General Topics (2012)

Read et al. 2012. Assessment of on-screen measurements, magnification, and calibration in digital radiography. JAVMA 241(6):782-787

Domain 1: K2

SUMMARY: Digital radiography is an advanced tool that is gaining popularity in veterinary medicine. There are two general types of digital radiography that includes computed radiography and direct digital radiography. On-screen measurement tools are one of several advantages of digital radiography; however, magnification remains an artifact that complicates the acquisition of accurate measurements. Magnification increases as the object to film distance (OFD) increases. To account for the effects of magnification radiographic scaling, or calibration, must be performed for each image. To assist in calibration a reference marker of known size is included in the image. The calibration object and the anatomy of interest should ideally be at the same OFD. The purpose of the study was to evaluate intraobserver variability in digital radiographic measurements, and develop guidelines for the use, expected magnification error and placement of calibration objects to obtain accurate on-screen measurements. In this case the imaging object was a 155 mm Steinmann pin and the calibration object was a 25.4 mm linear sphere. The two objects were moved relative to each other, both horizontally and vertically, as well as relative to the beam.

 

Three calibration methods were available on the orthopedic planning system: no calibration, autocalibration, and manual calibration. Independent measurements were made by a surgical resident, a surgical intern, a veterinary surgeon, and a veterinary technician. All individuals were blinded to the orientation of the calibration ball and Steinmann pin.

 

There were no significant differences among the 4 observers for pin measurements within each vertical and horizontal measurement and calibration method. None of the calibration methods were completely accurate with magnification (vertical) error; however, the manual calibration was the most accurate, followed autocalibration, while the no calibration method was the least accurate. No significant change was observed in mean horizontal measurements for any of the three calibration methods. The authors recommend that in order to obtain accurate measurements the calibration object should be placed on the same vertical plane as the imaging object and manual calibration or autocalibration with appropriate adjusts be made before measurements are obtained.

 

QUESTIONS
1.
Complete the following sentence: “For manual calibration, each centimeter the Steinmann pin was above the calibration ball resulted in a 1.2% ______ in magnification.

a. 
Increase

b. 
Decrease

2.
As magnification decreases radiographic detail _____.

a. 
Increases

b.
Decreases

3.
What is the most common object used for calibration?

a. 
Ruler

b. 
Coin

c. 
Sphere

d. 
Pin

 

ANSWERS
1.
a. Increase (as OFD increases the magnification increases)

2.
a. Increases

3.
c. Sphere (to minimize the effects of radiographic image distortion)

Fransson et al. 2012. Effects of two training curricula on basic laparoscopic skills and surgical performance among veterinarians. JAVMA 241(4):451-460 

Domain 6: Education; K1: educational resources (e.g., publications, inanimate models, computer applications, conferences)

SUMMARY: The purpose of this study was to compare the laparoscopic skills of veterinarians who under took one of two different 12 week laparoscopic simulation training programs.  The first training program evaluated technique taught through a focus on basic laparoscopic skills.   This system resembles training for human surgeons.  The second training program involved a more varied training program using a canine abdominal model which more closely resembled the situation that veterinary surgeons would experience.   All participants in this study, which included novices, clinicians how have performed a minimum of 10 laparoscopic procedures and board specialized surgeons with weekly experience, were scored on two systems pre- and post-training.  These two systems were: The McGill inanimate system for training and evaluation of laparoscopic skills (MISTELS) which assesses basic laparoscopic skills and the Objective structured assessment of technical skills, a veterinary specific evaluation system.  The OSATS program incorporates use of a canine abdominal model.  The MISTELS program uses a physical laparoscopic trainer box.   It was seen that veterinarians trained using the a simulated canine abdominal model had improvement in scores on both tests, whereas veterinarians trained using only basic laparoscopic skills  did not improve on the surgical performance test (OSATS).  They only improved on the basic laparoscopic skills test (MISTRELS).  This improvement was not greater than the improvement seen in the other group.  

 

QUESTIONS
1.
What are skills required to be an effective laparoscopic surgeon?

2.
How is laparoscopic training evaluated?

  

ANSWERS
1.
Specific hand-eye coordination including altered depth perception and operation of long instruments with a fulcrum effect.

