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Stem Case and Key Questions Content 
A 17-year-old female presents to the OR for an ORIF of an ankle fracture. She was at a party over the 
weekend and fell, injuring her ankle. She has no recollection of what happened, yet denies any other 
trauma. She was seen the next day by an orthopedic surgeon who quickly booked her on the OR 
schedule. She is accompanied by her mother in the pre-op room and appears anxious when you 
arrive. 
 
What additional information do you want to ask the patient? 
Can you conduct the full interview in the presence of her mother? 
If not, how do you plan to isolate the patient to ask any sensitive questions? 
 
The patient states she is otherwise healthy. She denies any past medical or surgical history. Her only 
medication is an oral contraceptive pill, but she has been taking 3 oxycodone pills every 2-3 hours 
since being seen in the orthopedic clinic. 
 
Do you ask the patient about the possibility of pregnancy? How do you confidentially ask the question 
in the presence of the mother? 
Do you require a pregnancy test on all women of childbearing age? If so, do you disclose to the 
adolescent and/or family that you are ordering a pregnancy test? 
If the patient admits to having unprotected intercourse recently but it is too early to confirm a 
pregnancy with testing, would you proceed with the case? What if it were a completely elective case? 
How would you counsel the female on the potential risks of anesthesia to an unborn fetus in this 
situation? 
 
You run a urine pregnancy test and it comes back positive. 
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Do you send a confirmatory serum test before discussing the results with the patient? 
How do you plan to share this information with the patient and/or her mother? 
Will you proceed with surgery? Are there alternatives to avoid general anesthesia? 
 
Assuming her pregnancy test was negative, you proceed to discuss your plan for anesthesia with the 
patient and her mother. You discuss general anesthesia and also offer a popliteal sciatic nerve block 
for post-operative pain control. The patient adamantly refuses a nerve block despite her mother 
showing interest. 
 
Why might the patient be refusing a nerve block?  
How will you counsel the patient? If she refuses the block but her mother consents, do you proceed 
with the block? 
 
You now have a hunch the patient has not told you everything that is going on. 
 
At this point do you proceed to the OR?  
How will you isolate the patient to gain further history before administering a premedication and 
proceeding to the OR?  
What are your additional concerns? How will they effect your anesthetic management? 
 
You leave the pre-op room and transport the patient to the OR without the parent. Once away from 
her mother you ask the young woman about a history of substance abuse. The patient states that she 
had been drinking heavily 2 nights ago when the injury occurred. She has used marijuana regularly in 
the past 6 months and occasionally takes her friend’s ADHD medication. She also admits to steeling 
Oxycontin pills from her grandfather and snorting them on a regular basis. She is very concerned that 
she won’t be given any pain pills after surgery if she has a nerve block. 
 
Does this history make you more or less likely to offer the peripheral nerve block? 
In light of her concerns, how do you counsel this patient on the risks and benefits of the block? 
If she still does not assent, do you proceed with the block because the mother gave consent? 
What additional considerations do you now have for her intraoperative management?  
 
After counseling the patient she decides the nerve block will be a good idea with her low pain 
tolerance. You decide a peripheral nerve catheter will be the best option. You assure her she will have 
access to oral pain medicine as well. You are now in the OR about to place your popliteal sciatic 
catheter when the surgeon states that he does not want a block because is will mask compartment 
syndrome. 
 
How do you respond to his request?  
Is there evidence that regional anesthesia masks the symptoms and delays the diagnosis of 
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compartment syndrome? 
Would you share with the surgeon the unique circumstances in this patient and why you feel the block 
might be warranted in this case? 
 
You place the peripheral nerve catheter and induce general anesthesia. Shortly after induction the 
patient is hypotensive and not responding to 5-10mg of ephedrine. 
 
What could be the cause of the refractory hypotension? 
What is your first line of treatment? 
 
The rest of the case goes uneventfully. The patient emerges and proceeds to recovery. She appears 
comfortable. 
 
What solution and rate will you run in your popliteal nerve catheter? 
What additional analgesics will you prescribe and at what dose? 
Are you concerned about narcotic withdrawal in the postoperative period? How will you monitor for it? 
Will you disclose the substance abuse to the patient’s family and/or primary care doctor? 
How will you counsel the patient on pain control upon discharge? 
 
 
Model Discussion Content 
Adolescence is a time of rapid physical development that rivals the physical growth in infancy. There 
are rapid gains in weight and height along with the development of secondary sex characteristics. 
Muscle mass and activity level peak between 12 and 14 years of age. Physical work capacity at a 
heart rate of 170 beats per minute, a measure of aerobic capacity in children, increases linearly 
between ages 7 and 17, doubling in females and nearly tripling in males.1 Maximum oxygen 
consumption (VO2max) increases during adolescence plateauing at age 13 in girls and age 16 in 
boys.1 Adolescence is a time of both increased energy supply and demand, and the adolescent needs 
appropriate nourishment and sleep to maintain this growth. 
 
