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Teilmann et al. Ultrasonographic and histological evaluation of the effects of long-term carotid catheterization on cardiac function in NMRI mice, pp. 17-28
Primary Species: Mouse (Mus musculus)
SUMMARY 

· In drug discovery and safety testing, quick and easy vascular access is important in many experimental models.

· The benefits of catheterizing a major vessel such as the carotid compared with smaller vessels, are improved catheter patency and a reduced risk of complications such as thrombophlebitis and thromboembolism.

· Carotid catheterization is a frequent procedure in laboratory mice for the infusion of substances and for blood sampling.

· During surgery, the catheter is advanced such that the tip is placed into a major vessel (aorta or the proximal brachiocephalic trunk) to improve blood flow around the catheter and to minimize catheter patency failure.

· Carotid catheterization involves the catheterization of the right common carotid artery, where the catheter tip is advanced towards the aortic arch. 

· Carotid catheterization in mice has been associated with mortality and morbidity, complications in post-surgical catheter maintenance and impaired animal welfare.

· Due to the small body size of the mouse, a catheter tends to occupy a great part of even the larger vessel lumens, and this may increase vascular resistance with potential pathophysiological impacts on the heart. 

· Increased aortic turbulence may increase cardiac work load and result in a negative impact on cardiac function.

· This risk increases over time with a sustained increase in cardiac work load.

· As vascular catheters are frequently intended for long-term usage, the potential impact on cardiac function from altered hemodynamics may thus increase with the length of the study period.

· This compared cardiac function of catheterized mice, with catheter tip placement in the brachiocephalic trunk, with sham-operated mice and non-operated control mice. 

· Results showed no significant differences in morphometric (body weights, cardiac weights, histology to assess tissue level effects from the catheterization) and functional parameters (M-mode echocardiography measurements of the thickness of the left ventricular anterior wall, left ventricular inner diameter and the thickness of the left ventricular posterior wall) among sham-operated and non-operated control mice.

· In conclusion, implantation of a carotid catheter with catheter tip placement in the proximal brachiocephalic trunk had minimal influence on cardiac and aortic physiology and did not induce significant cardiac changes.

· Long-term carotid catheterization with catheter tip placement in the proximal brachiocephalic artery had no detectable effects on cardiac or aortic function.

QUESTIONS

1. 
Vascular catheters in mice have been associated with:

a.
Mortality

b.
Complications in post-surgical catheter maintenance

c.
Impaired animal welfare

d.
Thrombophlebitis and thromboembolism

e.
All of the above

2. 
Positioning the catheter in a major vessel such as the carotid artery is good surgical practice. 

a.
False – it is not recommended because it has been associated with extensive bleeding

b.
False – it is not recommended because it has been associated with sudden deaths

c.
True - it minimizes endothelial damage

d.
True - it improves blood flow around the catheter

3. 
Which of the following are true in relation to carotid catheterization in mice?

a.
A catheter may increase vascular resistance with potential pathophysiological impacts on the heart

b.
The carotid catheter may have minimal influence on cardiac and aortic physiology

c.
The carotid catheter may have minimal cardiac or aortic functional impact

d.
Thrombophlebitis and thromboembolism are extremely unlikely

ANSWERS

1. 
e
2. 
c and d

3. 
a, b and c

Kasanen et al. Diurnal rhythms of blood glucose, serum ghrelin, faecal IgA and faecal corticosterone in rats subjected to restricted feeding using the diet board, pp. 29-37

Domain 4

Primary Species: Rat (Rattus norvegicus)

 

SUMMARY: Ad libitum feeding include a high variation in body weight and other variables. Dietary restriction also creates new ones. It is not clear whether the differences between animals fed ad libitum with those restricted reflect decreased caloric intake or altered diurnal rhythms. The diet board is a novel method of dietary restriction with group housing. 48 twelve weeks old male rats were randomly allocated into ad libitum fed and diet board fed groups. Diet board fed animals resulted in a significant 10% lower body weight compared to ad libitum fed animals. There were no significant differences between groups in the diurnal rhythms of blood glucose, serum ghrelin, faecal immunoglobulin A (IgA) and faecal corticosterone between groups. Diet board feeding is a refinement alternative that enhances health and welfare and better science.

 

QUESTIONS (True or False)
1. 
The most common method of implementing dietary restriction in rodents is to house them singly and give them a meal once a day.

