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Summaries
This file has summaries for the year 3 BMHW rotation.  
See the “Student’s Guide to the Gynecology Service” at 
www.danmartinmd.com/bmhwc.doc
The following are on Blackboard:

Summaries - danmartinmd.com/bmhwf.doc

Curriculum, Guide, Phones- danmartinmd.com/bmhwc.doc
Phones and Maps - danmartinmd.com/utemaps.doc
An alternate link page is danmartinmd.com/yr3bmhw.doc

The BMHW DVT / PR risk assessment document is on each surgery chart.  An updated version of DVT / PR is at Antithrombotic and Thrombolytic Therapy: American College of Chest Physicians Evidence-Based Clinical Practice Guidelines (8th Edition). Chest 133 (6 Suppl): 381S-453S, 2008 and other guidelines.  The next page has the basic version.  That page is on the back of the BMHW document.
The number of factors for each column was deleted due to lack of consensus.
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Part 2 of the BMHW DVT / PR risk assessment document is on the back of the form in the hospital
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UTMG DEPARTMENT OF ANESTHESIA 

REGIONAL MEDICAL CENTER AT MEMPHIS 

MEMPHIS, TENNESSEE 

CLINICAL PARAMETERS 

December 2006 

PRE-OPERATIVE LABORATORY REQUIREMENTS
PURPOSE: To familiarize personnel with the guidelines for pre-operative lab data for elective surgery. 

POLICY: Patients scheduled for surgery may have specific laboratory values ascertained prior to surgery. These values are based on age, co-existing diseases or symptomatology and are used to evaluate the patient’s state of health and capacity to undergo anesthesia. 

DELEGATION OF AUTHORITY AND RESPONSIBILITIES 

A.
The anesthesia provider and individual performing the pre-operative anesthesia assessment must be familiar with specific age-and the disease-related laboratory guidelines, and be able to understand and treat abnormal values. 

B.
An anesthesiologist will have ultimate responsibility for assessing any borderline or questionable values, and may, upon his or her discretion, request additional information, delay or cancel the case. 

ACTIONS: 

A.
MINIMUM LABORATORY STUDIES within 30 days pre-op in asymptomatic healthy patients or stable patients scheduled to undergo non-blood loss “peripheral” surgery. 

B.
CBC - A CBC is required for all patients scheduled to undergo surgery 

C.
CHEST X-RAY - A Chest X-ray is required within 6 months for all patients 65 years or greater. It is also required with 6 months (assuming no change in symptoms) for patients with: 

1.
A prior history of TB, exposure to, and treatment of TB, or a positive TB skin test 

2.
A smoking history of 20 pack-years or greater 

3.
Planned or prior thoracic or cardiac surgery 

4.
Acute onset (within past two weeks) of pulmonary symptoms, e.g., cough, SOB 

5.
Pulmonary disease, e.g., asthma, COPD 

6.
History of CHDF 

D.
COAGULATIONS STUDIES 

1.
PT, PTT, INR are required within 24 hours for all patients on anticoagulation therapy. They are also required on patients with a history of hepatitis, easy bruising, liver disease, substance abuse, or a history of renal failure or current dialysis. A patient on dialysis (obviously this patient does not fit the definition of “healthy asymptomatic patient”) must have coagulation studies post-dialysis if the surgery occurs post dialysis that same day. 

E.
EKG – An EKG is required within 30 days for all males 40 years of age or greater, females 50 years old or greater or any patient with planned thoracic or cardiac surgery. An EKG is also required for any patient with: 

1.
Hypertension 

2.
Diabetes 

3.
Illicit drug use (cocaine, amphetamine, Ecstasy, etc) 

4.
Cardiac medications, such as digoxin or anti-arrhythmic medication 

5.
Prior cardiac injury, e.g., KSW, GSW, MI, electrical injury or surgical ablation 

6.
Known cardiac disease, coronary artery disease and congenital heart disease 

F.
ELECTROLYTES 

1.
A MP is required for a patient with a history of HTN, DM or who takes diuretics, digoxin, ACE inhibitors, and/or KCL. A patient on dialysis (obviously, this patient does not fit the definition of “healthy asymptomatic patient”) must have a BMP the day of surgery or post-dialysis if the surgery occurs post dialysis that same day. 

