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Sighthounds in
general, and
greyhounds in
particular, have
evolved over
the past 6,000
to 7,000 years
to follow their
prey by sight.
Hence, they
have developed
numerous
physiologic and
hematologic
adaptations
specific to the

breeds.1

In retired racing greyhounds (RRGs), the packed cell volume (PCV), hemoglobin concentration, red blood cell (RBC)
count, and whole blood viscosity are higher, while the white blood cell count, neutrophil count, and platelet count
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count, and whole blood viscosity are higher, while the white blood cell count, neutrophil count, and platelet count
are lower than in other dogs (reviewed in 2). The serum total protein, globulin, alpha-globulin, and beta-globulin

concentrations are also lower than in non-greyhound dogs.3-5 Interestingly, platelet aggregation under high shear,
as determined with the platelet function analyzer 100 (PFA-100), is significantly higher in RRGs than in non-

greyhound dogs.6 The latter is particularly noteworthy, since lower platelet counts typically lead to prolonged

closure times when using PFA.7

There was anecdotal information suggesting the hemostatic system in greyhounds is also di!erent. After losing a
greyhound patient due to unexplained bleeding in early 2003, I embarked in a saga to determine why greyhounds
bleed spontaneously. Shortly thereafter, I also discovered that some actually clot excessively. This review article
summarizes my clinical and research experience during the past 15 years trying to decipher hemostasis in
greyhounds.

Hemostasis for cliniciansHemostasis for clinicians
Under normal conditions, injury to a blood vessel leads to
immediate vascular changes (e.g. vasoconstriction) and rapid
activation of the hemostatic system. Changes in axial blood
flow lead to exposure of circulating blood to subendothelial
collagen, resulting in rapid adhesion of platelets to the
a!ected area. The adhesion of platelets to the
subendothelium is mediated by adhesive proteins, such as
von Willebrand factor (vWF) and fibrinogen, among others.
After adhering to the area of endothelial damage, platelets
aggregate and form the primary hemostatic plug, which is short-lived and unstable. The primary hemostatic plug
serves as a framework in which secondary hemostasis occurs because most of the clotting factors “assemble” the
thrombus or clot on the platelet plug (reviewed in 8).

Although the intrinsic, extrinsic, and common coagulation pathways have been well characterized and are still used
to teach physiology of hemostasis, coagulation in vivo does not necessarily follow these distinct pathways. For
example, factors XII and XI do not appear to be necessary for the initiation of coagulation (e.g. dogs and cats with
factor XII deficiency do not have spontaneous bleeding tendencies). It is generally accepted the physiologic
mechanism responsible for clotting in vivo is primarily tissue factor (TF) activation of factor VII. TF is ubiquitous,
and it is present in most every cell surface, with the exception of resting endothelium. Disruption or “damage” to
the endothelial cells causes exposure of circulating blood (containing factor VII) to TF, and rapid activation of the
coagulation cascade via the traditional extrinsic system. Thrombin plays a pivotal role in both the activation and
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coagulation cascade via the traditional extrinsic system. Thrombin plays a pivotal role in both the activation and
inactivation (through thrombomodulin) of the hemostatic mechanisms (reviewed in 9). In the past two decades, the
traditional coagulation cascade has been thought of as a common pathway from early in the process; the

traditional intrinsic, extrinsic, and common pathways are now known to be interrelated.9-11

The stimuli that activate coagulation also trigger the fibrinolytic and kinin pathways. Fibrinolysis is an extremely
important safeguard mechanism because it prevents excessive clot or thrombus formation. When plasmin lyses
fibrinogen and fibrin, it generates fibrin degradation products (FDPs), which impair additional platelet adhesion and
aggregation in the site of injury. Once fibrin has been stabilized by complexing factor XIII, plasmin biodegradation
generates D-dimers instead. The activation of plasminogen into plasmin results in the destruction (lysis) of an
existing clot (or thrombus) and interferes with the normal clotting mechanisms (inhibition of platelet aggregation
and clotting factor activation in the a!ected area). Therefore, excessive fibrinolysis usually leads to spontaneous
bleeding. Two main molecules stimulate plasminogen activation into plasmin: tissue plasminogen activator (tPA)
and urokinase-type plasminogen activator. Three plasminogen activator inhibitors (PAI) termed PAI-1, -2, and -3
inhibit fibrinolysis, leading to thrombosis (reviewed in 8).

Other systems opposing blood coagulation also become
operational once intravascular clotting has occurred. The best
characterized ones include antithrombin (AT), a protein
synthesized by hepatocytes that is a cofactor for heparin and
inhibits the activation of factors IX, X, and thrombin. AT also
inhibits tPA. Proteins C and S are two vitamin K-dependent
anticoagulants also produced by hepatocytes. These three
factors are some of the natural anticoagulants that prevent
excessive clot formation (reviewed in 8).

The thrombelastograph (TEG) is a whole blood coagulation analyser that evaluates cell/protein interaction; it
allows for a global analysis of the hemostatic system, including primary and secondary hemostasis, and the

fibrinolytic system.12,13 The TEG parameters reported by the instrument are as follows: The “R-time” is the time
from addition of the agonist (CaCl2 or TF) to the citrated whole blood in the cup, until the clot formation reaches
detectable levels and represents the enzymatic portion of coagulation. The “K-time” is the time from detection of
the endpoint “R-time” until the clot reaches a determined firmness, a measure of the speed to reach a certain level
of clot strength, representing the clot kinetics. The angle (“alpha”) is related to the fibrinogen concentration (and
function) and the rapidity of fibrin formation and cross-linking, also related to the kinetics of clot formation. The
“MA” is the maximum amplitude or ultimate strength of the fibrin clot and represents primarily the contribution of
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“MA” is the maximum amplitude or ultimate strength of the fibrin clot and represents primarily the contribution of
platelet aggregation to clot formation. “G” provides a measure of clot strength viscoelastographically and is
calculated from the MA. Finally, LY60 represents the percent or proportion of clot lysis (i.e. clot retraction and

fibrinolysis) or decrease in amplitude from the MA at 60 minutes, under the area of the tracing.12,13 In a recent
study, we demonstrated thromboelastographic features in RRGs are di!erent from those in other dogs; mainly the

maximum amplitude and clot strength are significantly lower than in other breeds.13