2. 
The novel method of diet board is a refinement alternative of dietary restriction that allows group-housed animals.

3. 
Diet board groups did not present significant differences in the diurnal rhythms compared to ad libitum fed rats.

 

ANSWERS
1. 
True

2. 
True

3. 
True

 

Kyllar et al. Diagnostic imaging modalities and surgical anatomy of the temporomandibular joint in rabbits, pp. 38-50

Domain 3: Research

Primary Species: Rabbit (Oryctolagus cuniculus)

 
SUMMARY: The temporomandibular joint (TMJ) is a complex synovial joint that functions in tandem with the masticatory muscles allowing for movement during mastication.  The joint is considered a hinge sliding joint which is unique among diarthrodial joints. As such, there are many diseases and traumas that affect the TMJ. However, the lack of comprehensive understanding of mechanisms that result in disease conditions make it extremely hard to treat using current methods. Therefore, the authors sought to elucidate anatomical and histopathological characteristics of the rabbit TMJ with the intent to improve its use as a model of human disease. The group included various imaging modalities to evaluate the comparative anatomy between humans and rabbits, including radiography, CT, and MRI to describe achievable surgical approaches to the rabbit TMJ. Researchers found that there are considerable anatomic and functional differences between the rabbit TMJ compared to humans which affects surgical approach and technique in rabbits. Although the rabbit TMJ proved to be considerably different than the human TMJ, researchers concluded it can still be used as a model. Due to the rabbit size, they do not recommend the rabbit TMJ be used to perform certain procedures such as arthroscopies, discopexis, or discectomy.

QUESTIONS (True or False)
1.
Rabbits are often used in studies to test dental implants

2.  
Rabbits have nearly identical loading/unloading properties of the TMJ to humans

3. 
The structure of the rabbit TMJ is what precludes a wide range of jaw movement.

4.  
The location of the rabbit TMJ is ventrolateral to the eye.

5. 
Masson’s trichrome stains chondrocytes.

  

ANSWERS
1. 
True

2. 
False

3. 
True

4.  
False

5.  
False

 
Sousa de Moura et al. Sedative and cardiorespiratory effects of detomidine constant rate infusion in sheep, pp. 51-58
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions.

Task 1. Prevent spontaneous or unintended disease or condition; TT1.9. Pharmacology with emphasis on drugs used to treat spontaneous or induced disease (e.g., indications, use and contraindications of drugs; adverse reactions; adverse interactions; mechanisms of action; species-specific toxicity), and drugs used to induce disease (e.g., azoxymethane to induce neoplasia, or DSS to induce colitis).

Secondary Species: Sheep (Ovis aries)

SUMMARY
Introduction-Problem-Interest:  Previous studies in sheep have mentioned several protocols involving the administration of alpha-2 adrenergic agonists; however, there is not enough information regarding the haemodynamic parameters, sedation scores or infusion doses for sheep. 
Aim: To assess the effectiveness and safety of detomidine CRI in sheep through the evaluation of cardiovascular and respiratory parameters, blood gas variables and sedation scores.

Material and Methods
Animals - Eight adult female Santa Ineˆs sheep. 
Experimental Preparation - For drug administration, a 16G intravascular catheter was inserted into the left jugular vein. For invasive blood pressure assessment and blood gas analysis, a 22G intravascular catheter (Angiocath) was inserted into the auricular artery and kept patent with a heparin lock. 
Drug Treatment - Animals received 20 mg/kg of detomidine hydrochloride intravenously as a bolus loading dose, followed by an infusion rate of 60 mg/kg/h.  
Assessments - Heart rate and rhythm; respiratory rate; mean, systolic and diastolic blood pressures; and peripheral oxygen saturation (SpO2) were evaluated using a multi-parameter monitor.

Results: Neither arrhythmias nor breathing pattern changes were observed. No significant changes in the mean blood pressure values were observed during the experimental period. No significant changes in PaO2 mean values were observed however, a significant increase in PaCO2 was observed, probably due to a decrease in ventilation which led to a CO2 buildup. Sedation scores varying between 3 (0/10) after IV detomidine bolus and 7 (0/10) during CRI were satisfactory for performing simple procedures that were minimally invasive and not painful. The bicarbonate (HCO3), pH and base excess (BE) tended towards metabolic alkalosis. The cardiac output (CO), stroke volume (SV), cardiac index (CI) and ejection fraction (EF%) showed no significant changes. The fractional shortening (FS%) decreased slightly, starting at T45min.