2.
A CMP is required for any patient with a history of hepatitis, liver disease, EtOH or substance abuse. 

3.
The patient with DM should have an accu-check performed on arrival. If the blood glucose is abnormal the surgeon should be notified. 

G.
URINE PREGNANCY TESTING 

1.
A urine pregnancy test is required the day of surgery for all women from menarche to menopause (defined as the absence of menstruation for 12 consecutive months) unless the patient has had a hysterectomy. 

H.
MISCELLANEOUS 

1.
Lab data may be done on an outpatient basis provided the information is clearly dated and results available on the chart prior to review for preoperative clearance. Lab data is good for 30 days in an uncomplicated patient. 

2.
HIV testing was not included as a minimum requirement because of the ever- changing regulations. The surgeon and anesthesia provider should familiarize him/herself with the most recent requirement for HIV testing. 

3.
Any further questions pertaining to patient specific pre-operative laboratory data should be directed to an anesthesia representative as early as possible in the patient’s preoperative evaluation. 

I.
A patient scheduled for ELECTIVE surgery should have all lab values in the normal range. However, a patient with a DOCUMENTED chronic condition refractor to medical therapy may receive an exemption after consultation with an anesthesiologist. 

REFERENCES 
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VAMC Memphis Operating Room Policies and Procedures 
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American Society of Anesthesiologists. Statement on routine preoperative laboratory and diagnostic screening. American Society of Anesthesiologists, Park Ridge, IL; 10/13/93 

Sweitzer, B.J.: Handbook of Preoperative Assessment and Management. Lippincott, Williams and Wilkins, 2000. 
Section XVII – Preoperative and Postoperative Care  
Fluid and Electrolyte Therapy  Jared M. Huston, Soumitra R. Eachempati, Philip S. Barie
Maintenance Fluids
Daily water losses are divided into sensible (urine and stool) and insensible (lungs and skin) losses. Urine water loss ranges from 800 to 1500 mL/day and is the body's primary mechanism for maintaining water balance.  Urine output measurements are basic to fluid monitoring.

Up to 250 mL of water is lost in the stool each day. Insensible losses vary between 0.5 and 1.0 L/day. Cutaneous insensible losses increase by 10% per day for every 1°C increase in body temperature above 37.2 °C. Insensible losses are also increased with hyperventilation and hypermetabolism. Evaporative water loss may approach 1 L/hr from the open laparotomy or thoracotomy incision. Maintenance fluid volumes are calculated per 24-hour time period (100-50-20 rule used for adults) or hourly (4-2-1 rule used in pediatrics), on the basis of patient body mass in kilograms.  
Maintenance Fluid Requirements
	Body Mass (kg)
	Fluid Volume (mL/kg/hr)
	Fluid Volume (mL/kg/day)