2.
Using selected, highly validated tasks.  

McKenzie. 2012. Is complementary and alternative medicine compatible with evidence-based medicine? JAVMA 241(4):421-428 

Domain 1

  

SUMMARY: This commentary discusses whether the evidence-based veterinary medicine (EBVM) approach can be effectively applied to complementary and alternative veterinary medicine (CAVM).

 

Evidence-based veterinary medicine is an approach that integrates the best research evidence with clinical expertise and client values. EBVM applies the scientific method to the generation and use of knowledge in medicine. Complementary and alternative veterinary medicine encompasses a wide variety of methods, which makes one definition more challenging. The AVMA identifies CAVM as a heterogeneous group of preventive, diagnostic and therapeutic philosophies and practices, the bases of which may diverge from veterinary medicine routinely taught in North American veterinary medical schools or may differ from current scientific knowledge. The American Holistic Veterinary Medical Association incorporates CAVM as a modality used within holistic or integrative medicine, which considers all aspects of the animal’s life and employs all of the practitioner’s senses.

 

Underlying principles of each approach are contrasted. EBVM relies on realism, empiricism, reductionism, methodological naturalism, and skepticism. CAVM relies on constructivism, relativism, holism and, for some modalities, vitalism, which is defined as the principle that living entities are defined by nonphysical energetic or spiritual forces. 

 

Although these tenets can oppose one another, the author proposes that at least some therapeutic modalities within CAVM can be evaluated using the methods of EBVM and be rejected or accepted as being safe and effective based on those evaluations. It is acknowledged that the medicalization of CAVM practices is seen by some advocates as affecting their essential character and even their therapeutic value. 

 

The author concludes that the veterinary profession must decide whether to adhere to the principles of EBVM when considering acceptance of CAVM or to give greater autonomy to individual clinicians who may pursue such modalities.

  

QUESTIONS
1. 
EBVM is an acronym for which of the following?

a. 
Economics based veterinary medicine

b.
Evidence biased veterinary medicine

c. 
Evidence based veterinary medicine

d. 
Endoscope based veterinary medicine

2.
Which of the following is FALSE regarding CAVM?

a. 
It stands for complementary and alternative veterinary medicine

b. 
Some modalities may be difficult to evaluate using the principles of EBVM

c.
Vitalism is a component of some modalities

d. 
CAVM is limited to acupuncture and Traditional Chinese Veterinary Medicine

 

ANSWERS

1. 
c

2. 
d 

White. 2012. Prevention of fetal suffering during ovariohysterectomy of pregnant animals. JAVMA 240(10):1160-1164 

Domain 2: Management of Pain and Distress

Primary Species: Dog (Canis familiaris)

SUMMARY: Ovariohysterectomy of pregnant animals in animal shelters and humane societies, for example, is commonly recommended to help reduce the overpopulation of unwanted dogs and cats and because shelters have a limited capacity to care for neonatal animals and neonatal animals often fare poorly in shelter environments. The 2007 AVMA guidelines on euthanasia do not cite any research on whether chemical or physical means of euthanasia are recommended for in utero fetuses. Similarly, the 2011 revision to the AVMA guidelines on euthanasia cites recent reviews indicating that euthanasia of fetuses is unnecessary, but this section is brief and may not provide sufficient information.

Fetal movement first appears in cats at 23 to 25 days of gestation and in dogs at 34 to 36 days after the preovulatory luteinizing hormone surge. These movements are a part of normal fetal physiology in utero and should not on their own be a cause for welfare concerns.

Fetal distress is defined as a “compromise of the fetus during the antepartum period or intrapartum period.” An animal must have adequate neural development for sensory perception or sentience and must also be in a waking, conscious state.

Patients undergoing ovariohysterectomy are typically under general anesthesia. Any drug that must readily pass through the blood-brain barrier to have an effect on the dam will also pass through the placenta. Many injectable and inhalant drugs equilibrate rapidly across the placenta, particularly those with high lipid solubility and low molecular weight. Fetal hepatic metabolism may not be mature enough to transform or eliminate many drugs, and inhalant anesthetic agents cannot be eliminated by respiration. Once the uterus is removed from the dam, placental transfer of drugs back to the dam for elimination is no longer a possibility.