Discussion and Conclusion: Administration of detomidine at an infusion rate of 60 mg/kg/h in sheep is a technique that produces satisfactory sedation for minimally invasive procedures. The sedation produced no significant cardiorespiratory effects and provided rapid and high-quality recovery.

 

QUESTIONS
1. 
True or False. Ruminants are known to be less sensitive to the effects of alpha-2 adrenergic agonists, when compared with other species, such as horses.

2. 
Alpha-2 adrenergic agonists are widely used in anesthesia of sheep. However; what kind of dose-dependent cardiopulmonary effects have been observed:
a. 
Decreased cardiac output (CO)

b. 
Bradyarrhythmia

c. 
Peripheral vasoconstriction and biphasic arterial blood pressure response

d. 
Respiratory depression, hypoxemia and acute pulmonary edema

e. 
All of them are true

3. 
True or False. In pregnant ewes and preterm foetal sheep, the infusion of dexmedetomidine produced satisfactory results for sedation and pain control, with minimal fetal response.

4. 
About detomidine, what is true?
a. Detomidine is more alpha-2-specific than xylazine

b. 
Lower doses of detomidine are required to achieve sedation with fewer side-effects vs. xylazine
c. 
Administration routes for detomidine include intramuscular, intravenous as a bolus or CRI

d. 
All of them are true

 

ANSWERS
1. 
False. Ruminants are known to be more sensitive to the effects of alpha-2 adrenergic agonists, when compared with other species, such as horses

2. 
e. All of them are true

3. 
True

4. 
d. All of them are true

 

Naylor et al. TNFα depleting therapy improves fertility and animal welfare in TNFα-driven transgenic models of polyarthritis when administered in their routine breeding, pp. 59-68

Domain 1

Primary Species: Mouse (Mus musculus)
 

SUMMARY: Genetically modified mouse-strains of rheumatoid arthritis (RA) have been useful to develop new therapies for RA in humans. Most of these models are characterized by an over-expression of TNF-α which plays a key role in the chronic inflammatory response responsible for RA development. Early human end-points makes breeding life-span of males shorter (vs. wild types) so that more refinement measures are required to increase welfare and life-span of these animals. The authors hypothesize that administration of the anti-TNF-α Infliximab could reduce RA related symptoms in a breeding colony of heterozygous TNFARE mice strain. 
Methodology: Infliximab (or vehicle) were administered twice per week in TNFARE mice for 8 weeks. Joint inflammation, clinical condition and grimace scale were scored. Animals were euthanized at 14 weeks old for hindlimb sampling (histology and computerized tomography (CT)). In addition to that, breeding performance was evaluated in TNFARE and C57BL/6 wild type before and after initiation of infliximab treatment. 
Results: Administration of infliximab reduced signs of joint inflammation, prevented weight loss and improved the clinical condition of animals vs. non-treated animals. Micro CT also revealed amelioration of lesions in hind limbs after infliximab treatment indicating less inflammation and joint destruction. Infliximab increased the number of litters, litter size and number of males reaching 26-week breeding life-span. 
Conclusions: Infliximab reduced the severity of the phenotype thus providing a better animal welfare in this model. In addition, it improved breeding outcome thus reducing the number of breeding pairs needed.

 

QUESTIONS
1.  
Administration of infliximab provides a measure of:

a.  
Reduction and refinement

b.  
Refinement

c.  
Replacement

d. 
Reduction, refinement and replacement

2.  
Mode of action of infliximab is based on

a. 
Depletion of murine TNF-α

b. 
Depletion of murine TNF—α plus other alternative mode of action

c.  
T-cell apoptosis

d.  
Suppression of angiogenesis

3.  
Breeding performance in TNFARE is:

a. 
26 weeks

b. 
14 weeks

c.  
40 weeks

d. 
35 weeks

 

ANSWERS
1. a
2.
b
3.
b
Crettaz von Roten. Laboratory animal science course in Switzerland: participants’ points of view and implications for organizers, pp. 69-78
 

Domain 5: Regulatory Responsibilities

SUMMARY: Switzerland has stringent regulations regarding animal protection, which significantly exceed the EU’s standards. Since 1999, a mandatory laboratory animal science (LAS) course has been introduced for every scientist seeking to perform animal experimentation in Switzerland. It is legally forbidden in Switzerland to use animals with constraints in education when there are other ways of teaching the skills needed to conduct an in vivo study. Another piece of legislation considers the use of live animals in education and training to be an experiment. Therefore, the number of animals, the procedures, the reasons why live animals are needed for skill training, and a cost–benefit assessment must be provided by the course organizers to the ethical review board for evaluation and approval by the local competent authorities. The applicant will also need to show how the 3R principles – replacement, reduction and refinement – will be implemented in the course. 