	First 10 kg
	4 mL/kg/hr
	100 mL/kg/hr

	Second 10 kg
	2 mL/kg/hr
	  50 mL/kg/hr

	Each kg > 20 kg
	1 mL/kg/hr
	  20 mL/kg/hr


e.g. 100 kg (220 #) patient
10 x 100
= 1,000 mL / day


10 x 50 
=    500 mL / day


80 x 20   
= 1,600 mL / day


100 kg
= 3,100 mL / day

Maintenance Fluid Requirements

4-2-1 Rule
100-50-20 rule


Pediatrics
Adults

10 kg
  40 mL / hr

50 kg
  90 mL / hr
2,100 mL / day

100 kg

3,100 mL / day

150 kg

4,100 mL / day

200 kg

5,100 mL / day

Daily sodium requirements average 1 to 2 mEq/kg and potassium requirements are 0.5 to 1 mEq/kg/day. Dextrose is commonly used for isotonicity and prevention of short-term proteolysis. For most adults, an IV solution composed of dextrose 5% (D5) in half-normal saline (0.45% NaCl) with 20 mEq of KCl/L is an appropriate maintenance fluid. In children, D5 0.2% NaCl with 20 mEq KCl/L is substituted because the kidneys may excrete high sodium loads.
Resuscitation Fluids
In addition to maintenance requirements, surgical patients often have existing deficits or ongoing abnormal losses, including blood, gastrointestinal, or third space losses. The composition of gastrointestinal fluid losses depends on the source.  These physiologic disorders present acutely as depletion of the extracellular fluid (ECF) space. Common signs and symptoms include mental status changes, excessive thirst, dry mucous membranes, poor skin turgor, tachycardia, hypotension, orthostatic changes in heart rate and blood pressure, oliguria, and recent weight loss. Infants may have a depressed fontanelle
 Lactated Ringer's solution (LR) and 0.9% NaCl are isotonic crystalloid resuscitation fluids with electrolyte concentrations that approximate those of the extracellular fluid (ECF). Whereas LR most closely approximates the ECF, the use of 0.9% NaCl may be preferable when there is an associated metabolic alkalosis. Conversely, large-volume resuscitation with 0.9% NaCl may precipitate or perpetuate metabolic acidosis because of the high chloride load. Colloid solutions such as albumin or synthetic colloids such as hydroxyethyl starch can also replace ECF losses and may be advantageous because less fluid is required to correct the volume deficit. Colloids are more expensive than crystalloid solutions and have not been shown to improve patient outcome.
Electrolyte Composition (mEq) of Parenteral Fluids
	Fluid
	Na+
	K+
	Cl-
	Ca2+
	HCO3-
	Dextrose
	pH

	Extracellular fluid
	142
	4
	103
	5
	27
	0
	7.4

	Lactated Ringer's (LR)
	130
	4
	109
	2.7
	28
	0
	6.5

	Normal saline (0.9% NaCl)
	154
	0
	154
	0
	0
	0
	4.5

	¼ Normal saline (0.2% NaCl)
	34
	0
	34
	0
	0
	0
	4.5

	5% Dextrose in water
	0
	0
	0
	0
	0
	50 g
	4.5


Severe ECF losses associated with hemodynamic instability should be treated initially with IV boluses (10 to 20 mL/kg) of LR or 0.9% NaCl and repeated as needed until an adequate clinical response is observed. Assessment of urine output is an excellent measure of adequate volume resuscitation. A urine output of 0.5 mL/kg/hr for adults and 1 to 2 mL/kg/hr for infants and children is usually indicative of adequate volume replacement and tissue perfusion but can be unreliable with diuretic therapy, glycosuria, proteinuria, or after administration of radiocontrast media. Improved mental status, resolution of tachycardia, and normotension are also associated with a favorable response to fluid replacement.
------------- Tables -----------

Weight Conversions

    1 kg =   2.2 pounds

    5 kg =   11 pounds

  10 kg =   22 pounds
  50 kg = 110 pounds
100 kg = 220 pounds
150 kg = 330 pounds
200 kg = 440 pounds
250 kg = 550 pounds
Temperature Conversions

97.8ºF
= 36ºC
98.6ºF
= 37ºC

100.4ºF
= 38ºC 

102.2ºF
= 39ºC
104ºF
= 40ºC

105.8ºF
= 41ºC

°C = (°F − 32) × 5⁄9
°F = °C × 9⁄5 + 32

Postoperative Fever

Harrison G Weed and Larry M Baddour

UpToDate, last changed on October 31, 2006. 

Fever above 38ºC (100.4ºF) is common in the first few days after major surgery. Most early postoperative fever is caused by the inflammatory stimulus of surgery and resolves spontaneously. However, postoperative fevers can also be a manifestation of a serious complication. 

97.8ºF
= 36ºC

102.2ºF
= 39ºC
98.6ºF
= 37ºC

104ºF
= 40ºC

100.4ºF
= 38ºC

105.8ºF
= 41ºC

Temperatures greater than 105.8ºF (41ºC) to 107.6 (42ºC) are medical emergencies (hyperpyrexia) and may be deadly.