Adolescence is also a unique stage of cognitive and emotional development, marked by peaks in 
sensation, novelty, and reward seeking behaviors. The prefrontal cortex, responsible for impulse 
control, decision-making skills, and affect regulation, is not yet fully mature and undergoes a process 
of “synaptic pruning” during adolescence.2 The transition from childhood to adult hood is marked by a 
gradual increase in cognitive control, which encompasses a range of mental processes that enable 
behavior to be guided by internally generated plans and goals rather than a simple response to an 
external stimuli.3 Around the onset of puberty there is an increase in responsiveness of the limbic and 
paralimbic brain structures, likely responsible for the increase in sensation, novelty, and reward 
seeking. This, coupled with inconsistent cognitive control, contributes to the immature decision-
making and increased risk-taking often associated with adolescent behavior.3 It is important to note 
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that increased risk-taking is a natural part of maturation and allows the adolescent to grow, develop, 
and seek out new knowledge, skills, and experiences, a process pivotal to the transition to adulthood. 
It can, though, put the adolescent at risk of physical harm as a result of poor decisions. Increased 
accidental trauma and substance abuse are both examples of adolescent behavior that stem from this 
complex developmental process. 
 
Routine pregnancy testing in the adolescent population is a controversial subject in some hospitals 
and practices. Many large children’s hospitals test all females of childbearing age for pregnancy prior 
to any anesthetic. This may be a good way to capture previously undetected pregnancies and mitigate 
potential risk to the mother and unborn fetus, as well as the potential medical legal risk to the 
anesthesiologist. Other institutions rely on preoperative questioning of last menstrual period and 
sexual activity, and only proceed to laboratory testing if the adolescent’s responses suggest the 
possibility of a pregnancy. A study of over 400 adolescent patients found questioning to be a reliable 
indicator of the need for further pregnancy testing.4 On the contrary, a recent study in an outpatient 
surgery center captured 3 previously unrecognized pregnancies on the day of surgery over a one-year 
period and the cases were cancelled. The true positive test rate was 0.3% of all patients tested. At a 
hospital cost of $5.03 per urine pregnancy test the institution spent $3,273 per positive test.5 The 
authors felt this was a small cost compared to the potential liability of anesthetizing a pregnant 
woman. Of note this study focused on an adult population, and an adolescent population may have a 
higher rate of undetected pregnancy. A study of mandatory adolescent pregnancy testing at an urban 
children’s hospital found a 1.2% overall incidence of positive pregnancy tests in adolescent females. 
Interestingly the incidence of a positive test was 2.4% in females over the age of 15 and 0% in 
females under the age of 15.6  

 
The ASA Practice Advisory of Pre-anesthesia Evaluation does not mandate preoperative pregnancy 
testing but rather states that pregnancy testing may be offered to females of childbearing age and for 
whom the results would alter the patient’s management.7 Routine testing in adolescents is a bit more 
challenging as the patient and/or parent should give consent to the test. In much of the United States 
a female patient of any age has the legal right to absolute privacy regarding reproductive matters. If 
the test were to be positive, the result should be disclosed to the female in private, which can be 
challenging in the preoperative setting with parents present. Appropriate counseling and support 
should be made available to the adolescent, all the while allowing the patient to disclose the results to 
family present only if she desires. Surgery will often be cancelled and the adolescent female may be 
faced with explaining to her parents why the case is cancelled, thereby revealing the pregnancy 
before she is comfortable. There may not be a right or wrong answer as to whether to test all 
adolescent females for pregnancy on the day of surgery. The anesthesiologist must know the 
potential consequences of mandatory versus optional pregnancy testing and have a plan in place to 
care for the patient should the result come back positive. 
 
Adolescent substance abuse is an ongoing problem. The 2013 report from the Monitoring the Future 
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study, a longitudinal survey study, showed that over 50% of 12th graders report using an illicit 
substance in their lifetime, while over 40% of 12th graders report use of an illicit substance in the past 
year. These statistics have remained relatively stable over the past 20 years.8 Alcohol is the most 
commonly abused substance with 62% of 12th graders reporting abuse in the past year. This is 
followed by marijuana with 36.4% of 12th graders reporting abuse. The next most commonly abused 
substances are drugs that adolescents can often easily obtain from friends, relatives, or out of their 
medicine cabinets at home. 8.7% of 12th graders report abusing amphetamines in the form of 
prescription ADHD medications, while 7.1% of 12th graders report abusing narcotics other than 
heroin.8 Prescription drug abuse is a growing problem due to the increasing availability of these 
substances. In the past 20 years there has been a 10-fold increase in the number of stimulants 
prescribed and dispensed in the US, while the number of opiates prescribed and dispensed has 
tripled.9 Adolescents don’t perceive these prescription drugs to be as dangerous as classic street 
drugs, and they are often readily available from friends or relatives. 
 