Swiss legislation requires that skill training on live animals should be delivered during the course. The training should include handling, restraint, weighing, sexing, identification methods of animals, blood, urine and faeces sampling, as well as injections of substances. It is also required that basic procedures in anaesthesia and analgesia are covered in the training. Due to the increased number of animals used in education and training in Switzerland (4095 mice and rodents in 2000, 5317 in 2010, 5131 in 2014 and 5309 in 2015); it was important to assess participants’ attitudes towards the course, particularly regarding the 3Rs and the use of live animals in education and training. More specifically, author's group was interested in the participants’ backgrounds and their subsequent careers after the course. What were their attitudes towards the use of live animals in the course after a few years of professionally practicing animal experimentation? What did the participants wish to improve or change about the course retrospectively? 

M&M: This study was designed in partnership with the Swiss network on Education in Laboratory Animal Science which provided information on the participants of the course. The target population was the participants of the FELASA-accredited Category B course on rodents (mice and rats) held in Switzerland, because these animals corresponded to around 75% of the total number of animals used. The course includes 20 h of lectures and 20 h of practical training with topics defined by the Swiss legislation and accredited as the FELASA B course. This study aimed to record the attitudes of the participants with various levels of hindsight towards the course. To ensure a valid assessment of the course and to avoid memory bias, it was decided not to go too far back in time and to opt for four strata defined by the calendar year of the course (cohorts 2010, 2012, 2014, and 2016). For each year, a sample of courses were selected. 1451 emails were sent, and a total of 510 respondents completed the online survey, which corresponded to a 48% response rate. The questionnaire featured 28 questions organized in three sections: the first focused on the demographics of the respondent, the second on the course – particularly on the use of live animals, and the third on the 3Rs. 

Results: The general assessment of the course presented a positive picture. A large majority of respondents were in favor of this mandatory course (93%, among whom 82% were strongly in favor). The course was positively rated (91%), and regarding the balance between theory and practical work (89%), and the practical training on animals (87%). These positive views were very consistent among the subpopulations, bearing no relationship to gender, age group, occupation or level of internationalization. 

There was a significant difference among the disciplines (P < 0.05): those having studied their first degrees in veterinary medicine or medicine were the most positive about the practical training (96% indicating ‘good and very good’, compared with only 86% of those with biology degrees).

The geographical origin of participants revealed three significant differences for people from Asia compared with those from the three other regions: those in Asia were less positive towards the mandatory course (P < 0.001, 78% of agreement against 91% to 97% in the three other groups), towards the course in general (P < 0.05, 86% of ‘good and very good’ against 91% to 92%), and towards the balance between theory and practical work (P < 0.05, 82% against 85% to 92%). 

Scientists were asked about the use of live animals, and their responses indicated that they approved this approach. A large majority agreed that the course increased their awareness of animal welfare (87% answered ‘strongly and tend to agree’) and their personal skills (88%), and disagreed that the course raised discomfort, fears or phobias (75%) or raised concerns about the death of the animal at the end (56%). On the question of ethical problems, the opinions were divided (36% disagreed, 35% agreed and 29% were ambivalent). 

A course without the use of live animals: a large majority of respondents (75%) rejected the suggestion that a course without live animals would have still enabled them to perform their experiments afterwards to the same level of quality. Among the respondents who favored the use of live animals in the course, 73% explained their choice in an open question (main answers collected):
1. 
The importance of practice (versus theory) to increase skills (cognitive factor): " One can only really learn through practicing with, handling, and manipulating live animals, and practice significantly increased skills"
2. 
The role of tutors during the first manipulation of live animals (cognitive factor): " It is important to learn from experts how to handle live animals and how to perform the work in accordance with the most up-to-date regulations (injections, proper anaesthesia, etc.). Learning directly from the supervisor (i.e. study director) in the lab leads to incomplete formation, lack of awareness of newer regulation, variable standards between labs, etc "
3. 
Using live animals for the benefits of animals used in future research (forward-looking factor): " the benefits for animals – learning better handling, which causes less harm and stress to animals in future research, and in fine which uses fewer animals"
4. 
The importance of reality—as opposed to simulation, video, etc.—in practice (cognitive factor): " The use of live animals put participants in a ‘real situation’ and gave them ‘real and live experience’ very similar to their future work in labs, allowing the development of practical knowledge"
5. 
Using live animals to overcome fear and stress when handling animals (emotional factor): "it’s very important to get in touch with animals during the course and to lose fear and get comfortable handling the animals"
6. 
Using live animals for the benefits of future research, and of career (forward-looking factor): Some respondents pointed out "the benefits which using live animals should have for future research – better handling reduces measurement errors and, therefore, the variability of the measures which are detrimental to research, and hence increases the quality of research – and in fine to careers"