°C = (°F − 32) × 5⁄9
°F = °C × 9⁄5 + 32

Fever-associated cytokines are released by tissue trauma and do not necessarily signal infection. The magnitude of the trauma is correlated with the degree of the fever response. As an example, laparoscopic cholecystectomy is associated with less tissue trauma and fewer episodes of postoperative fever than is open cholecystectomy. Similarly, there is less postoperative fever when coronary artery grafting is performed without the use of a cardiopulmonary bypass pump. 

Genetic factors may influence the magnitude of the cytokine release. For example, children with osteogenesis imperfecta appear to have a greater and more sustained febrile response. 

NSAIDs and steroids, administered to reduce postoperative pain can suppress cytokine release, reduce the magnitude of the febrile response, and speed recovery. 

DIAGNOSIS BASED ON THE TIMING OF FEVER
Immediate — The potential causes of fever in the immediate (first hours) operative and postoperative are mainly limited to: medications or blood products to which the patient was exposed during preoperative care, in the operating room or in the recovery area; trauma suffered prior to surgery or as part of surgery; and infections that were present prior to surgery. 

Fever due to the trauma of surgery usually resolves within two to three days. The severity and duration of these self-limited postoperative fevers tend to be greater in patients with longer and more extensive surgical procedures. Fever caused by severe head trauma can be persistent and resolve gradually over days or even weeks. 

Acute — There are many causes of fever in the first week after surgery. Nosocomial infections are common during this period. Occasionally, fever or other symptoms predate surgery and are manifestations of community-acquired infection, such as a viral upper respiratory tract infection.  While surgical site infection (SSI) and intravascular catheter infections can cause acute postoperative fever, other infections are more frequent, including pneumonia and urinary tract infection (UTI). 

• Patients receiving mechanical ventilation during surgery are at risk for ventilator-associated pneumonia (VAP). 

• Patients with depressed mental status or gag reflux due to anesthesia and analgesia are more susceptible to aspiration if they vomit after surgery. 

• UTI is a frequent cause of postoperative fever in patients with indwelling urethral catheters. The risk of UTI increases with the duration of catheterization. 

• SSI most often presents in the subacute period, one week or more after surgery. However, two organisms, group A streptococcus (GAS) and Clostridium perfringens, can cause fulminant SSI within a few hours after surgery.

• Catheter exit site infections and bacteremia associated with intravascular catheters also tend to occur subacutely but should be considered as sources of fever in any patient with a catheter in place, especially if insertion was performed under emergent or nonsterile conditions. 

Acute fever can also be caused by noninfectious conditions. Pancreatitis, myocardial infarction, pulmonary embolism, thrombophlebitis, alcohol withdrawal, and acute gout can complicate the acute postoperative period. 

Subacute — SSI is a common cause of fever more than one week after surgery; many patients have already been discharged from the hospital by this time. Central venous catheters, if used, can be a source of infection and fever. Fever from antibiotic-associated diarrhea, typically attributed to Clostridium difficile, also occurs more commonly during this period. 

Febrile drug reactions are a frequent cause of subacute fever. Beta-lactam antibiotics and sulfa-containing products are commonly implicated, but other medications, such as H2-blockers, procainamide, phenytoin, and heparin, should be considered. 

Deep venous thrombosis and pulmonary embolism can cause fever and are more frequent in patients who are debilitated either by chronic medical problems or by the surgery. 

Delayed — Most delayed postoperative fevers are due to infection.  Viral infections from blood products, including cytomegalovirus (CMV), hepatitis viruses, and human immunodeficiency virus (HIV), can arise late in postoperative patients. Parasitic infections (e.g. toxoplasmosis, babesiosis, Plasmodium malariae infection) can also rarely be transmitted via transfusion. 

SSIs due to more indolent microorganisms (e.g., coagulase-negative staphylococci) can cause delayed fever, especially in patients with implanted medical devices. These devices generally need to be removed in order to cure the infection. Patients can also develop delayed cellulitis when surgery has disrupted venous or lymphatic drainage; this type of cellulitis can be recurrent.  