Dogs, cats, rabbits, and rats are all born at a stage of moderate neurologic immaturity. At birth, the EEG of these species exhibits electrical silence or very low voltage, intermittent or continuous activity, and no differentiation between rapid eye motion and non–rapid eye motion sleep. Neonatal rats 5 to 7 days after birth have no EEG response to a painful stimulus, and neonatal cats 1 day after birth have no distinguishable EEG changes during vocalization or handling. As early as the second day after birth, an EEG response to pain is detectable in dogs, cats, and rabbits. But, dogs appear to have greater variability in neonatal EEG findings, and in some neonatal puppies, wakefulness and sleep may be distinguished 1 day after birth, although generally this differentiation appears most often between 4 and 10 days after birth in dogs. Rabbits have EEG activity 1 day after birth, but sleep pattern differentiation does not appear until 4 days after birth.

Fetuses are physiologically tolerant of hypoxia. Fetal EEG activity becomes isoelectric within 60 to 90 seconds after the onset of hypoxia. Many of these fetal responses to hypoxia appear to be mediated by adenosine. Adenosine concentrations in the fetal brain rise quickly during hypoxia and more than double during prolonged hypoxia. Adenosine leads to a decrease in fetal breathing movements and actively mediates the suppression of EEG activity and the decrease in cerebral heat production that indicates suppressed cerebral metabolism. The isoelectric EEG activity of hypoxic fetuses is incompatible with consciousness. Thus, despite prolonged survival of hypoxic in utero fetuses after pregnant ovariohysterectomy, fetal consciousness and thus fetal suffering cannot occur.

Transiently increased fetal motor activity may be a mechanism to remove mechanical or positional umbilical cord compression. This increased activity occurs despite the EEG transition to an isoelectric state, indicating that the movement is not controlled by the cortex and is not indicative of a conscious state.

Thus, for veterinarians performing ovariohysterectomy in pregnant animals, appropriate procedures for fetal disposition should include the retention of the fetuses in the closed uterus after uterine removal from the dam. Once the uterus is removed from the dam, fetal death will occur without fetal suffering or fetal consciousness without any further action on the part of the veterinarian. 

If the pregnant uterus is to be opened after ovariohysterectomy, the uterus will be left unopened and the fetuses undisturbed for a minimum of 1 hour after removal from the dam to prevent inadvertent fetal resuscitation. Fetal exposure to air prior to fetal death may lead to the stimulation of respiration, loss of neuroinhibition, exhalation of inhalant anesthetic drugs, and perhaps even the potential for fetal consciousness and suffering prior to euthanasia.

QUESTIONS
1. 
At what maximum age after birth do neonatal rats have no EEG response to a painful stimulus?

a. 
1 day

b. 
1 to 3 days

c. 
3 to 5 days

d. 
5 to 7 days

2. 
At what day of gestation does fetal movement first appears in cats?

a. 
23 to 25 days

b. 
34 to 36 days

c. 
13 to 15 days

d. 
50 to 70 days

3. 
At what day of gestation does fetal movement first appears in dogs?

a. 
23 to 25 days

b. 
34 to 36 days

c. 
13 to 15 days

d. 
50 to 70 days

4. 
At what maximum age after birth do neonatal rabbits have no EEG response to a painful stimulus?

a. 
1 day

b. 
1 to 3 days

c. 
3 to 5 days

d. 
5 to 7 days

5. 
How long does it take for fetal EEG activity to become isoelectric after the onset of hypoxia?

a. 
20 to 40 seconds

b. 
30 to 60 seconds

c. 
60 to 90 seconds

d. 
10 to 30 seconds

ANSWERS
1. 
d

2. 
a

3. 
b

4. 
a

5. 
c

Boller et al. 2012. Small animal cardiopulmonary resuscitation requires a continuum of care: proposal for a chain of survival for veterinary patients. JAVMA 240(5):540-514 

Domain 1

Primary Species: Dog (Canis familiaris)

SUMMARY: The American Hospital Association introduced the concept of “chain of survival” 20 years ago, which refers to managing cardiopulmonary arrest (CPA) in a timely, sequential, and comprehensive manner.  The AHA revises CPR guidelines every 5 years, and one of the main areas of focus in the most recent set of guidelines highlights the importance of post-cardiac arrest care and actually proposes this as a new link in the CPR chain of survival.  Care of patients post cardiac arrest is also a focus of the recently developed Reassessment Campaign on Veterinary Resuscitation (RECOVER) initiative, which provides the first consensus-based guidelines for CPR of veterinary patients.  The purpose of this article is to propose a chain of survival for veterinary patients, with a comparison to CPR practices in human patients.  For example, most humans that have cardiac arrest also have coronary disease, and many events occur out of the hospital, whereas in veterinary medicine, most of the cardiac arrest data is based on in-hospital cardiac arrest, usually due to progressive illness, trauma, or anesthesia.

