneider M, Hildebrandt N. Transvenous embolization of the patent
ductus arteriosus with detachable coils in 2 cats. J Vet Intern Med . (2003)

17: 349-53. doi: 10. 1111/j. 1939-1676. 2003. tb02460. x

PubMed Abstract | CrossRef Full Text | Google Scholar

17. Ranganathan B, LeBlanc NL, Scollan KF, Townsend KL, Agarwal D,
Milovancev M. Comparison of major complication and survival rates between
surgical ligation and use of a canine ductal occluder device for treatment of
dogs with left-to-right shunting patent ductus arteriosus. f Am Vet Med Assoc

. (2018) 253: 1046-52. doi: 10. 2460/javma. 253. 8. 1046

PubMed Abstract | CrossRef Full Text | Google Scholar

18. Hutton JE, Steffey ME, Runge JJ, McClaran JK, Silverman SJ, Kass PH.
Surgical and nonsurgical management of patent ductus arteriosus in cats: 28
cases (1991-2012). / Am Vet Med Assoc . (2015) 247: 278-85. doi: 10.

2460/javma. 247. 3. 278

PubMed Abstract | CrossRef Full Text | Google Scholar

19. Bascunan A, Thieman Mankin KM, Saunders AB, Bright JM, Scharf V,
Singh A, et al. Patent ductus arteriosus in cats (Felis catus): 50 cases (2000-

2015). J Vet Cardiol . (2017) 19: 35-43. doi: 10. 1016/j. jvc. 2016. 10. 002

PubMed Abstract | CrossRef Full Text | Google Scholar

https://assignbuster.com/life-threatening-hemorrhage-during-patent-ductus-
arteriosus-ligation-in-a-cat-xenotransfusion-with-canine-blood/


http://scholar.google.com/scholar_lookup?author=A+Bascunan&author=KM+Thieman+Mankin&author=AB+Saunders&author=JM+Bright&author=V+Scharf&author=A+Singh+&publication_year=2017&title=Patent+ductus+arteriosus+in+cats+(Felis+catus)%3A50+cases+(2000-2015)&journal=J+Vet+Cardiol&volume=19&pages=35-43
https://doi.org/10.1016/j.jvc.2016.10.002
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=27919727
http://scholar.google.com/scholar_lookup?author=JE+Hutton&author=ME+Steffey&author=JJ+Runge&author=JK+McClaran&author=SJ+Silverman&author=PH+Kass+&publication_year=2015&title=Surgical+and+nonsurgical+management+of+patent+ductus+arteriosus+in+cats%3A+28+cases+(1991-2012)&journal=J+Am+Vet+Med+Assoc&volume=247&pages=278-85
https://doi.org/10.2460/javma.247.3.278
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=26176727
http://scholar.google.com/scholar_lookup?author=B+Ranganathan&author=NL+LeBlanc&author=KF+Scollan&author=KL+Townsend&author=D+Agarwal&author=M+Milovancev+&publication_year=2018&title=Comparison+of+major+complication+and+survival+rates+between+surgical+ligation+and+use+of+a+canine+ductal+occluder+device+for+treatment+of+dogs+with+left-to-right+shunting+patent+ductus+arteriosus&journal=J+Am+Vet+Med+Assoc&volume=253&pages=1046-52
https://doi.org/10.2460/javma.253.8.1046
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=30272512
http://scholar.google.com/scholar_lookup?author=M+Schneider&author=N+Hildebrandt+&publication_year=2003&title=Transvenous+embolization+of+the+patent+ductus+arteriosus+with+detachable+coils+in+2+cats&journal=J+Vet+Intern+Med&volume=17&pages=349-53
https://doi.org/10.1111/j.1939-1676.2003.tb02460.x
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=12774978

Life-threatening hemorrhage during paten... - Paper Example Page 20

20. Hunt GB, Simpson DJ, Beck JA, Goldsmid SA, Lawrence D, Pearson MRB,
et al. Intraoperative hemorrhage during patent ductus arteriosus ligation in

dogs. Vet Surg . (2001) 30: 58-63. doi: 10. 1053/jvet. 2001. 20339

PubMed Abstract | CrossRef Full Text | Google Scholar

21. Moores AL, Halfacree ZJ, Baines SJ, Lipscomb VJ. Indications, outcomes
and complications following lateral thoracotomy in dogs and cats. / Small

Anim Pract . (2007) 48: 695-8. doi: 10. 1111/j. 1748-5827. 2007. 00417. x

PubMed Abstract | CrossRef Full Text | Google Scholar

22. Giger U, Bucheler ). Transfusion of type-A and type-B blood to cats. / Am

Vet Med Assoc . (1991) 198: 411-8.