Infective endocarditis due to perioperative bacteremia is also more likely to present weeks or months after surgery. 

http://en.wikipedia.org/wiki/Fever

The oral human body temperature is 36.8±0.7 °C (98.2±1.3 °F). This means that any oral temperature between 35.9 and 37.5 °C (96.9 and 99.5 °F) is likely to be normal.

Body temperature fluctuates over the day, with the lowest levels around 4 a.m. and the highest around 6 p.m.  An oral temperature of 37.2°C (99.0°F) would be a fever in the morning, but not in the afternoon. An oral temperature up to 37.5 °C (99.5 °F) in the afternoon or evening wouldn't be.

Postoperative Fever
Harrison G Weed and Larry M Baddour

UpToDate, last changed on October 31, 2006. 

Causes:

Although the list of causes of postoperative fever is extensive, the initial focus for most patients should be on a limited number of the more common infectious and noninfectious causes. 

Surgical site infection (SSI), pneumonia - especially ventilator-associated pneumonia (VAP), urinary tract infection (UTI),  and intravascular catheter-associated infection are the most common infectious causes of postoperative fever. Nosocomial bacterial and fungal pathogens are usually implicated. The infecting microorganisms generally are found as endogenous flora of the skin or bowel, but these flora change as patients are hospitalized for longer periods and receive antimicrobial therapy. 

When patients are readmitted to the hospital, organisms acquired in the community may also be involved. As an example, Pasteurella multocida SSIs have been caused by pet cats and dogs licking a surgical site. 

Viral infections in the postoperative patient are usually associated with the transfusion of blood products. As an example, West Nile virus was recognized to be transmitted both by blood products and by organ donation; nucleic acid amplification screening of donated blood has the potential to virtually eliminate this route of transmission.

Other postoperative infections include: 

• Sinusitis and, less commonly, otitis media, especially in patients with nasotracheal or nasogastric tubes. Mild sinusitis in a critically ill patient may not be clinically significant. 

• Bacterial meningitis in patients after neurosurgical or head and neck procedures that inadvertently violated the subarachnoid space causing a "CSF leak". 

• Parotitis, usually due to Staphylococcus aureus, in patients who have undergone manipulation of the oral cavity or are significantly dehydrated postoperatively. This postoperative infection is far less frequent with modern anesthesia and perioperative care. 

• Acalculous cholecystitis can occur as a postoperative infection and has been reported after aortic aneurysm repair. 

• Toxic shock syndrome is uncommon, but can occur, particularly in patients with nasal or vaginal packing that may facilitate the growth of staph aureus or group A streptococcus (GAS). 

Non- infectious causes include: 

Medications are the most common noninfectious cause of fever. Antimicrobials and heparin are the medications most commonly associated with postoperative fever, at least in part because they are used so frequently in the postoperative period.  Several medications commonly used in the postoperative period can interact with SSRIs or other antidepressants to precipitate fever as one manifestation of the serotonin syndrome. 

Malignant hyperthermia is a rare dominantly inherited genetic disorder that manifests following treatment with anesthetic agents, most commonly succinylcholine and halothane. The onset is usually within one hour of the administration of general anesthesia but rarely may be delayed as long as 11 hours. 

Deep venous thrombosis — Deep vein thrombosis (DVT) and pulmonary embolization are more common after procedures either directly or indirectly resulting in venous stasis, such as oncologic, pelvic, orthopedic, and neurosurgeries. 

Fat embolism — Fat embolism occurs most frequently after surgeries for major blunt trauma or major orthopedic surgery (particularly those involving long bone and pelvic fractures). It can also develop after liposuction and is part of the differential diagnosis in postoperative patients suffering from acute sickle cell chest syndrome. 

Transfusion reactions, such as delayed serologic and hemolytic transfusion reactions are more common in patients previously sensitized to foreign antigens through prior transfusion or multiple pregnancies.  Complement activation due to antibody incompatibilities can also cause acute lung injury in the syndrome of Transfusion Related Acute Lung Injury (TRALI). 

