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outine wellness screening  
involves the annual or bi-

annual serum biochemical profile, 
complete blood count, and urinalysis 
evaluation of patients with an ab-
sence of clinical signs. Wellness 
screening is an important aspect 
of preventative medicine, which 
aims to allow early intervention as 
opposed to treating or curing the 
symptoms of disease. If abnormali-

ties can be detected on the wellness screen, po-
tentially indicating the presence of subclinical 
pathology, further diagnostic testing and treat-
ment can be instigated prior to the onset of 
clinical disease.  Similarly, pre-operative blood 
screening in apparently healthy patients prior 
to elective procedures requiring sedation or 
general anesthesia can significantly minimize 
morbidity and mortality if alterations in blood 
parameters are identified and addressed.  Annu-
al or biannual wellness testing can be employed 
not only for the detection of occult disease, but 
to provide a baseline or benchmark for later 
comparison or trending if the patient’s current 
results are within the normal limits. The ability 
to compare and trend current and historical 
results can aid the clinician in determining the 

significance of an abnormality and whether 
ongoing monitoring, further investigation, or 
medical intervention is required.
 Certain diseases tend to remain occult until 
quite late in their course. Severe proteinuria can 
occur in patients with protein-losing nephropa-
thy without any outwards signs, including poly-
uria and polydipsia. In some cases, ascites due 
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Should we be performing wellness blood 
and urine testing?

to severe hypoalbuminemia can occur with 
no preceding clinical signs. This can also 
occur in intestinal lymphangiectasia, with-
out the occurrence of diarrhea and/or vom-
iting prior to the development of severe 
hypoproteinemia. In cases of protein-losing  
nephropathy, a urinalysis early in the course 
of disease would reveal proteinuria. In cases 
of intestinal lymphangiectasia, hypopro-
teinemia may appear in a biochemical pro-
file, and in some patients hypocholesterol-
emia and lymphopenia are also noted.
 Chronic hepatitis is most commonly 
seen in middle-aged, larger breed dogs such 
as Dobermans and Labrador Retrievers. 
Although many dogs that have this disease 
will exhibit intermittent, vague symptoms 
such as lethargy and inappetence, some 
dogs have no clinical signs indicating the 
presence of hepatic inflammation. In some 
cases, clinical signs are not noted until the 
inflammation had led to cirrhosis, and ul-
timately complete hepatic failure. However, 
the presence of an elevated ALT on routine 
blood work indicates the need for addition-
al testing, especially in at-risk breeds.
 Extra-hepatic portosystemic shunts and 
microvascular dysplasia are often discov-
ered on routine blood work performed pri-
or to ovariohysterectomy or orchiectomy in 
young, small-breed dogs such as the York-
shire terrier and Pug. These vascular anom-
alies can present significant anesthetic risk 
and delayed anesthetic recovery if undetect-
ed. In addition, clients can be counseled on 
the therapy and prognosis associated with 
this disease prior to the development of  
cirrhosis or acquired hepatic shunts.
 Miniature Schnauzers are predisposed 
to hyperlipidemia, which is a disorder that 
progresses with age. Although there can be 
clinical signs associated with severe hyper-
lipidemia, the disease is often asymptom-
atic. Blood work will reveal lipemia in an 
appropriately-fasted patient, and often liver 
enzyme elevation is noted. Management is 
via a low fat diet, and occasionally medica-
tion. Early detection of this disease can al-
low proper dietary intervention.

 Chronic renal failure is common in 
both older cats and dogs. Blood and urine 
testing may reveal azotemia, or simply in-
adequate urine concentration. Research 
has indicated that early intervention can 
slow the progression of this disease. Iden-
tification of patients considered an IRIS 
(International Renal Interest Society) Stage 
1, defined as inadequate urine concentra-
tion with no azotemia, allows institution 
of therapy in the earliest stages. Recent data 
has indicated a benefit in starting therapy in 
cases with a normal serum creatinine con-
centration, but an increase in the creatinine 
concentration of greater than 20% from the 
previous assessment. Evaluation of a uri-
nalysis will also screen for cases with pro-
teinuria. Detection of a low urine specific 
gravity will also prompt the measurement 
of blood pressure, which can result in the 
detection of hypertension.
 Hypercalcemia can be detected on rou-
tine blood work without clinical symptoms 
present. Differential diagnoses for occult 
hypercalcemia include neoplasia such as 
lymphoma and anal gland adenocarcino-
ma, primary hyperparathyroidism, hypo-
adrenocorticism, renal disease, vitamin D 
toxicosis, osteomyelitis, and in some cases 
and especially in cats, idiopathic hypercal-
cemia. Undiagnosed hypercalcemia can re-
sult in mineralization of organs, especially 
renal, and also development of calcium-
containing urolithiasis. The presence of 
hypercalcemia should always prompt ad-
ditional diagnostic steps to determine the 
underlying cause.
 Urolithiasis can present without clini-
cal signs, as can urinary tract infections. 
In many cases of urolithiasis, crystalluria 
is also present, prompting additional di-
agnostic tests. The presence of bacteriuria 
with appropriate sediment changes, or bac-
teriuria in a sample obtained appropriately 
via cystocentesis, should prompt additional 
diagnostic steps, including bacterial culture 
of urine obtained in a sterile manner.
 While the benefits of routine wellness 
screening are suspected and supported by 
veterinarians, there exist no studies proving 