First Link: Early Recognition and Prevention

This link incorporates three concepts: 1) early recognition of at-risk individuals, 2) intervention to reduce the risk, and 3) early recognition of CPA.  A mnemonic for determining at-risk patients is the “5H’s and 5T’s.” The 5 H’s are: hypovolemia/hemorrhage; hypoxia/hypoventilation; hydrogen ions (acidosis); hyper-/hypokalemia; hypoglycemia.  The 5 T’s are: toxins; tension pneumothorax; thromboembolism/thrombosis; tamponade (pericardial effusion); trauma.  Having resources at the hospital for proper monitoring and rapid response are a key concept in this link.

Second Link: Basic Life Support

In veterinary medicine, this step usually occurs in a hospital setting with trained staff, while in humans this occurs with trained or untrained people in or outside a hospital setting.  The authors discuss the following aspects of basic life support:
1) Chest compressions.  The two basic mechanisms are thoracic pump or cardiac pump. With thoracic pump, the blood flow is generated by increased thoracic pressure and is generally performed in large dogs that have a rounded chest.  With cardiac pump, blood flow is generated by direct pressure on the heart and is generally most effective in animals with a narrow and/or compliant thorax.

2) Compression rate.  Although optimal chest compression rate is unknown, the best evidence is a target compression rate of 100 to 120 bpm in small animals with a compression:decompression ratio of 1:1.

3) Compression force.  Optimal force is unknown in veterinary patients.  The recommendation is to “push hard”

4) Decompression.  Allowing the chest to passively expand after each compression is important; sometimes rescuers don’t realize that they’re leaning and not allowing the chest to expand, so switching positions every 2 minutes is recommended.

5) Interruption of chest compressions.  Interruption has been shown to decrease survival in human patients.  Based on human data, pauses to check for rhythm should only be performed every 2 minutes, and each pause should be less than 10 seconds.

6) Interposed abdominal compressions.  Compressing the abdomen between chest compressions has been shown in dogs to have hemodynamic benefits including enhance venous return.

7) Ventilation.  In humans with cardiac-origin cardiopulmonary arrest, the compression-only approach is now recommended.  However, this situation does not directly fall into the same scenario, so establishing an airway and ventilating as soon as possible is recommended, although chest compressions should not be withheld if an airway is not yet established.  Breaths should be given at 10 per minute and chest compressions should not be interrupted to give the breath; breaths do not have to be synchronized with compressions.  

8) Patient monitoring

a. Capnography.  Low ETCO2 has been shown to be a fairly reliable predicator of return of spontaneous circulation in humans, dogs and cats.  The values can help to determine whether CPR is effective and/or whether a different technique should be tried.

b. ECG.  Useful for medical management decision-making and determining whether to defibrillate.

c. BP and SpO2.  Pulse ox and feeling for femoral pulse is not very useful during CPR.  BP measurement is only useful if an arterial catheter is in place; achieving a relaxation arterial blood pressure of at least 30 mmHg should be a target to assure that the coronary arteries are being properly perfused.  

d. Metabolic monitoring. If available, having a central venous catheter placed for measurement of central venous oxygen saturation can be useful.  

e. Monitoring CPR technique. Meters and sensors are available in human medicine for monitoring and recording the effectiveness of CPR, and this may prove to be useful in animals as well.

Third Link: Advanced Cardiac Life Support

1) Defibrillation.  Should be attempted for patients with VF or pulseless VT.  After defibrillation, the patient should be checked for rhythm and rather than shock again (if needed), start chest compressions for 2 minutes, and then re-shock.  Selection of appropriate energy levels and assuring adequate contact between paddles and skin is essential.  