Atelectasis is often used as an explanation for otherwise unexplained postoperative fever. Both atelectasis and fever occur frequently after surgery, but their concurrence is probably coincidental rather than causal.

Obstetric and Gynecologic Surgery

Postpartum endometritis, manifested by fever, pelvic pain and purulent vaginal discharge, is more common in patients with preexisting medical problems, after premature rupture of membranes, difficult deliveries, and after the use of internal fetal monitoring.

The differential diagnosis of fever after gynecologic surgery includes UTI, cellulitis, necrotizing fasciitis, superficial abscess, deep abscess, and pelvic thrombophlebitis. As with other major surgeries, fever in the first day or two after gynecologic surgery usually resolves spontaneously. Extensive laboratory testing is not beneficial; fever evaluation should be targeted to the individual patient, based on repeated assessment of symptoms and signs.

Deep abscess and pelvic thrombophlebitis are possible causes in patients with an unrevealing evaluation and persistent fever. As with abdominal surgery, identifying a fluid collection and distinguishing between abscess, hematoma, and a benign fluid collection, though difficult, can be critically important. 

Approach

Chest radiography, urinalysis, and blood and urine cultures are not indicated for all postoperative patients with fever. The need for laboratory testing should be determined by the findings of a careful history and physical examination. The febrile postoperative patient should be evaluated systematically, taking into account the timing of the onset of fever and the many possible causes.

Infertility
Clomiphene
Clomiphene citrate (Clomid®) is the most common therapy for anovulatory or oligo-ovulatory infertility when other factors including thyroid, prolactin and male factor are excluded. The usual dose is 50 mg, or one tablet, for 5 days daily starting on cycle day 2 to 5 to 9 following spontaneous or progestin-induced menses. Earlier starting days may increase egg recruitment and result in multiple gestation.  Ovulation should be confirmed by using BBT charts, ultrasound, or luteal progesterone levels. The maximal dose is usually 100 mg per day for 5 days, although higher doses (to 250 mg) for a longer period (to 8 days) have been utilized. 
Clomiphene works at the receptor level and may interfere with cervical mucus and endometrial growth.  The lowest dose that produces ovulation appears to be the best dose.  Doses higher than 100 mg a day can decrease fertility.
Eight-five percent of women with PCOS will ovulate after taking clomiphene citrate. About 40% become pregnant.  Side effects include hot flashes, headache, visual changes, breast tenderness, and bloating. Serious side effects are rare. A 10% chance of twins is the greatest risk, and the risk of higher-order multiple gestations is <1%. It is important for women to realize that not all women conceive, despite ovulating, with clomiphene citrate.
There is an increased risk of various cancers in women with infertility, no children, use of more than 6 cycles of clomiphene, use of more than 900 mg of clomiphene, irregular ovulation, pelvic adhesions or endometriosis.  The relationships of these are not clear.  Monitoring is important.
Clomiphene is associated with and may increase the risk of hypospadias and neural tube defect.

Adding metformin (Glucophage®, Fortamet®) 2,000 mg a day or 0.5 mg of dexamethasone when using clomiphene may increase the response. 
PCOS

Ovarian dysfunction is most commonly due to anovulation with polycystic ovarian syndrome (PCOS) accounting for the majority of cases.  PCOS is diagnosed by 1) the presence of two of the three following criteria: (a) chronic anovulation or oligo-ovulation, (b) biochemical or clinical evidence of androgen excess, and (c) presence of polycystic ovaries on ultrasound and with 2) exclusion of other similar diseases.  Similar disorders include non-classical adrenal hyperplasia, androgen secreting tumor, hyperprolactinemia, thyroid.
A major clinical question is “Are your cycles greater than 40 days?”  The risk ratios for PCOS are 1.7 with cycles less than 21 days, 1.2 at 21 to 25 days and 2.2 at greater than 40 days.  