PubMed Abstract | Google Scholar

23. Kisielewicz C, Self IA. Canine and feline blood transfusions: controversies
and recent advances in administration practices. Vet Anaesth Analg . (2014)

41: 233-42. doi: 10. 1111/vaa. 12135

PubMed Abstract | CrossRef Full Text | Google Scholar

24. Weinstein NM, Blais MC, Harris K, Oakley DA, Aronson LR, Giger U. A
newly recognized blood group in domestic shorthair cats: the mik red cell
antigen. J Vet Intern Med . (2007) 21: 287-92. doi: 10. 1111/j. 1939-1676.

2007. tb02962. x

PubMed Abstract | CrossRef Full Text | Google Scholar

https://assignbuster.com/life-threatening-hemorrhage-during-patent-ductus-
arteriosus-ligation-in-a-cat-xenotransfusion-with-canine-blood/


http://scholar.google.com/scholar_lookup?author=NM+Weinstein&author=MC+Blais&author=K+Harris&author=DA+Oakley&author=LR+Aronson&author=U+Giger+&publication_year=2007&title=A+newly+recognized+blood+group+in+domestic+shorthair+cats%3A+the+mik+red+cell+antigen&journal=J+Vet+Intern+Med&volume=21&pages=287-92
https://doi.org/10.1111/j.1939-1676.2007.tb02962.x
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=17427390
http://scholar.google.com/scholar_lookup?author=C+Kisielewicz&author=IA+Self+&publication_year=2014&title=Canine+and+feline+blood+transfusions%3A+controversies+and+recent+advances+in+administration+practices&journal=Vet+Anaesth+Analg&volume=41&pages=233-42
https://doi.org/10.1111/vaa.12135
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=24576208
http://scholar.google.com/scholar_lookup?author=U+Giger&author=J+Bucheler+&publication_year=1991&title=Transfusion+of+type-A+and+type-B+blood+to+cats&journal=J+Am+Vet+Med+Assoc&volume=198&pages=411-8
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=2010334
http://scholar.google.com/scholar_lookup?author=AL+Moores&author=ZJ+Halfacree&author=SJ+Baines&author=VJ+Lipscomb+&publication_year=2007&title=Indications,+outcomes+and+complications+following+lateral+thoracotomy+in+dogs+and+cats&journal=J+Small+Anim+Pract&volume=48&pages=695-8
https://doi.org/10.1111/j.1748-5827.2007.00417.x
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=18045379
http://scholar.google.com/scholar_lookup?author=GB+Hunt&author=DJ+Simpson&author=JA+Beck&author=SA+Goldsmid&author=D+Lawrence&author=MRB+Pearson+&publication_year=2001&title=Intraoperative+hemorrhage+during+patent+ductus+arteriosus+ligation+in+dogs&journal=Vet+Surg&volume=30&pages=58-63
https://doi.org/10.1053/jvet.2001.20339
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=11172461

Life-threatening hemorrhage during paten... - Paper Example Page 21

25. Kohn B, Weingart C. Feline transfusion medicine. In: Day MJ, Kohn B,
editors. BSAVA Manual of Canine and Feline Haematology and Transfusion
Medicine , 2nd ed. Gloucester: British Small Animal Veterinary Association

(2012) p. 308-318.

Google Scholar

26. Cornell University College of Veterinary Medicine. Eclinpath: Leave the

Textbook . Available online at: http://eclinpath. com/hemostasis/transfusion-

medicine/transfusion-therapy/ (accessed February 21, 2020).

Google Scholar

27. Chohan AS, Davidow EB. Clinical pharmacology and administration of
fluid, electrolytes, and blood component solutions. In: Grimm KA, Lamont LA,
Tranquilli W], Greene SA, Robertson SA, editors. Veterinary Anesthesia and
Analgesia, The fifth edition of Lumb and Jones . Oxford: Wiley Blackwell

(2015) p. 386-413.

Google Scholar

28. Weingart C, Giger U, Kohn B. Whole blood transfusion in 91 cats: a
clinical evaluation. J Fel Med Surg . (2004) 6: 139-48. doi: 10. 1016/j. jfms.

2004. 01. 005

CrossRef Full Text | Google Scholar

29. Forgie MA, Wells PS, Laupacis A, Fergusson D. Preoperative autologous

donation decreased allogenic transfusion by relative 63 percent, but

https://assignbuster.com/life-threatening-hemorrhage-during-patent-ductus-
arteriosus-ligation-in-a-cat-xenotransfusion-with-canine-blood/