Surgery and hemostasisSurgery and hemostasis

Surgery typically induces a hypercoagulable state.14 A recent study in humans demonstrated a continuous
increase in clot firmness, as determined by TEG, two to six days after surgery; however, there were no changes in
one-stage prothrombin time (OSPT) or activated partial thromboplastin time (APTT) that suggested

hypercoagulability.14 The proposed mechanism of this hypercoagulability is associated with local tissue trauma,
release of tissue factor from damaged vessels, decreased blood flow, activation of inflammation, and compromised

fibrinolysis.14,15

Intraoperative and immediate postoperative bleeding can be due to local surgical technique (i.e. surgical bleeding)

or to systemic abnormalities (i.e. nonsurgical bleeding).16 The latter includes primary hemostatic defects, such as
thrombocytopenia, platelet dysfunction, or von Willebrand disease (vWD), as well as secondary hemostatic defects,
including hypofibrinogenemia, hypoprothrombinemia, hemophilia A or B, factor VII deficiency, or combined clotting

factor deficiencies.16 Coagulopathy due to trauma must also be considered in such patients.17 Finally, systemic
endothelial damage or dysfunction after postoperative septic complications or hypertensive crises can result in
thrombocytopenia and generalized bleeding, as described in women with hemolysis, elevated liver enzymes, low

platelet count (HELLP) syndrome associated with preeclampsia and in children with hemolytic-uremic syndrome.18

Delayed postoperative bleeding is more likely due to abnormal fibrin stabilization, factor XI deficiency, or enhanced

fibrinolysis.19

Delayed postoperative bleeding in greyhounds and other sighthoundsDelayed postoperative bleeding in greyhounds and other sighthounds
In the early 2000s, we observed what appeared to be a high tendency for bleeding after minor trauma or a simple
surgical procedure, such as gonadectomy, dewclaw removal, skin mass biopsy, or laparotomy in RRGs. Some
a!ected dogs required multiple blood transfusions, and several died or were euthanized. In the majority of the
patients, the one-stage prothrombin time, activated partial thromboplastin time, and platelet counts (PLTs) were
within the reference intervals for the breed.

We therefore conducted a web-based health survey that documented the prevalence of diseases and major causes
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Figure 1: Postoperative bleeding 48 hours after
ovariohysterectomy in a greyhound (bleeding score
3).

We therefore conducted a web-based health survey that documented the prevalence of diseases and major causes

of death in RRGs in North America.20 Bleeding disorders were one of the four most prevalent causes of death
reported, accounting for eight percent of all deaths. Overall, hematologic diseases had a prevalence of 3.3 percent,

with stroke and spontaneous or postoperative bleeding accounting for 46 percent of these.20

We subsequently conducted a prospective study of 88 RRGs that underwent gonadectomy, and evaluated most
clinically relevant hemostatic parameters before surgery, and after a bleeding episode in both “bleeders” and

“nonbleeders.”21 The following tests were used to evaluate primary hemostasis: platelet count, platelet function
with PFA-100 closure time (CT), von Willebrand factor antigen concentration (vWF:Ag) and von Willebrand factor
activity using the collagen binding assay (vWF:CBA). Secondary hemostasis was evaluated with APTT, OSPT,
fibrinogen concentration (FIB), antithrombin (AT) activity, and factor XIII. The fibrinolytic pathway was evaluated by
measuring plasminogen activity (Plmg), antiplasmin activity (AP), and D-dimer concentration.

Although at the time there was no standardized scale to evaluate the severity of bleeding in dogs, we proposed a

system with scores ranging from “0 “to “4,” adapted from the one proposed by Buchanan and Adix22 for children
with idiopathic thrombocytopenic purpura. The final bleeding score assigned to each RRG corresponded with the
highest score recorded during the postoperative period. In dogs with clinical evidence of bleeding (i.e. bleeding
score 1 to 4), the assays of hemostatic function performed at baseline were repeated when the bleeding was
detected. These assays were also performed in a group of sex-matched greyhounds that underwent surgery at the

same time and did not have postoperative bleeding (i.e. bleeding score 0-control dogs).21

None of the dogs developed intraoperative or immediate
postoperative bleeding; however, 26 percent of the dogs
(23/88) had delayed postoperative bleeding 36 to 48 hours
after surgery. The signs of bleeding consisted of cutaneous
bruising that extended from the area of the surgical incision
toward the periphery (Figure 1). There was no bleeding from
mucosal surfaces or in areas distant from the surgical site.
None of the dogs required transfusion of blood components
and the bleeding was self-limiting; bruising was still present at
the time the dogs were discharged four to five days after the

surgery.21 There were no significant di!erences between
“bleeders” and “non-bleeders” preoperatively for any of the
conventional hemostasis assays.

https://www.veterinarypracticenews.com/wp-content/uploads/2020/05/Fig1Couto.jpg
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The AP and AT activities, although within the reference interval, were significantly lower in the “bleeder” group than
in the “non-bleeders” (p<0.001 and p=0.007, respectively). There were no significant postoperative di!erences
between “bleeders” and the control group for any of the hemostatic parameters evaluated.

In that prospective study, we documented for the first time the development of delayed postoperative bleeding
after gonadectomy in RRGs, with a prevalence of 26 percent. In both groups, platelet counts and platelet function
were within the reference ranges for the breed and were not significantly di!erent between “bleeders” and “non-
bleeders.” Selective or combined clotting factor deficiencies were ruled out on the basis of normal fibrinogen
concentration, OSPT, and APTT in the “bleeders.” Factor XIII deficiency was also ruled out on the basis of normal

factor XIII assay.21

Both von Willebrand disease and von Willebrand syndrome (vWS) were excluded on the basis of normal vWF and

CBA.23 Greyhounds commonly have a high-velocity aortic murmur due to relative aortic stenosis.24 Type 2 vWS
—a depletion of high-MW vWF multimers secondary to high shear—has been described in humans with aortic

valve mineralization, and in dogs with aortic and subaortic stenosis.25,26 We ruled out type 2 vWS based on the
fact the vWF:Ag/vWF:CBA ratio was below two.

At the time of the study, we suggested the delayed onset of bleeding (i.e. 36 to 48 hours) in the a!ected
greyhounds could be due to enhanced fibrinolysis, since “bleeders” had lower AP than “non-bleeders” prior to

surgery, suggesting activated fibrinolysis and hence, a hypocoagulable state.21 Subsequent studies revealed

fibrinolysis does not appear to play a role in the delayed postoperative bleeding of greyhounds.27 Using TEG,
fibrinolysis is assessed by the LY30 and LY60 parameters that measure the decreases in MA once fibrinolysis
“loosens up” the clot in the cuvette. In a pilot study of 21 dogs, we found no di!erences in LY60 between “bleeders”

and “non-bleeders.”27 Only the TEG variables that represent the fibrin cross-linking of the clot (i.e. angle) and the
fibrin to platelet interaction or the strength of the clot (i.e. MA and G) were predictors of the outcome. Hence, we
proposed failure to strengthen the clot after surgery was primarily responsible for the bleeding events.