Discussion: Another interesting argument indicates that not using live animals during the course, in order to try to satisfy the 3Rs would result in real learning being only achieved after the course, which would result in increased animal suffering as there would be no one on site to teach and correct the researcher (less refinement), and which may imply the further loss of animals (less reduction). Therefore, participants on the survey give a conclusion that any gains achieved from applying the 3Rs during the course would result in less refinement and reduction in the lab after the course. Finally, the open question on the 3Rs indicated that some participants had not fully understood the goal, organization and legal framework. Expression of a wish for the animals to be reused, even though they are already reused. this means that it is required a need for LAS organizers and tutors to better explain their aims and choices related to the use of animals during the course.

QUESTIONS
1. 
Is Switzerland legislation a transposition of the 2010/63/EU Directive?

2.
T/F. The current EU Directives emphasizes the importance of training and competence for scientists performing animal experimentation; and determines that competency is acquired after passing a specific course?
ANSWERS
1.
No, even this country has stringent regulations regarding animal protection, which significantly exceed the EU’s standards.
2. 
False, Competency is acquired after passing a specie-specific course (which must include defined subjects -ethic, legal, biology...); and a determined work-period developed under the supervision of a qualified-competent personnel.

Bedzjian et al. Quality of reporting of otorhinolaryngology articles using animal models with the ARRIVE statement, pp. 79-87

SUMMARY: Research involving animal models plays an important role in scientific research in which the experiments need to be well designed, performed, interpreted, and reported. However, a lack of transparency in scientific publications using animal models has been identified. Moreover, crucial experimental design elements are frequently ignored rendering experiments irreproducible. Most of these articles did not report randomization of animals or blinding of researchers following by reported deficiencies in writing methodological parameters leading to irreproducible experiments. To optimize the quality of reporting of scientific research using animal models, the ARRIVE (Animal Research: Reporting of In Vivo Experiments) guidelines were published in 2010. Using the checklist of the ARRIVE guidelines as a scoring tool, the authors aimed to evaluate the quality of reporting of articles using animal models in otorhinolaryngology research. Furthermore, the quality of reporting of articles published in ear, nose and throat (ENT) journals (5 journals) was compared with those published in multidisciplinary journals (6 journals). None of the ENT and 4 multidisciplinary journals implemented the ARRIVE guidelines in the ‘Instructions to Authors’, only Nature and Nat Commun recommended the ARRIVE guidelines when documenting animal studies and (date 2015). Only studies of assessed preclinical phases of diseases or disorders commonly treated by otorhinolaryngologists were included, 35 out of 51 publications for ENT journals and 36 out of 63 publications for multidisciplinary journals. Articles published in ENT journals reported a mean of 57.1% adequately scored items and articles published in multidisciplinary journals reported a mean of 49.1% adequately scored items. Articles published in ENT journals adhered better to the ARRIVE guidelines than articles published in multidisciplinary journals. Therefore, articles published in multidisciplinary journals with high impact factors do not have a superior overall quality of reporting in otorhinolaryngology research using animal models. Overall, adherence to the ARRIVE guidelines is generally poor in otorhinolaryngology research.

 

QUESTIONS (True or False)
1. 
The ARRIVE (Animal Research: Reporting of In Vivo Experiments) guidelines were published in 2010 with the aim of optimize the overall quality of reporting of scientific research using animal models.

2. 
In otorhinolaryngologists research involving animal models, articles published in multidisciplinary journals with high impact factors do not have a superior overall quality of reporting.