With such a high prevalence of abuse it seems imperative for the anesthesiologist to screen for such 
use and abuse preoperatively. Use of illicit drugs can obviously impair judgment and is often 
associated with motor vehicle accidents and trauma. Therefore, one should be especially cognizant to 
screen adolescents presenting with accidental traumatic injuries. The abuse of controlled substances 
can have serious anesthetic implications in both adolescent and adult patients. Chronic opiate 
abusers have difficulty achieving effective analgesia post-operatively and may benefit greatly from 
multimodal analgesia and regional anesthesia techniques. Despite opiate tolerance and increased 
dose requirements, chronic opiate abusers are still at risk of narcotic induced respiratory depression, 
and should be monitored appropriately in the postoperative setting. They are also at risk for opiate 
withdrawal. Although regional anesthesia may be of great benefit in the narcotic tolerant patient, 
opiate abusers often refuse regional anesthesia techniques out of fear that they will not receive 
narcotic pain medications postoperatively.10 Turning to the amphetamine abuser, acute intoxication 
causes a sympathetic surge, increasing anesthetic requirements. Chronic amphetamine abuse 
depletes central nervous system catecholamine stores, decreasing anesthetic requirement. A 
decreased sympathetic response to hypotension is common and can manifest as refractory 
hypotension and even cardiac arrest.11 It can take weeks to replete CNS catecholamine stores once 
amphetamine use has ceased. 
 
Parental consent is often needed and solicited before preforming an anesthetic or procedure on a 
minor. Consent of an adult is based on the principle of autonomy, the right of a rational person to 
make his or her own decisions. According to the American Academy of Pediatrics (AAP) Committee 
on Bioethics, decision-making involving the care of older children and adolescents should include, 
when feasible, the assent of the patient as well as the consent of the parent and physician. 12 Involving 
the adolescent in the decision-making process will foster better trust and perhaps improve long-term 
health outcomes. 
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The AAP states that the process of assent should include:12 
 
1. Helping the patient achieve a developmentally appropriate awareness of the nature of his or her 
condition. 
 
2. Telling the patient what he or she can expect with tests and treatment(s). 
 
3. Making a clinical assessment of the patients understanding of the clinical situation and the factors 
influencing how he or she is responding (including whether there is inappropriate pressure to accept 
testing or therapy). 
 
4. Soliciting an expression of the patient’s willingness to accept the proposed care. 
 
There are cases in which consent can be given from the patient without the need for parental consent. 
Some minors are emancipated and treated as adults for all purposes. These include adolescents who 
are self-supporting and/or not living at home, married, pregnant or a parent, in the military, or declared 
emancipated by a court. Many states grant decision-making capacity to the adolescent for matters 
involving pregnancy, sexually transmitted infections, and drug and alcohol abuse. 
 
Assent should be obtained from an adolescent whenever possible in the perioperative setting. Some 
advocate delaying surgery in adolescents who do not assent to an elective procedure.13 The situation 
becomes more challenging if the procedure is of urgent or emergent nature. In rare situations a 
procedure may proceed against an adolescent’s will, as parents, acting on the advice of physicians 
and in their child’s best interest, hold the ultimate legal authority to consent.13 Consulting a hospital 
ethics board and/or legal counsel may be helpful in such cases. 
 
Compartment syndrome is a rare post-operative complication in which tissue perfusion is decreased 
due to increased pressure within a confined facial plane or compartment. It occurs most often in the 
lower leg or forearm. It is a clinical diagnosis with pain out of proportion to the clinical situation. If not 
quickly diagnosed and treated compartment syndrome can have devastating ischemic complications. 
Many orthopedic surgeons avoid post-operative regional anesthesia out of concern that it may mask 
pain, the hallmark symptom of compartment syndrome. 
 
Two recent reviews discuss the risk of compartment syndrome in the setting of regional anesthesia. 
The first looks at the use of peripheral nerve blocks, specifically peripheral nerve catheters. The 
authors report a patient who was sent home with a popliteal-sciatic nerve catheter, suffered increasing 
pain on post-operative day one, and returned to have her cast split, relieving the pain. Interestingly 
she maintained her peripheral nerve catheter for 4 days post-operative with good pain control. When 
her cast was removed weeks later there was resolving tissue ulceration consistent with prior 
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compartment syndrome. After a literature review the authors conclude that current evidence can 
neither endorse nor prohibit the use of continuous peripheral nerve catheters for post-operative pain 
control in patients at risk of compartment syndrome.14 A second review article looked primarily at 
neuraxial analgesia in patients who developed compartment syndrome. Signs and symptoms of 
compartment syndrome manifested in 32 of 35 patients with epidural analgesia.15 The authors 
suggest that the density of the block may influence the patient assessment and diagnosis, and 
recommend using dilute local anesthetic solutions to prevent this from occurring. Ongoing 
assessment of patients and high clinical suspicion are both necessary for the diagnosis of 
compartment syndrome in any patient, regardless of the use of regional or neuraxial analgesia. There 
is little evidence that proves that neuraxial or regional anesthesia will mask or delay the diagnosis of 
compartment syndrome, and the anesthesiologist should balance the benefit of pain control with the 
unlikely risk of delaying a compartment syndrome diagnosis. 
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