However, recent evidence suggests conventional TEG may not be sensitive enough to detect abnormalities in

fibrinolysis.28,29 Fletcher et al28 described an in vitro model of TEG using tPA and kaolin activation. Subsequently,

the same team further validated this assay in dogs receiving epsilon aminocaproic acid (EACA).30

Considering a routine spay or neuter in a RRG frequently results in hemostatic complications that may lead to
readmission to the clinic for treatment, identifying the patients at risk, and/or developing a simple protocol for
preventing or minimizing this complication will be extremely valuable. With a prevalence of bleeding of 26 percent,
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Figure 2: Severe postoperative bleeding 48 hours
after a rear limb amputation in a greyhound with
osteosarcoma.

preventing or minimizing this complication will be extremely valuable. With a prevalence of bleeding of 26 percent,
as many as 3,500 to 5,000 RRGs may be readmitted to the clinic and treated after routine surgery every year in

the U.S.31

Furthermore, osteosarcoma (OSA) is the most common form of
cancer in RRGs, representing 45 percent of all tumors and
accounting for approximately 25 percent of the deaths in the

breed.20 The standard of treatment in dogs with OSAs is limb
amputation followed by postoperative adjuvant chemotherapy;
thus, owners of RRGs with OSA who elect amputation face the
potential complications, grief, and expenses related to blood
component therapy and intensive care for hemostatic

complications.31 Figure 2 depicts typical postamputation
bleeding in a greyhound. In a retrospective study, we
documented 13 of 46 (28 percent) RRGs undergoing
amputation for bone tumors bled excessively after surgery, and

most required administration of fresh frozen plasma, cryoprecipitate, and or packed red blood cell transfusions.31

Antifibrinolytic agentsAntifibrinolytic agents

Fibrinolytic inhibitors such as epsilon aminocaproic acid (EACA) and tranexamic acid (TXA)28,32-35 have proven to
be e!ective in human patients and horses where bleeding complications are associated with enhanced fibrinolysis,

but they have also been beneficial in patients with systemic bleeding due to other mechanisms.32 Theoretically,
EACA and TXA prevent activation of plasminogen into plasmin on the fibrin surface by preventing the binding of
plasminogen to C-terminal lysine residues on partially degraded fibrin, thus blocking the plasminogen binding site,
which is essential for e"cient plasmin formation (reviewed in 33). Interestingly, EACA neutralizes bleeding states

created experimentally in dogs by infusion of plasmin or a plasminogen activator.34

EACA can either block enhanced fibrinolytic activity, or rapidly restore hyperfibrinolytic states to normal, thus
impeding the dissolution of fibrin clots and thereby decreasing RBC transfusion requirements in human patients

undergoing surgery.35 EACA has a wide therapeutic index; no relevant adverse e!ects were reported in toxicologic

studies in dogs with doses as high as 0.5 g/kg.36

Since we had anecdotal evidence suggesting EACA had a positive e!ect in minimizing bleeding, we evaluated the
prevalence and severity of postoperative bleeding in 100 RRGs undergoing orchiectomy (OHE) that received either
EACA or placebo in a prospective, double-blinded, randomized study. In addition, we aimed to evaluate EACA’s

https://www.veterinarypracticenews.com/wp-content/uploads/2020/05/Fig2Couto.jpg
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EACA or placebo in a prospective, double-blinded, randomized study. In addition, we aimed to evaluate EACA’s

e!ects on selected TEG and fibrinolysis parameters.33

Dogs were randomized to receive either EACA (500 mg PO q8 hours for five days starting the night of the surgery)
or placebo (lactose). The clinicians were blinded as to the type of drug administered. We used the bleeding score

previously reported to classify dogs as “bleeders” or “non-bleeders.”33

Venous blood samples were obtained at 24, 48, and 72 hours after surgery for TEG analysis as previously

described;13 the residual blood samples were centrifuged and plasma aliquots were used for other hemostasis

assays (OSPT, APTT, FIB, plasminogen, and antiplasmin).33

Similar to our previous studies, none of the dogs experienced intraoperative or immediate postoperative bleeding;
however, 15 out of 50 RRGs (30 percent) in the placebo group had delayed postoperative bleeding 36 to 48 hours
after surgery, compared with five out of 50 RRGs (10 percent) in the EACA group (P=0.012); the use of EACA
decreased the odds of bleeding by 79 percent (OR = 0.21, P=0.011). The R and K time shortened (i.e.
“hypercoagulability”) over time in the EACA group, while they lengthened (i.e. “hypocoagulability”) in the placebo
group (Figure 2). In addition, the angle, MA, and G increased postoperatively over time in the EACA group (i.e.
“hypercoagulability”), while they decreased in the placebo group (i.e. “hypocoagulability”). We therefore concluded

the clot kinetics were enhanced in dogs receiving EACA when compared with the placebo group.33

Our results are similar to what Hamada et al described in 1995 in 30 human patients undergoing upper abdominal
surgery that randomly received placebo or carbazochrome sodium sulfonate (CS) and TXA, a drug similar to

EACA.37 They also found significant di!erences between pre-surgical and postsurgical TEG variables in both
groups, and all the patients became hypercoagulable after surgery. The beneficial e!ects of lysine analogues in

bleeding patients were recently reviewed by Hunt.38

Since our early findings, several papers on the use of EACA or TXA have been published in dogs,28,30,39-45 and
EACA or TXA are now commonly used in practice. After extensive studies, we concluded administration of EACA at
approximately 15 mg/kg, PO, q8h (typically 500 mg per dogs per dose) for five days beginning on the day of the
surgery significantly decreases the prevalence of delayed postoperative bleeding in RRGs undergoing surgery by
amplifying and strengthening the fibrin clot. We routinely use EACA in greyhounds undergoing major surgery and in
those that bleed postoperatively. For major surgeries, we use the EACA preemptively; for minor surgeries
(laceration, dental extractions, biopsies, etc.), we send the patient home with a prescription for EACA, and
instructions to its owner administer it if the dog bruises in the area or bleeds from the mouth. EACA in tablet or
capsule form has become increasingly di"cult to obtain or is overly expensive in the U.S. Although, no data on



9/14/20, 1:00 PMVeterinary Practice News

Page 9 of 21https://www.veterinarypracticenews.com/myvpnplus/articles/why-do-some-greyhounds-bleed-and-others-clot-excessively

Figure 6: Delayed postoperative
bleeding after surgical removal of a
small mast cell tumor in a six year-old
Italian greyhound.

capsule form has become increasingly di"cult to obtain or is overly expensive in the U.S. Although, no data on
pharmacokinetics or pharmacodynamics are available to my knowledge, I have been using the injectable EACA
administered orally at the same dosage via syringe—this appears to be as e!ective as tablet or capsule form.