Losing 5% to 10% of body weight can restore spontaneous ovulation in obese women with PCOS. Although long periods of time cannot be spent on unsuccessful attempts at weight loss, it is reasonable to start with this treatment option for obese women with PCOS. For slender women with PCOS or those who are unsuccessful with weight loss, other options are available. 

Cushing's Syndrome and Disease

Cushing's Syndrome is an endocrine disorder caused by high levels of cortisol in the blood that can be confused with PCOS.  Symptoms include rapid weight gain, central obesity (trunk and face with sparing of the limbs), a round "moon” face, excess sweating, telangiectasia, thinning of the skin with easy bruising, purple or red striae, proximal muscle weakness, hirsutism and the growth of fat pads (lipodystrophy) on the back of the neck (buffalo hump).

Cushing's Disease is Cushing's Syndrome due to pituitary adenoma releasing large amounts of ACTH that stimulates excessive release of cortisol from the adrenal gland.  Cushing's Syndrome can also be caused by adrenal hyperplasia or neoplasia, ectopic adrenocorticotropic hormone (ACTH) production (e.g., from a small cell lung cancer), and iatrogenic (steroid use).  
Hyperprolactinemia 

Women with hyperprolactinemia can be treated with dopamine-agonist therapy. Bromocriptine mesylate (Parlodel®) and cabergoline (Dostinex®) are oral agents that lower prolactin levels and routinely restore ovulation. Side effects, including headache, nausea, orthostatic hypotension, and dizziness, can be severe. Starting with a low dose and a slow, steady increase in the medication will minimize side effects. Bromocriptine can be started with half a tablet, 1.25 mg, at bedtime, increasing the dose weekly, if required to normalize prolactin levels, to a maximum of 2.5 mg twice daily. Cabergoline is taken only once or twice weekly at doses of 0.5 to 3.0 mg per week. Side effects are reported to be lower with cabergoline, although it is still important to gradually increase the dose of the medication. Once women achieve pregnancy, the dopamine agonist should be stopped, although there are no reports of harmful effects on the fetus. There is no restriction to breast-feeding in women with hyperprolactinemia, assuming there is no worsening of symptoms after pregnancy.

Tubal Factor

The treatment of known tubal factor infertility depends on the severity of the disease. Proximal tubal blockage can be treated by hysteroscopic cannulation, radiographic cannulation, microsurgical anastomosis, antibiotics, danazol, leuprolide (Lupron®) or in-vitro fertilization (IVF).  Laparoscopic removal of thin, avascular adhesions involving the tube and ovaries offers a reasonable chance for pregnancy, with a success rate up to 70% but with an ectopic pregnancy rate of 20%.  Dense adhesion usually recur.
Women with significant symptoms, such as pelvic pain, secondary to adhesions or endometriosis, also benefit from laparoscopic surgery. However,. the success of IVF suggests IVF is a much superior treatment for women with severe tubal factor infertility. IVF offers a better chance of pregnancy, lowers the risk of ectopic pregnancy, and avoids prolonged delay.  Studies suggest an increased pregnancy rate if large hydrosalpinges are either laparoscopically removed or clipped in the corneal region prior to IVF. Thus, tubal surgery, with removal or occlusion of the damaged fallopian tubes prior to IVF, increases the chance for successful infertility treatment.
Polycystic Ovarian Syndrome (PCOS)

Pathogenesis
Current perspective — PCOS is a complex genetic trait, similar to cardiovascular disease, type 2 diabetes mellitus and the metabolic syndrome, where multiple genetic variants and environmental factors interact to foster the development of the disorder.
Gonadotropin secretion and action — Altered LH action may be involved in the pathogenesis of PCOS. PCOS patients typically have high serum LH concentrations and increased LH pulse frequency and amplitude. LH action at the ovarian level may be enhanced in PCOS, as the LH receptor is over-expressed in thecal and granulosa cells in PCOS. 

Insulin secretion and action — Overall, 50 to 70 percent of women with PCOS demonstrate clinically measurable insulin resistance in vivo, above and beyond that determined by their body weight (ie, degree of obesity). Insulin stimulates theca cell secretion of androgens and inhibits hepatic sex-hormone binding globulin (SHBG) production, resulting in an increase in free androgens.