this. In addition, only two small, conflicting 
studies exist examining the benefit of pre-
anesthetic blood testing. In 2011, our clinic 
performed a study assessing the use of rou-
tine wellness and pre-anesthetic blood test-
ing. We hypothesized that assessing routine 
blood work would identify a proportion of 
clinically healthy dogs and cats with signifi-
cant abnormalities. We obtained routine 
blood work results performed at a single 
external laboratory (Idexx Laboratories Inc, 
Markham, Ontario) from dogs and cats 
presenting to 28 primary care veterinar-
ians in Southern Ontario; all patients were 
assessed as clinically healthy by both the 
owner and veterinarian. 
 Data was collected from 1421 dogs and 
277 cats, including signalment and 16 bio-
chemical and hematological parameters. 
There were a similar number of males and 
females in both the dog and cat population. 
The canine study population consisted of 
125 breeds, and patients were 0.3 to 16 years 
of age (mean of 6.1 years). Patients in the 
feline study population were 0.3 to 19 years 
of age (mean of 7.8 years) and were cate-
gorized as either domestic or exotic breed, 
with a minority being exotic and represent-
ing 12 breeds.
 Within the canine population, 41.9% 
had one or more abnormalities that were 
considered significant present (Figure 1 
- see page 8). The majority of statistically 
significant biochemical and hematologi-
cal abnormalities were present in patients 
of a mean age of seven years or greater. 
Abnormalities included hypoalbumin-
emia, hyperglobulinemia, elevated hepatic 
enzyme activity (ALT, ALP), azotemia, 
hyperglycemia, hyperkalemia, hypo- or 
hyper- calcemia, anemia, erythrocytosis, 
thrombocytopenia confirmed by blood 
smear evaluation, thrombocytosis, lym-
phocytosis, eosinophilia, neutropenia, and 
neutrophilia (Figure 2 - see page 8). Hy-
poalbuminemia, elevated ALT and ALP 
enzyme activities, elevated serum urea and 
creatinine concentrations, alterations in 
hematocrit, alterations in platelet count, 
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and alterations in neutrophil count were 
noted more frequently in older dogs. In 
addition, the severity of the increase was 
correlated with increasing age for ALP and 
ALT enzyme activity and serum creatinine 
concentration. Elevated ALP enzyme activ-
ity was more likely to be present in females 
compared to males. Female patients in the 
study population were also more likely to 
have marked neutrophilia or alterations in 
hematocrit.
 Regarding individual dog breeds, Jack 
Russell Terriers were more likely to have 
elevated serum creatinine concentration 
or hypoalbuminemia, Shih tzus were more 
likely to have elevated ALP enzyme activity 
or BUN concentration, and German Shep-
herd Dogs were more likely to have an ele-
vated serum creatinine concentration when 
compared to the study population. 
 Within the feline study population, 
65.7% of patients had abnormalities that 
were considered significant, including hy-
poalbuminemia, hyperglobulinemia, el-
evated hepatic enzyme activity (ALT, ALP), 
azotemia, hyperglycemia, hypo- or hyper- 
kalemia, hypercalcemia, elevated serum 
thyroxine (T4) concentration, anemia, 
erythrocytosis, thrombocytopenia con-
firmed by blood smear evaluation, throm-
bocytosis, lymphopenia, lymphocytosis, 
eosinophilia, neutropenia, and neutrophilia 
(Figures 3 & 4). The majority of statistically 
significant biochemical and hematological 
abnormalities were present in patients of a 
mean age of nine years or greater.
 Elevated ALT, ALP enzyme activities, el-
evated serum urea concentration, elevated 
serum creatinine concentration, elevated 
serum T4 concentration, and alterations 
in neutrophil count were noted more fre-
quently in older cats. In addition, the sever-
ity of the increase for neutrophilia or neu-
tropenia was correlated with increasing age. 
If a patient had an elevated serum creati-
nine concentration, they were likely to have 
an elevated serum urea concentration. In 
the study population, 75% of patients with 
an elevation in one or both serum renal pa-