As a final note, we have recognized a similar syndrome of delayed
postoperative bleeding in deerhounds and in Italian greyhounds (Figure 6),
and have anecdotal reports of postoperative bleeding in whippets, Afghan
hounds, Borzois, and some other sighthound breeds.

ThrombosisThrombosis
The terms “thrombus’ and “embolism” were coined by Rudolph Virchow in
the 1850s (reviewed in 46). A thrombus (from the Greek thrombos) is
defined as a clot of blood formed within a blood vessel that remains
attached to its place of origin; an embolus (from the Greek embolus or
wedge-shaped object) is an abnormal particle, such as an air bubble or
piece of thrombus, circulating in the blood. Thromboembolism (TE) is
defined as formation of a clot (thrombus in a blood vessel) that breaks
loose and is carried by the blood stream to occlude another vessel. As a
general rule, venous thrombi are low-flow, fibrin-rich structures, whereas
arterial thrombi are high-flow, platelet-rich clots (2014). Thrombosis can be
due to local factors (e.g. stagnant blood flow) or systemic hypercoagulability.

Numerous hemostatic and hemorrheologic mechanisms can contribute to hypercoagulability (reviewed in 47 and
48). In human medicine, the term “thrombophilia” is used to describe conditions that predispose to venous and

arterial thrombosis by impairing hemostasis.47 Hyperviscosity due to a high circulating red blood cell mass is one

of those factors.49,50

Shortly after starting a race, greyhounds undergo a massive splenic contraction (due to catecholamine release)
that leads to marked increases in the hematocrit (HCT); in some dogs, the HCT during or immediately after a race

can be as high as 80 percent.51,52 Although an optimal increase in HCT (and hence, hemoglobin concentration)
typically enhances aerobic performance and bu!ering during exercise, HCT above this value result in high

viscosity53,54 and markedly decreased cardiac output.54-56 However, a high HCT also has a beneficial e!ect on

endothelial cells, leading to the release of nitrous oxide (NO), and subsequent vasodilation.57-59 To my knowledge,
there are no published reports of red blood cell deformability in greyhounds; in human athletes, the release of high

numbers of young RBCs results in increased deformability and compensates for the higher HCT.54
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Figure 3: MRI T2W image of a brain infarct in a nine-
year-old female, spayed greyhound showing a
hyperintense lesion.

numbers of young RBCs results in increased deformability and compensates for the higher HCT.54

A high HCT and its associated increased viscosity lead to hypercoagulability, due to unknown mechanisms.49 As
Virchow proposed in 1855, “circulating blood does not clot” (reviewed in 46,60. Hence, it is quite likely that
greyhounds and other sighthounds have developed adaptational mechanisms to deal with this risk factor for
thrombosis, thus becoming somewhat “hypocoagulable.” Interestingly, fibrinogen concentrations decrease in human

athletes in association with training.49 Most greyhounds have fibrinogen concentrations below the reference

intervals for dogs (reference intervals 89-180 mg/dL compared to 100-384 mg/dL in non-greyhound dogs.2

Thrombosis and TE are common in cats with hypertrophic cardiomyopathy, but are uncommon in dogs.61

However, we reported that almost four percent of greyhounds had hemostatic disorders, including hypo- and

hypercoagulability, resulting in eight percent of the deaths in the survey.20 Some reports of greyhounds and other

sighthounds with central nervous system (CNS) TE have appeared in the literature62,63 Several greyhounds with

aortic and iliac thrombosis64-69 and another one with pulmonary TE70 were also reported recently. Although
some of the non-greyhound dogs in these reports had underlying disorders, such as cancer or heart disease, most
of the greyhounds and sighthounds a!ected were otherwise healthy.

In my experience, CNS TE is common in greyhounds and other
sighthounds, and it resembles human ischemic strokes. The
typical presentation is that of an older (eight to 10-year-old) dog,
with peracute onset of CNS signs consisting of ataxia, salivation,
nystagmus, seizures, or any combination of neurologic signs; in
my experience, most dogs present with central vestibular signs.
Results of magnetic resonance imaging (MRI) typically reveal a
well-defined lesion that is hyperintense in T2W and T2W-fluid-
attenuated inversion recovery sequences, hypointense in T1W
sequences, has minimal to no enhancement after IV
administration of paramagnetic contrast agents, results in
minimal mass e!ect, and involves predominantly the gray
matter in the vascular territory of main cerebral or cerebellar

arteries or a perforating branch of such arteries.63 Figure 3
depicts the MRI image of an infarct 24 hours after the

development of clinical signs in a nine-year-old, female spayed greyhound.

https://www.veterinarypracticenews.com/wp-content/uploads/2020/05/Fig3Couto.jpg
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Most dogs have a single lesion. In a recent retrospective study of 21 greyhounds with ischemic strokes,63 they
were located in the cerebellum (n = 9), caudate, and lentiform nuclei and the intervening internal capsule (3),
thalamus (6), or piriform lobe of the cerebrum (1). On the basis of the anatomic location of the lesions, the arterial
supply that was presumed disrupted included the rostral cerebellar artery (n = 9), lenticulostriate artery (3),
another perforating artery (6), or distal branch of the middle cerebral artery (1). Interestingly, most a!ected

greyhounds we have evaluated and those reported by Kent et al63 have normal parameters of hemostasis,
including TEG tracings.

We have also identified a subset of young actively racing greyhounds that develop peracute spinal cord signs
within 50 to 75 m of starting the race. Most trainers and veterinarians refer to them as fibrocartilaginous emboli
(FCE), despite the fact that, to my knowledge, no imaging or pathologic studies have documented the lesions.
Although we have limited data from advanced imaging, most a!ected dogs that underwent MRI had evidence of
arterial thrombosis. In most dogs, the response to antiplatelet agents (see below) is rapid (hours), suggesting a
thrombus as opposed to FCE. Interestingly, these episodes seem to coincide with the purported splenic contraction

secondary to catecholamine release that rapidly increases the hematocrit to almost 80 percent.71 In addition to
the arterial thrombosis mentioned above, we have seen peracute thrombosis of the spinal venous sinuses in pet
greyhounds as young as 18 months of age.

I manage a!ected dogs with antiplatelet agents, since they are likely arterial (i.e. platelet-rich) thrombi. In my
experience, aspirin at a dosage of 40.5 mg (half of an 81-mg aspirin) per dog, PO, q24h, is e!ective in most dogs
treated shortly after the development of clinical signs. Indeed, in some dogs, administration of aspirin at home by
their owners frequently results in marked improvement or even resolution of most neurologic signs by the time the
patient arrives at the clinic. We continue this treatment indefinitely, and thus far, I have documented only two dogs
who relapsed. Interestingly, in the largest study of CNS infarcts in greyhounds, response to therapy was not

reported.63

Using platelet function analysis (PFA-100) and TEG platelet-mapping, we documented that 40.5 mg of aspirin
given PO once daily significantly decreases platelet aggregation in greyhounds (data not shown). We were unable
to demonstrate decreases in platelet aggregation in a small number of greyhounds in which we used clopidogrel
(Plavix); this may be due to the fact the latter is a cytochrome P450- (CYP-) dependent drug. Anecdotally, however,
clopidogrel may be beneficial in greyhounds (S. Shropshire, DVM, DACVIM, Colorado State University, personal

communication). Greyhounds have lower activity of selected CYP enzymes than other dogs,72,73 so these drugs
should be used with caution in the breed.