 

ANSWERS

1. 
True
2. 
True
SHORT REPORT

Anderson et al. Ultrasound guided percutaneous common carotid artery access in piglets for intracoronary stem cell infusion, pp. 88-92
Domain 3:  Research; Task 1: Facilitate or provide research support

Primary Species: Pig (Sus scrofa)

 

SUMMARY: This short report describes the procedure of utilizing two-dimensional color flow Doppler guided access techniques for percutaneous access of the common carotid artery in piglets and thereby avoiding the need for a surgical cutdown. 17 piglets aged 4-6 weeks with an average weight of 8.5 ± 1.7 kg were anaesthetised and surgically prepared. With the piglet placed in a supine position the manubrium was located with the ultrasound probe placed laterally on the pig’s right side. The ultrasound prober was swept cranially and caudally on the skin to identify the bifurcation of the right subclavian from the bicarotid trunk. The needle was then inserted at the central marker of the probe at 30-degree angle and advanced through the muscle to the artery. The artery depths were identified on the ultrasound, ranging from 2 to 2.5 cm below the skin. Once the right common carotid artery or bicarotid trunk was punctured pulsatile blood flow from the hub of the needle confirmed an arterial source. Following puncturing of the artery a Seldinger technique was used to cannulate the artery. Average procedural time from sedation onset to extubation was 100.0 ± 28.8 min. One piglet which had been given bivalirudin, a direct thrombin inhibitor developed a hematoma and was euthanized. Overall ultrasound imaging for percutaneous common carotid access in young domestic swine is a reliable, reproducible and safe procedure.

 

QUESTIONS
1. 
What are potential complications of arterial catheterization? (select all that apply)

a. 
Pneumothorax

b. 
Vascular perforation

c.  
Stroke

d. 
Hematoma

2. 
Based on a recent publication would you recommend the use of bivalirudin, an anticoagulant for arterial catheterization in pigs?

3. 
The common carotid artery in 4-6-week-old piglets is how deep below the skin?

 a. 
0.5 – 1 cm

b. 
1.5 – 2 cm

c. 
2 – 2.5 cm

d. 
2.5 – 3 cm

4. 
Describe the Seldinger technique

 
ANSWERS
1. 
All are correct

2. 
No

3. 
c

4. The desired vessel punctured with a sharp hollow needle with ultrasound guidance if necessary. A round-tipped guidewire is then advanced through the needle, and then the needle is removed over the wire. A sheath or blunt cannula can now be passed over the guidewire into the vessel. The guidewire is then withdrawn, and a cannula passed into the blood vessel. Upon completion of the desired procedure, the sheath is withdrawn while applying manual pressure over the vessel insertion site.

 

CASE REPORT
Denk et al. Preputial diverticulum dilation in a Goettingen minipig, pp. 93-97

Domain 1

Primary Species: Pig (Sus Scrofa)

 

SUMMARY: The preputial diverticulum is a recess located in the preputial cavity. Dilatation of the preputial diverticulum in pigs has an unknown pathogenesis and can interfere with normal breeding (as it prevents normal intromission) and artificial insemination (as semen can get contaminated by products accumulated in the diverticulum). Although is most cases is idiopathic, chronic diverticulitis and phimosis have been reported as the cause. In most cases, surgical extirpation is the treatment for this condition.

A clinical case is reported in a 5mo-male Gottingen minipig: The patient was presented with progressive dilatation (9cm) of the preputial area and urine retention. Manual exteriorization of the penis was not possible. Ultrasound revealed dilation of the horns of the diverticulum. The area was aseptically prepared for surgery. The tips of the horns of the diverticulum were exteriorized through the preputial opening using Allis forceps and then excised. Postoperative recovery was normal with no incidences.

Three months later the size of the preputial area was increased, and retention of urine was noted. At that time, the patient was included in a terminal study and upon finalization of the study, the patient was subjected for necropsy. Macroscopic findings include a reduced preputial orifice (compare to age-matched individuals) and dilation of the left horn. Microscopic evaluation reported chronic histiocytic inflammation.

QUESTIONS
1. 
Which of the following statements is true:

a.
Symptomatic treatment is well tolerated by patients

b.
Surgical management would not be necessary for animals in a short-term study

c.
Resection of the preputium as a treatment can worse the prognosis

d.
Evacuation of the urine is considered the gold standard treatment

2.
Which of the following is more likely to cause diverticulum dilation?

a.
Phymosis

b.
Neoplasia

c.
Automutilation

d.
Vascular disease

3. 
A treated patient should not be used for which of the following experimental fields:

a.
Cardiovascular

b.
Urogenital

c.
Respiratory

d.
Neuroscience

 

ANSWERS
1. b 
2. a 
3. b[image: image1][image: image2][image: image3][image: image4][image: image5][image: image6][image: image7][image: image8][image: image9][image: image10][image: image11][image: image12][image: image13][image: image14][image: image15]