rameters were 11 years or older. All patients 
with an elevated serum T4 concentration 
were 14 years or older.  
 It has been theorized that wellness 
blood and urine testing will be useful in de-
tecting occult disease. This study supports 
the use of wellness blood screening in the 
general dog and cat population, and helps 
to give some broad parameters for age, and 
in some cases for breed, testing. Routine 
wellness testing is of particular importance 
in dogs seven years or greater to aid in the 
detection of occult disease; this trend is sim-
ilar in cats, were common diseases such as 
chronic renal failure and hyperthyroidism 
occurred in older patients. In addition, al-
though not assessed in our study, obtaining 
a urine sample along with blood at wellness 
examination, although sometimes chal-
lenging, is important for the detection of 
occult disease.
 As vaccination of companion animals 
becomes less frequent than annually, it be-
comes important to counsel pet owners 
on the importance of a yearly wellness ex-
amination. In fact, there is a trend towards 
avoiding the term ‘yearly vaccine appoint-
ment’, to highlight the importance of a de-
tailed history, thorough physical examina-
tion including rectal palpation, and blood 
and urine testing. If a mild deviation out-
side of the normal range is noted on labora-
tory testing, many owners will question the 
importance of further diagnostic testing. In 
many cases, mild changes can be monitored 
a few weeks later, and additional diagnostic 
testing withheld until as assessment can be 
made regarding resolution of change versus 
progression. However, counseling owners 
about the possible disease processes related 
to the abnormal laboratory value early in 
this process may help if additional diagnos-
tic testing is indicated.
 In fact, in our increasingly technologi-
cal world, clients will often do their own re-
search on the internet, where both good and 
bad information exists. Providing written 
information for your clients on the basics of 
the possible disease process is likely to help 
in follow-up conversations. Although it is 
reasonable to write your own summaries 

of common, occult disease processes, there 
are client hand-outs on a large number of 
diseases available to you and your client. 
Some of these allow you to add your clinic 
information to the client hand out. Exam-
ples of client hand-out resources include 
www.veterinarypartner.com, and online ac-
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Figure 1: Distribution of total number of serum bio-
chemical or complete blood count abnormalities present 
in individual dogs.

Figure 3: Distribution of total number of serum bio-
chemical or complete blood count abnormalities present 
in individual cats.

Figure 2: Percentage of abnormal results within the 
canine population obtained for individual serum  
biochemical and complete blood count parameters.

Figure 4: Percentage of abnormal results within the feline 
population obtained for individual serum biochemical 
and complete blood count parameters.
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holding submucosal layer of the bladder 
wall is critical.2 Ideally, the suture pattern 
should not penetrate the mucosa to avoid 
producing a potential nidus for calculi for-
mation6,12 or exposing the suture to infected 
urine, which could result in premature loss 
of tensile strength.16,17 This may be difficult 
to achieve in thin-walled bladders.2 Most 
relatively healthy bladders can be closed 
with a single-layer, simple, continuous ap-
positional pattern. If there is concern about 
urine leakage postoperatively (for example, 
in a thin-walled bladder), the closure can 
be oversawn with an inverting continuous  
suture pattern (Cushing or Lembert).2,18 
In a thickened or friable, diseased bladder, 
a serosal patch may be used to augment a  
cystotomy closure.2

Take home message:
 There is not one suture that will close 
every bladder with no risk for associated 
complications. Until more information is 
available, the use of monofilament absorb-
able suture remains the rule. To choose the 
best suture among this group, risk factors 
specific to the patient must be considered, 
particularly the risk of recurrence and the 
presence of infection. If the risk of recur-
rence is the primary concern, for example 
in predisposed breeds, a short lasting suture 
such as poliglecaprone 25 could be a good 
choice. If current infection is documented 
or suspected, a more resistant suture such 
as polyglyconate or polydioxanone may be 
a better choice. Whatever the type of suture 
used, reducing the recurrence can also be 
accomplished by taking only partial thick-
ness bites of the mucosa. While doing so, the 
practitioner must keep in mind that incor-
porating the submucosa is mandatory for 
ensuring adequate strength of the closure. 

Dr. Sylvain Bichot graduated in Toulouse (France) in 2003. He 
completed an internship in Small Animal Surgery and Medicine in 
Saint-Hyacinthe (Québec) in 2004. 

After working in private practice in France, Dr. Bichot returned to 
Canada where he completed a residency in Small Animal Surgery 
and a DVSc at the Ontario Veterinary College, University of 
Guelph in 2011. 

During his residency, Dr. Bichot’s research focused on biomechani-
cal evaluation of surgical implants. Dr. Bichot is a diplomate of 
the American College of Veterinary Surgeons. After completing his 
boards, he worked as a Faculty Surgeon at the OVC (University 
of Guelph). He is now completing a Master of Science about 
osteoarthritis. 
When not at the Mississauga-Oakville Veterinary Emergency 
Hospital, Dr. Bichot enjoys spending time with his wife, his two 
kids and his dog, Eco.
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cess to the Textbook of Veterinary Internal Medicine  
(Ettinger SJ and Feldman EC).
 Once it is determined that an abnormality  
warrants further diagnostic testing, it is important to 
have the entire veterinary team well educated in the 
presence of occult disease, and the importance of early 
intervention in some of these disease processes, in order 
to present a united front to the client. It can be a dif-
ficult decision for clients to pursue additional test-
ing, both from a financial and invasiveness perspec-
tive. They may ask the opinion of technicians, kennel 
staff, and receptionists, as long term clients often be-
come very close to these team members. Education 
regarding the disease process, for veterinary staff and 
the client, becomes to foundation for early detection 
and treatment of occult disease.
 We would like to express our thanks to the refer-
ral veterinary community for their participation and 
support of the study discussed in this article. Financial 
support of the study was obtained from Royal Canin 
Canada. This data was presented at the 2013 ACVIM 
Forum and 2014 OAVT conference, and a manuscript 
is in preparation for submission to JAAHA.
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