In a recent study of 100 dogs with aortic thrombosis, greyhounds represented the second most common breed,
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Figure 4: Gross and ultrasonographic appearance of
a seven-year-old greyhound with osteosarcoma and a
right hind limb amputation that developed
thrombosis of the aorta several months later. [Left]
At presentation. [Center] Six days after aspirin and
warfarin (3 mg q24h) treatment. [Right]
Ultrasonographic image—note the thrombus in the
aortic bifurcation (arrow).

Figure 5: Color flow imaging of a six-year-old female,
spayed greyhound with progressive rear limb
claudication of over four months. Note echogenic
thrombus interfering with blood flow (arrow).

In a recent study of 100 dogs with aortic thrombosis, greyhounds represented the second most common breed,
with 14 percent of the cases; Labrador retrievers were the most common breed, representing 16 percent of the

cases.74 Most greyhounds did not have clear underlying causes of hypercoagulability.

Greyhounds with aortoiliac thromboembolism (AITE) usually
present for intermittent, progressive unilateral rear limb
lameness that frequently starts in one limb and gradually
becomes bilateral. In most dogs, the distal aorta and/or the
external iliac arteries are involved; internal iliac arterial
thrombosis is uncommon. Swelling and bruising of the a!ected
limb are common (Figure 4).

In most
dogs,
physical

examination also reveals disparity in the femoral pulses between both limbs. Ultrasonography is the preferred
imaging method of diagnosis, as it reveals and echogenic intra-arterial structure with decreased blood flow, as

determined by Doppler (Figure 5).68,69

In dogs with AITE who do not respond to aspirin therapy or who have severe edema/bruising, I have successfully

used warfarin (0.05-0.2 mg/kg, q24h), adjusting dosages as reported by Winter et al69; as discussed above,
warfarin is also a CYP-dependent drug, so it should be used with caution in greyhounds. The rationale behind using
heparin is to decrease additional clot formation, and hopefully allow for the endogenous fibrinolytic (and other clot-

https://www.veterinarypracticenews.com/wp-content/uploads/2020/05/Cuoto_Figure.jpg
https://www.veterinarypracticenews.com/wp-content/uploads/2020/05/Fig5Couto-copy.jpg
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heparin is to decrease additional clot formation, and hopefully allow for the endogenous fibrinolytic (and other clot-
opposing mechanisms) to work.

In most patients I have managed, underlying hypercoagulable syndromes were not identified. A!ected greyhounds
had results of OSPT, APTT, fibrinogen concentration, and TEG within the reference interval for the breed.
Interestingly, old studies have suggested greyhounds and other sighthounds may have tortuous arteries or

arteriosclerosis, or they may develop atheromas.75-78 This could explain the high prevalence of AITE in these
breeds.

In summary, greyhounds (and likely other sighthounds) do not follow the rules when it comes to hemostasis; some
bleed and some thrombose, despite having normal test results. Fortunately, the recognition of the delayed
postoperative bleeding and the clinical studies of EACA, and better knowledge of the fact greyhounds are at risk for
thrombosis, along with implementation of aspirin therapy, have led to decreased morbidity and mortality.

Guillermo Couto, DVM, dipl. ACVIM, specializes in internal medicine and oncology. He has coauthored the
bestselling textbook, Small Animal Internal Medicine (Elsevier), now on its sixth edition, has published more than
150 scientific articles in peer-reviewed journals, as well as 150 book chapters. Dr. Couto has 40 years’ experience
in clinical and comparative hematology, oncology, transfusion medicine, and clinical pathology, and is an expert in
greyhound and sighthound medicine.  

Acknowledgements: to Drs. Ana Lara, Liliana Marín, Paulo Vilar Saavedra, and Sara Zaldivar who worked tirelessly
to perform these studies

Supported in part by grants by the American College of Veterinary Internal Medicine Foundation, the Morris Animal
Foundation, the American Kennel Club, and the Kindy French Foundation.

REFERENCESREFERENCES

1. Brannigan CA. The Reign of the Greyhound. 2nd ed. Hoboken, NJ: Howell Book House; 2004.
2. Zaldívar-López S, Marín LM, Iazbik MC, Westendorf-Stingle N, Hensley S, Couto CG. Clinical pathology of

greyhounds and other sighthounds. Vet Clin Pathol. 2011 Dec;40(4):414–25.
3. Couto CG, Cerón JJ, Parra MD, Martínez Subiela S, Lazbik MC. Acute phase protein concentrations in

retired racing greyhounds. Vet Clin Pathol. Wiley Online Library; 2009;38(2):219–23.
4. Clemente M, Marin L, Iazbik MC, Couto CG. Serum concentrations of IgG, IgA, and IgM in retired racing

Greyhound dogs. Vet Clin Pathol. 2010 Dec;39(4):436–9.
5. Fayos M, Couto CG, Iazbik MC, Wellman ML. Serum protein electrophoresis in retired racing greyhounds.

Vet Clin Pathol. 2005 Dec;34(4):397–400.



9/14/20, 1:00 PMVeterinary Practice News

Page 14 of 21https://www.veterinarypracticenews.com/myvpnplus/articles/why-do-some-greyhounds-bleed-and-others-clot-excessively

Vet Clin Pathol. 2005 Dec;34(4):397–400.
6. Couto CG, Lara A, Iazbik MC, Brooks MB. Evaluation of Platelet Aggregation Using a Point‐Of‐Care

Instrument in Retired Racing Greyhounds. Journal of Veterinary Internal Medicine. Blackwell Publishing
Ltd; 2006 Mar 1;20(2):365–70.

7. Callan MB, Giger U. Assessment of a point-of-care instrument for identification of primary hemostatic
disorders in dogs. Am J Vet Res. 2001 May;62(5):652–8.

8. Couto C. Disorders of Hemostasis. In: Nelson RW, Couto C, editors. Small animal internal medicine. 6 ed.
St. Louis: Elsevier, Inc; 2020. pp. 1387–406.

9. Roberts HR, Ho!man M, Monroe DM. A cell-based model of thrombin generation. Semin Thromb Hemost.
2006 Apr;32 Suppl 1:32–8.