http://scholar.google.com/scholar_lookup?author=C+Weingart&author=U+Giger&author=B+Kohn+&publication_year=2004&title=Whole+blood+transfusion+in+91+cats%3A+a+clinical+evaluation&journal=J+Fel+Med+Surg&volume=6&pages=139-48
https://doi.org/10.1016/j.jfms.2004.01.005
http://scholar.google.com/scholar_lookup?author=AS+Chohan&author=EB+Davidow+&publication_year=2015&title=Clinical+pharmacology+and+administration+of+fluid,+electrolytes,+and+blood+component+solutions&journal=Veterinary+Anesthesia+and+Analgesia,+The+fifth+edition+of+Lumb+and+Jones&pages=386-413
http://scholar.google.com/scholar_lookup?title=Eclinpath%3A+Leave+the+Textbook
http://eclinpath.com/hemostasis/transfusion-medicine/transfusion-therapy/
http://eclinpath.com/hemostasis/transfusion-medicine/transfusion-therapy/
http://scholar.google.com/scholar_lookup?author=B+Kohn&author=C+Weingart+&publication_year=2012&title=Feline+transfusion+medicine&journal=BSAVA+Manual+of+Canine+and+Feline+Haematology+and+Transfusion+Medicine&pages=308-318

Life-threatening hemorrhage during paten... - Paper Example Page 22

increases exposure to all reb blood cell transfusion by 30 percent: results of
a meta-analysis. International Study of Perioperative Transfusion (ISPOT)
Investigators. Arch Int Med . (1998) 158: 610-6. doi: 10. 1001/archinte. 158.

6. 610

CrossRef Full Text | Google Scholar

30. Monk TG, Goonough LT, Brecher ME, Pulley DD, Colberg JW, Andriole GL,
et al. Acute normovolemic hemodilution can replace preoperative autologous
blood donation as a standard of care for autologous blood procurement in
radical prostatectomy. Anesth Analg . (1997) 85: 953-8. doi: 10.

1097/00000539-199711000-00001

PubMed Abstract | CrossRef Full Text | Google Scholar

31. Carless PD, Henry DA, Moxey AJ, O'Connell D, Brown T, Fergusson DA.
Cell salvage for minimizing perioperative allogenic blood transfusion.
Cochrane Database Syst Rev . (2010) 4: CD001888. doi: 10. 1002/14651858.

CD001888. pub3

CrossRef Full Text | Google Scholar

32. Marion RS, Smith JE. Survival of erythrocytes after autologous and

allogenic transfusion in cats. / Am Vet Med Assoc . (1983) 183: 1437-39.

Google Scholar

33. Cornell University College of Veterinary Medicine. Eclinpath: Leave the

Textbook. Available online at: http://eclinpath.

https://assignbuster.com/life-threatening-hemorrhage-during-patent-ductus-
arteriosus-ligation-in-a-cat-xenotransfusion-with-canine-blood/


http://eclinpath.com/hematology/tests/absolute-reticulocyte-count/
http://scholar.google.com/scholar_lookup?author=RS+Marion&author=JE+Smith+&publication_year=1983&title=Survival+of+erythrocytes+after+autologous+and+allogenic+transfusion+in+cats&journal=J+Am+Vet+Med+Assoc&volume=183&pages=1437-39
http://scholar.google.com/scholar_lookup?author=PD+Carless&author=DA+Henry&author=AJ+Moxey&author=D+O'Connell&author=T+Brown&author=DA+Fergusson+&publication_year=2010&title=Cell+salvage+for+minimizing+perioperative+allogenic+blood+transfusion&journal=Cochrane+Database+Syst+Rev&volume=4&pages=CD001888
https://doi.org/10.1002/14651858.CD001888.pub3
http://scholar.google.com/scholar_lookup?author=TG+Monk&author=LT+Goonough&author=ME+Brecher&author=DD+Pulley&author=JW+Colberg&author=GL+Andriole+&publication_year=1997&title=Acute+normovolemic+hemodilution+can+replace+preoperative+autologous+blood+donation+as+a+standard+of+care+for+autologous+blood+procurement+in+radical+prostatectomy&journal=Anesth+Analg&volume=85&pages=953-8
https://doi.org/10.1097/00000539-199711000-00001
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=9356083
http://scholar.google.com/scholar_lookup?author=MA+Forgie&author=PS+Wells&author=A+Laupacis&author=D+Fergusson+&publication_year=1998&title=Preoperative+autologous+donation+decreased+allogenic+transfusion+by+relative+63+percent,+but+increases+exposure+to+all+reb+blood+cell+transfusion+by+30+percent%3A+results+of+a+meta-analysis.+International+Study+of+Perioperative+Transfusion+(ISPOT)+Investigators&journal=Arch+Int+Med&volume=158&pages=610-6
https://doi.org/10.1001/archinte.158.6.610

Life-threatening hemorrhage during paten... - Paper Example Page 23

com/hematology/tests/absolute-reticulocyte-count/ (accessed February 27,

2019).

Google Scholar

34. Berg RJ, Orton EC. Pulmonary function in dogs after intercostal
thoracotomy: comparison of morphine, oxymorphone, and selective

intercostal nerve block. Am J Vet Res . (1986) 47: 471-4.