2) Drug administration.  Time to drug effect is relatively slow with peripheral IV access, so giving a fluid bolus after administration is recommended, and while giving drugs via central venous catheter is ideal, if no central cath is in place the order of preference is jugular -> cephalic -> femoral/saphenous.  Intraosseous route can be used in pediatrics and adults, and time to peak level is comparable with peripheral vein.  ET tube is another option – is easy and rapid – but is generally not recommended as a primary route.  The mnemonic NAVLE can be used to remember drugs that can be given ET: naloxone, atropine, vasopressin, lidocaine, epinephrine.  2-3 times the IV dose should be given, diluted in saline to 5 ml/20 kg.  Intracardiac injection is generally not recommended due to low accuracy in hitting the left ventricle on the first try and the high level of risk.    

3) Vasopressors – are generally the only drugs that have been shown to be of short-term benefit during the initial stages of CPR.  Vasopressin and epinephrine are the two drugs most commonly used; epinephrine is used more commonly in veterinary medicine, although there is some evidence that vasopressin may be a superior choice due to the B-adrenergic effects of epinephrine.

4) Other drugs. Atropine administration was removed from AHA’s CPR guidelines due to lack of evidence of effectiveness, but because there is some evidence in dogs (and the lack of harm), it is still recommended in veterinary practice.  Underlying causes should also be treated with IV fluids, and if appropriate, calcium gluconate, glucagon, sodium bicarb, anesthetic reversal agents may be of benefit, depending on the patient.  

5) Open-chest CPR: appropriate for cardiac tamponade, large-volume pleural effusion, diaphragmatic hernia – may also be required for pneumothorax.  Recommended for intra-op arrest if chest or abdomen is open, and should be considered if there is rib fracture.  If used, it should be started no longer than 5 or 10 minutes after arrest develops.  

Fourth Link: Postresuscitation Care

Post-cardiac arrest syndrome is defined as a combination of brain injury, post-ischemic myocardial dysfunction, systemic ischemia-reperfusion response, and precipitating pathological changes. There is a nice chart in this article describing the pathophysiology, clinical presentation, and treatment options for each of these components of the syndrome.  Briefly:
1) Brain injury is associated with impaired regulation cerebral blood flow, limited cerebral edema, and post-ischemic neurodegeneration.  It presents with CNS signs: seizures, altered mentation, blindness, etc.  Potential treatments include hypothermia, controlling seizures, maintaining an airway, reoxygenation, and supportive care.

2) Myocardial dysfunction is associated with ventricular hypokinesis and causes reduced cardiac output, hypotension, and arrhythmias.  Treatment options include optimizing hemodynamics, administration of inotropes, and ECMO if available.  

3) Systemic ischemia-reperfusion is associated with SIRS, impaired vasoregulation, increased coagulation, adrenal suppression, impaired oxygen delivery, and increased susceptibility to infection.  It manifests as hypotension, fever, hyperglycemia, multi-organ failure, and/or infection.  Treatment options include improving hemodynamics, IV fluids, vasopressors, temperature control, and/or antibiotics

4) Persistent precipitation pathology can include infection, upper airway obstruction, cardiovascular disease, pulmonary disease, thromboembolic disease, toxicological disease, hypovolemia, and MODS.  Presentation and treatment are specific to the condition.

No questions provided.
Shea and Shaw. 2012. Evaluation of an educational campaign to increase hand hygiene at a small animal veterinary teaching hospital. JAVMA 240(1):61-64 

SUMMARY: Today, hand hygiene remains one of the most important components in nosocomial infection prevention in human hospitals. Studies in veterinary medicine primarily focus on the prevention of transmission of zoonotic agents from animals to humans. 

The objectives of the current study were to establish baseline data on rates of hand hygiene behavior, evaluate the effectiveness of an educational intervention aimed at improving hand hygiene, and determine whether methods similar to those applied in human hospitals to improve hand hygiene can be successfully applied in a small animal veterinary hospital. 

After an initial observation period, a multimodal educational campaign promoted proper hand hygiene with specific attention to increasing use of antibacterial foam. Two months later, data on proper hand hygiene practices after the educational campaign were collected. Initial low rates of proper hand hygiene practices at baseline were improved substantially 2 months after implementing a low-cost multimodal educational campaign.

 

QUESTION
1. T/F: Educational campaigns aimed at improving hand hygiene are not effective.

ANSWER
1. False

 