10. Furie B, Furie BC. Mechanisms of thrombus formation. N Engl J Med. 2008 Aug 28;359(9):938–49.
11. Furie B, Furie BC. Formation of the clot. Thrombosis Research. Elsevier; 2012 Oct;130 Suppl 1:S44–6.
12. Mendez-Angulo JL, Mudge MC, Couto CG. Thromboelastography in equine medicine: Technique and use

in clinical research. Equine Veterinary Education [Internet]. 2011 Nov 28;24(12):639–49. Available from:
http://onlinelibrary.wiley.com/doi/10.1111/j.2042-3292.2011.00338.x/full

13. Vilar P, Couto CG, Westendorf N, Iazbik C, Charske J, Marin L. Thromboelastographic Tracings in Retired
Racing Greyhounds and in Non-Greyhound Dogs. Journal of Veterinary Internal Medicine. 2008
Mar;22(2):374–9.

14. Lison S, Weiss G, Spannagl M. Postoperative changes in procoagulant factors after major surgery. Blood
Coagulation & …. 2011.

15. Vilar-Saavedra P, Lara-Garcia A, Zaldivar-Lopez S, Couto G. Hemostatic abnormalities in dogs with
carcinoma: A thromboelastographic characterization of hypercoagulability. The Veterinary Journal. 2011
Nov;190(2):e78–e83.

16. Adams GL, Manson RJ, Turner I, Sindram D, Lawson JH. The balance of thrombosis and hemorrhage in
surgery. Hematol Oncol Clin North Am. Elsevier; 2007 Feb;21(1):13–24.

17. Brohi K, Cohen MJ, Davenport RA. Acute coagulopathy of trauma: mechanism, identification and e!ect.
Curr Opin Crit Care. 2007 Dec;13(6):680–5.

18. Mihu D, Costin N, Mihu CM, Seicean A, Ciortea R. HELLP syndrome – a multisystemic disorder. J
Gastrointestin Liver Dis. 2007 Dec;16(4):419–24.

19. Ho!man M, Monroe DM. Coagulation 2006: a modern view of hemostasis. Hematol Oncol Clin North Am.
Elsevier; 2007 Feb;21(1):1–11.

20. Lord LK, Lord LK, Yaissle JE, Yaissle JE, Marin L, Marin L, et al. Results of a Web‐Based Health Survey of
Retired Racing Greyhounds. Journal of Veterinary …. 2007.

21. Lara-García A, Couto CG, Iazbik MC, Brooks MB. Postoperative Bleeding in Retired Racing Greyhounds.
Journal of Veterinary Internal Medicine. 2008 May;22(3):525–33.



9/14/20, 1:00 PMVeterinary Practice News

Page 15 of 21https://www.veterinarypracticenews.com/myvpnplus/articles/why-do-some-greyhounds-bleed-and-others-clot-excessively

Journal of Veterinary Internal Medicine. 2008 May;22(3):525–33.
22. Buchanan GR, Adix L. Grading of hemorrhage in children with idiopathic thrombocytopenic purpura. J

Pediatr. Elsevier; 2002 Nov;141(5):683–8.
23. Mammen EF. Hereditary von Willebrand Disease and Acquired von Willebrand Syndrome: Clinical

Manifestations, Diagnosis, and Management. Semin Thromb Hemost. 2006.
24. Fabrizio F, Baumwart R, Iazbik MC, Meurs KM, Couto CG. Left basilar systolic murmur in retired racing

greyhounds. J Vet Intern Med. 2006;20(1):78–82.
25. Tarnow I, Kristensen AT, Olsen LH, Falk T, Haubro L, Pedersen LG, et al. Dogs with heart diseases causing

turbulent high-velocity blood flow have changes in platelet function and von Willebrand factor multimer
distribution. J Vet Intern Med. 2005 Jul;19(4):515–22.

26. Tarnow I, Kristensen AT, Texel H, Olsen LH, Pedersen HD. Decreased platelet function in Cavalier King
Charles Spaniels with mitral valve regurgitation. J Vet Intern Med. 2003 Sep;17(5):680–6.

27. Saavedra PV, Stingle N, Iazbik C, Marin L, McLoughlin MA, Xie Y, et al. Thromboelastographic changes
after gonadectomy in retired racing greyhounds — Saavedra et al. 169 (4): 99 — Veterinary Record.
2011.

28. Fletcher DJ, Blackstock KJ, Epstein K, Brainard BM. Evaluation of tranexamic acid and ε-aminocaproic
acid concentrations required to inhibit fibrinolysis in plasma of dogs and humans. Am J Vet Res. 2014
Aug;75(8):731–8.

29. Birkbeck R, Cortellini S, Humm K. A review of hyperfibrinolysis in cats and dogs. J Small Anim Pract.
2019 Oct 13;23:395–15.

30. Brown JC, Brainard BM, Fletcher DJ, Nie B, Arnold RD, Schmiedt CW. E!ect of aminocaproic acid on clot
strength and clot lysis of canine blood determined by use of an in vitro model of hyperfibrinolysis. Am J
Vet Res. 2016 Nov;77(11):1258–65.

31. Marin LM, Iazbik MC, Zaldivar-Lopez S, Lord LK, Stingle N, Vilar P, et al. Retrospective evaluation of the
e!ectiveness of epsilon aminocaproic acid for the prevention of postamputation bleeding in retired
racing Greyhounds with appendicular bone tumors: 46 cases (2003-2008). Journal of Veterinary
Emergency and Critical Care. 2012 May 21;22(3):332–40.

32. Mannucci PM. Hemostatic drugs. N Engl J Med. 1998 Jul 23;339(4):245–53.
33. Marin LM, Iazbik MC, Zaldivar-Lopez S, Guillaumin J, McLoughlin MA, Couto CG. Epsilon Aminocaproic

Acid for the Prevention of Delayed Postoperative Bleeding in Retired Racing Greyhounds Undergoing
Gonadectomy. Veterinary Surgery. 2012 Jun 19;41(5):594–603.

34. Okamoto S, Nakajima T, Okamoto U. A suppressing e!ect of ε-amino-N-caproic acid on the bleeding of
dogs, produced with the activation of plasmin in the circulatory blood. The Keio Journal of ….
1959;8(4):247–66.



9/14/20, 1:00 PMVeterinary Practice News

Page 16 of 21https://www.veterinarypracticenews.com/myvpnplus/articles/why-do-some-greyhounds-bleed-and-others-clot-excessively

1959;8(4):247–66.
35. Berenholtz SM, Pham JC, Garrett-Mayer E, Atchison CW, Kostuik JP, Cohen DB, et al. E!ect of epsilon

aminocaproic acid on red-cell transfusion requirements in major spinal surgery. Spine. 2009 Sep
1;34(19):2096–103.