PubMed Abstract | Google Scholar

35. Flecknell PA, Kirk AJB, Liles JH, Hayes PH, Dark JH. Post-operative
analgesia following thoracotomy in the dog: an evaluation of the effects of
bupivacaine intercostal nerve block and nalbuphine on respiratory function.

Lab Anim . (1991) 25: 319-24. doi: 10. 1258/002367791780810029

PubMed Abstract | CrossRef Full Text | Google Scholar

36. Thompson SE, Johnson JM. Analgesia in dogs after intercostal
thoracotomy: a comparison of morphine, selective intercostal nerve block,
and interpleural regional analgesia with bupivacaine. Vet Surg . (1991) 20:

73-7. doi: 10. 1111/j. 1532-950X. 1991. tb00309. x

PubMed Abstract | CrossRef Full Text | Google Scholar

37. Pascoe PJ, Dyson DH. Analgesia after lateral thoracotomy in dogs:
epidural morphine vs. intercostal bupivacaine. Vet Surg . (1993) 22: 141-7.

doi: 10. 1111/j. 1532-950X. 1993. tb01689. x

PubMed Abstract | CrossRef Full Text | Google Scholar

https://assignbuster.com/life-threatening-hemorrhage-during-patent-ductus-
arteriosus-ligation-in-a-cat-xenotransfusion-with-canine-blood/


http://scholar.google.com/scholar_lookup?author=PJ+Pascoe&author=DH+Dyson+&publication_year=1993&title=Analgesia+after+lateral+thoracotomy+in+dogs%3A+epidural+morphine+vs.+intercostal+bupivacaine&journal=Vet+Surg&volume=22&pages=141-7
https://doi.org/10.1111/j.1532-950X.1993.tb01689.x
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=8511848
http://scholar.google.com/scholar_lookup?author=SE+Thompson&author=JM+Johnson+&publication_year=1991&title=Analgesia+in+dogs+after+intercostal+thoracotomy%3A+a+comparison+of+morphine,+selective+intercostal+nerve+block,+and+interpleural+regional+analgesia+with+bupivacaine&journal=Vet+Surg&volume=20&pages=73-7
https://doi.org/10.1111/j.1532-950X.1991.tb00309.x
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=1901183
http://scholar.google.com/scholar_lookup?author=PA+Flecknell&author=AJB+Kirk&author=JH+Liles&author=PH+Hayes&author=JH+Dark+&publication_year=1991&title=Post-operative+analgesia+following+thoracotomy+in+the+dog%3A+an+evaluation+of+the+effects+of+bupivacaine+intercostal+nerve+block+and+nalbuphine+on+respiratory+function&journal=Lab+Anim&volume=25&pages=319-24
https://doi.org/10.1258/002367791780810029
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=1753691
http://scholar.google.com/scholar_lookup?author=RJ+Berg&author=EC+Orton+&publication_year=1986&title=Pulmonary+function+in+dogs+after+intercostal+thoracotomy%3A+comparison+of+morphine,+oxymorphone,+and+selective+intercostal+nerve+block&journal=Am+J+Vet+Res&volume=47&pages=471-4
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=2420241
http://scholar.google.com/scholar_lookup?title=Eclinpath%3A+Leave+the+Textbook.
http://eclinpath.com/hematology/tests/absolute-reticulocyte-count/

Life-threatening hemorrhage during paten... - Paper Example Page 24

38. Campoy L, Read M, Peralta S. Canine and feline local anesthetic and
analgesic techniques. In: Grimm KA, Lamont LA, Tranquilli W], Greene SA,
Robertson SA, editors. Veterinary Anesthesia and Analgesia, The fifth edition

of Lumb and Jones. Oxford: Wiley Blackwell (2015) p. 827-56.

Google Scholar

https://assignbuster.com/life-threatening-hemorrhage-during-patent-ductus-
arteriosus-ligation-in-a-cat-xenotransfusion-with-canine-blood/


http://scholar.google.com/scholar_lookup?author=L+Campoy&author=M+Read&author=S+Peralta+&publication_year=2015&title=Canine+and+feline+local+anesthetic+and+analgesic+techniques&journal=Veterinary+Anesthesia+and+Analgesia,+The+fifth+edition+of+Lumb+and+Jones.&pages=827-56

	Life-threatening hemorrhage during patent ductus arteriosus ligation in a cat: xe...
	Background
	Case Presentation
	Discussion
	Prevalence of PDA in the Feline Population
	PDA Closure Procedures and Associated Complications
	Blood Transfusion Issues in the Feline Patient
	Allotransfusion
	Autotransfusion
	Preoperative autologous blood donation
	Acute normovolemic hemodilution
	Cell salvage

	Xenotransfusion
	Providing Local Analgesia for Lateral Thoracotomy


	Concluding Remarks
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Conflict of Interest
	Acknowledgments
	References