36. Sherry S, Fletcher AP, Alkjaersig N, Sawyer WD. E-aminocaproic acid.”A potent antifibrinolytic agent..”
Trans Assoc Am Physicians. 1959;72:62–70.

37. Hamada H, Senami M, Fujii K, Sera K, Kobayashi A, Kuroda M. Prophylactic hemostatic drugs do not
reduce hemorrhage: Thromboelastographic study during upper abdominal surgery. J Anesth. Springer-
Verlag; 1995 Mar;9(1):32–5.

38. Hunt BJ. The current place of tranexamic acid in the management of bleeding. Anesthesia. 2015 Jan;70
Suppl 1(s1):50–3–e18.

39. Davis M, Bracker K. Retrospective Study of 122 Dogs That Were Treated with the Antifibrinolytic Drug
Aminocaproic Acid: 2010-2012. Journal of the American Animal Hospital Association. 2016
May;52(3):144–8.

40. Fletcher DJ, Rozanski EA, Brainard BM, de Laforcade AM, Brooks MB. Assessment of the relationships
among coagulopathy, hyperfibrinolysis, plasma lactate, and protein C in dogs with spontaneous
hemoperitoneum. Journal of Veterinary Emergency and Critical Care. 2015 Jul 28;26(1):41–51.

41. Sigrist N, Olgiati L, Jud Schefer RS. E!ect of tranexamic acid on intra- and postoperative haemorrhage in
dogs with surgically treated hemoperitoneum. Schweiz Arch Tierheilkd. 2018 May 2;160(5):305–12.

42. Osekavage KE, Brainard BM, Lane SL, Almoslem M, Arnold RD, Koenig A. Pharmacokinetics of
tranexamic acid in healthy dogs and assessment of its antifibrinolytic properties in canine blood. Am J
Vet Res. 2018 Oct;79(10):1057–63.

43. Kutter A, Kantyka M, Meira C, Bettschart-Wolfensberger R, Sigrist N. E!ect of 50 mg/kg intravenous
tranexamic acid on coagulation assessed by rotational thromboelastometry (ROTEM) in healthy Beagle
dogs. Schweiz Arch Tierheilkd. 2019 Jun 4;161(6):369–76.

44. Muri B, Schmierer P, Schwarz A, Sigrist N. Hyperfibrinolysis diagnosed with rotational
thromboelastometry and treated with tranexamic acid in a dog with acute traumatic coagulopathy.
Schweiz Arch Tierheilkd. 2018 Apr 3;160(4):227–33.

45. Yoo SH, Venn E, Sullivan LA, Olver CS. Thromboelastographic evidence of inhibition of fibrinolysis after
epsilon-aminocaproic acid administration in a dog with suspected acute traumatic coagulopathy. J Vet
Emerg Crit Care (San Antonio). 2016 Sep;26(5):737–42.

46. Bagot CN, haematology RABJO, 2008. Virchow and his triad: a question of attribution. Veterinary
Comparative Oncolo.

47. Cacciapuoti F. Some considerations about the hypercoagulable states and their treatments. Blood



9/14/20, 1:00 PMVeterinary Practice News

Page 17 of 21https://www.veterinarypracticenews.com/myvpnplus/articles/why-do-some-greyhounds-bleed-and-others-clot-excessively

47. Cacciapuoti F. Some considerations about the hypercoagulable states and their treatments. Blood
Coagul Fibrinolysis. 2011 Apr;22(3):155–9.

48. Kittrell D, Berkwitt L. Hypercoagulability in Dogs: Pathophysiology. Compendium. 2012.
49. El-Sayed MS, Ali ZES, Ahmadizad S. Exercise and training e!ects on blood haemostasis in health and

disease: an update. Sports Med. Adis International; 2004;34(3):181–200.
50. Gordeuk V, Prchal J. Vascular Complications in Chuvash Polycythemia. Semin Thromb Hemost. 2006

Apr 1;32(3):289–94.
51. Ilkiw JE, Davis PE, Church DB. Hematologic, biochemical, blood-gas, and acid-base values in greyhounds

before and after exercise. Am J Vet Res. 1989 Apr;50(4):583–6.
52. Rose RJ, Bloomberg MS. Responses to sprint exercise in the greyhound: e!ects on haematology, serum

biochemistry and muscle metabolites. Res Vet Sci. 1989;47(2):212.
53. Bodey AR, Rampling MW. Comparison of haemorrheological parameters and blood pressure in various

breeds of dog. J Small Animal Practice. 1999 Jan;40(1):3–6.
54. El-Sayed MS, Ali N, El-Sayed Ali Z. Haemorheology in exercise and training. Sports Med.

2005;35(8):649–70.
55. Böning D, Maassen N, Pries A. The hematocrit paradox–how does blood doping really work? Int J Sports

Med. 2011 Apr;32(4):242–6.
56. Neuhaus D, Fedde MR, Gaehtgens P. Changes in haemorheology in the racing greyhound as related to

oxygen delivery. Eur J Appl Physiol Occup Physiol. 1992;65(3):278–85.
57. Baskurt OK, Yalcin O, Meiselman HJ. Hemorheology and vascular control mechanisms. Clin Hemorheol

Microcirc. 2004;30(3-4):169–78.
58. Ulker P, Meiselman HJ, Baskurt OK. Nitric oxide generation in red blood cells induced by mechanical

stress. Clin Hemorheol Microcirc. 2010;45(2-4):169–75.
59. Uyuklu M, Meiselman HJ, Baskurt OK. Role of hemoglobin oxygenation in the modulation of red blood

cell mechanical properties by nitric oxide. Nitric Oxide. 2009 Aug 1;21(1):20–6.
60. Lowe G, Lee AJ, Rumley A, Price JF, Fowkes F. Blood viscosity and risk of cardiovascular events: the

Edinburgh Artery Study. Br J Haematol. Wiley Online Library; 1997;96(1):168–73.
61. Schoeman JP. Feline Distal Aortic Thromboembolism: A Review of 44 Cases (1990–1998). Journal of

Feline Medicine & Surgery. SAGE Publications; 1999 Dec 1;1(4):221–31.
62. Garosi L, Mcconnell JF, Platt SR, Barone G, Schatzberg SJ. Clinical and topographic magnetic resonance

characteristics of suspected brain infarction in 40 dogs. J Vet Intern Med. 2006 Mar;20(2):311–21.
63. Kent M, Glass EN, Haley AC, March P. Ischemic stroke in Greyhounds: 21 cases (2007–2013). Journal of

the …. 2014;245(1):113–7.
64. Boswood A, Lamb CR, White RN. Aortic and iliac thrombosis in six dogs. J Small Anim Pract. 2000

Mar;41(3):109–14.



9/14/20, 1:00 PMVeterinary Practice News

Page 18 of 21https://www.veterinarypracticenews.com/myvpnplus/articles/why-do-some-greyhounds-bleed-and-others-clot-excessively

 

Mar;41(3):109–14.
65. Gonçalves R, Penderis J, Chang YP, Zoia A, Mosley J, Anderson TJ. Clinical and neurological

characteristics of aortic thromboembolism in dogs. J Small Animal Practice. 2008 Apr 1;49(4):178–84.
66. Sharpley J, Thode H, Sestina L, Park R, Monnet E, Kraft SL. Distal abdominal aortic thrombosis diagnosed

by three-dimensional contrast-enhanced magnetic resonance angiography. Vet Radiol Ultrasound.
Blackwell Publishing Inc; 2009 Jul 1;50(4):370–5.

67. Wray JD, Bestbier M, Miller J, Smith KC. Aortic and iliac thrombosis associated with angiosarcoma of
skeletal muscle in a dog. J Small Anim Pract. 2006 May;47(5):272–7.

68. Lake-Bakaar GA, Johnson EG, Gri"ths LG. Aortic thrombosis in dogs: 31 cases (2000-2010). J Am Vet
Med Assoc. 2012 Oct 1;241(7):910–5.

69. Winter RL, Sedacca CD, Adams A, Orton EC. Aortic thrombosis in dogs: Presentation, therapy, and
outcome in 26 cases. Journal of Veterinary Cardiology. 2012;14(2):333–42.

70. Baines EA, Watson PJ, Stidworthy MF, Herrtage ME. Gross pulmonary thrombosis in a greyhound. J Small
Anim Pract. 2001 Sep;42(9):448–52.

71. Horvath SJ, Couto CG, Yant K, Kontur K, Bohenko L, Iazbik MC, et al. E!ects of racing on reticulocyte
concentrations in Greyhounds. Vet Clin Pathol. 2014 Mar 11;43(1):15–23.

72. Martinez SE, Shi J, Zhu H-J, Perez Jimenez TE, Zhu Z, Court MH. Absolute quantitation of drug
metabolizing cytochrome P450 enzymes and accessory proteins in dog liver microsomes using label-
free standard-free analysis reveals inter-breed variability. Drug Metab Dispos. American Society for
Pharmacology and Experimental Therapeutics; 2019 Aug 19;:dmd.119.088070–51.

73. Martinez SE, Andresen MC, Zhu Z, Papageorgiou I, Court MH. Pharmacogenomics of poor drug
metabolism in Greyhounds: Cytochrome P450 (CYP) 2B11 genetic variation, breed distribution, and
functional characterization. Nature Publishing Group. Springer US; 2019 Dec 31;:1–19.

74. Ruehl M, Lynch A, O’Toole TE, Morris B, Rush J, Couto C, et al. Prognostic Indicators in Dogs with Aortic
Thrmbosis: 100 cases (1997-2014). Journal of Veterinary Internal Medicine.

75. Bjotvedt G. Spontaneous renal arteriosclerosis in Greyhounds. Can Pract. 1986;2:26–30.
76. Bjotvedt G, Hendricks GM, Brandon TA. Hemodynamic basis of renal arteriosclerosis in young

greyhounds. Lab Anim Sci. 1988 Feb;38(1):62–7.
77. Cox RH, Detweiler DK. Arterial wall properties and dietary atherosclerosis in the racing greyhound. Am J

Physiol. 1979 Jun;236(6):H790–7.
78. Zandvliet MMJM, Stokhof AA, Boro!ka S, van den Ingh TSGAM. Intermittent claudication in an Afghan

hound due to aortic arteriosclerosis. J Vet Intern Med. 2005 Mar;19(2):259–61.



9/14/20, 1:00 PMVeterinary Practice News

Page 19 of 21https://www.veterinarypracticenews.com/myvpnplus/articles/why-do-some-greyhounds-bleed-and-others-clot-excessively

Comments Post a Comment

 

 fibrinolysis  hemostasis  Surgery  thrombosis  von Willebrand factor

New on VeterinaryNew on Veterinary
Practice NewsPractice News

Achieving closure: Oral surgical flaps

Fatty, meaty aromas tempt dogs to eat

https://www.veterinarypracticenews.com/%23facebook
https://www.veterinarypracticenews.com/%23twitter
https://www.veterinarypracticenews.com/%23linkedin
https://www.veterinarypracticenews.com/%23email
https://www.veterinarypracticenews.com/achieving-closure-oral-surgical-flaps/
https://www.veterinarypracticenews.com/fatty-meaty-aromas-tempt-dogs-to-eat/
https://www.veterinarypracticenews.com/tag/fibrinolysis/
https://www.veterinarypracticenews.com/tag/hemostasis/
https://www.veterinarypracticenews.com/tag/surgery/
https://www.veterinarypracticenews.com/tag/thrombosis/
https://www.veterinarypracticenews.com/tag/von-willebrand-factor/


9/14/20, 1:00 PMVeterinary Practice News

Page 20 of 21https://www.veterinarypracticenews.com/myvpnplus/articles/why-do-some-greyhounds-bleed-and-others-clot-excessively

Figuring out controlled substances
regulations: Where do I start?

What kind of impostor are you?

https://www.veterinarypracticenews.com/figuring-out-controlled-substances-regulations-where-do-i-start/
https://www.veterinarypracticenews.com/what-kind-of-impostor-are-you/


9/14/20, 1:00 PMVeterinary Practice News

Page 21 of 21https://www.veterinarypracticenews.com/myvpnplus/articles/why-do-some-greyhounds-bleed-and-others-clot-excessively

Displaced Oregon pets offered sanctuary

Copyright ©2020 Kenilworth Media Inc. All Rights Reserved.

About Us
Contact Us
Advertise

Get the Magazine
Get our Newsletter

Privacy Policy
Terms of Use

    

F O L L O W  U S  @ V e t P r a c t i c e N e w sF O L L O W  U S  @ V e t P r a c t i c e N e w s

# Ve t P r a c t i c e N e w s

https://www.veterinarypracticenews.com/displaced-oregon-pets-offered-sanctuary/
https://www.veterinarypracticenews.com/about-us/
https://www.veterinarypracticenews.com/contact-us/
http://www.kenilworth.com/mk/veterinarypracticenews/
https://www.veterinarypracticenews.com//subscribe/
https://www.veterinarypracticenews.com/sign-up-for-free/
https://kenilworth.com/privacy-policy/
https://www.veterinarypracticenews.com/terms-of-use/
https://www.facebook.com/VeterinaryPracticeNews
https://twitter.com/VetPracticeNews
https://www.instagram.com/vetpracticenews/
https://www.linkedin.com/showcase/veterinary-practice-news/