In addition, the theca cells in PCOS women are hyper responsive to the stimulatory effects of insulin on androgen secretion.

Weight and energy regulation — It is still unclear whether obesity itself is actually causative or only increases the expression of PCOS. In the United States, approximately 60 percent of patients with PCOS are obese. However, this prevalence varies widely with population studied, suggesting environmental factors play a significant role in determining the presence of obesity.  BMI and waist to hip ratios (truncal) may be useful.
Androgen biosynthesis and action — This is primarily of ovarian origin, although the adrenal cortex often hypersecretes androgens as well. Although hyperinsulinism is associated with hyperandrogenism in PCOS, insulin resistance alone is not sufficient for the development of PCOS, suggesting that an underlying (genetic) predisposition is present. 

String of Pearls

[image: image3.jpg]


  

Diagnosis
Rotterdam criteria (2003) — The ESHRE/ASRM criteria require 1) two out of three of the following:

· Oligoovulation and/or anovulation

· Clinical and/or biochemical signs of hyperandrogenism

· Polycystic ovarian morphology by ultrasound 

· ≥12 follicles at 2 to 9 mm in at least 1 ovary

· Volume >10 cc

· Does not apply if on BCPs

· If a follicle is >10 mm, repeat scan next cycle
and 2) exclusion of other etiologies such as congenital adrenal hyperplasia, androgen-secreting tumors, Cushing's disease, thyroid disease and hyperprolactinemia.
Menstrual irregularity — The menstrual irregularity typically begins in the peripubertal period, and menarche may be delayed. 

Dr. Dunaif (2008) suggests the question: “Are your cycles greater than 40 days?”  The risk ratios for PCOS are:

· 1.7 with cycles less than 21 days

· 1.2 at 21 to 25 days and 

· 2.2 at greater than 40 days.  

Hyperandrogenism —The major clinical manifestations of hyperandrogenism are hirsutism, acne, and male-pattern hair loss. Signs of more severe androgen excess (virilization), such as deepening of the voice and clitoromegaly, occur only rarely, so these signs should prompt the search for androgen-producing neoplasms.

Serum androgens — Free testosterone, total testosterone, serum dehydroepiandrosterone sulfate (DHEA-S) and 17 hydroxy-progesterone (17-OHP)

Cushing's Syndrome is an endocrine disorder caused by high levels of cortisol in the blood. Cushing's Disease is Cushing's Syndrome due to pituitary adenoma releasing large amounts of adrenocorticotropic hormone (ACTH).  Cushing's Syndrome can also be caused by adrenal hyperplasia or neoplasia, ectopic ACTH production (e.g. small cell lung cancer) and iatrogenic (steroid use).  
HAIR-AN — Hyperandrogenic insulin resistance with acanthosis nigricans.

· Type A is adolescents with insulin receptor mutations.  

· Type B is pre-menopausal and has receptor antibodies.  

Metabolic syndrome (Syndrome X)
· Insulin resistant, visceral obesity, dyslipidemia, hypertension and type 2 diabetes 
· In women, add hyperandrogenism and increased LDL.


Treatment
Androgen excess — Hirsutism can be treated by removal of hair by mechanical means such as shaving, waxing, depilatories, electrolysis or laser treatment. In addition, Vaniqa (eflornithine hydrochloride cream 13.9%) is a topical drug that inhibits hair growth. It is not a depilatory, and must be used indefinitely to prevent regrowth of hair. 

Hair growth may be suppressed by administration of an oral contraceptive alone or in combination with an antiandrogen (eg, spironolactone 100 to 200 mg daily), which respectively decreases androgen secretion and action. Spironolactone inhibits testosterone binding to its receptors, thereby inhibiting the action of testosterone. It also decreases the ovarian production and the clearance of testosterone. 

Oral contraceptives and antiandrogen therapy may also reduce acne, but an occasional woman needs antibiotic or other therapy (as determined by a dermatologist). 

Endometrial proliferation — The chronic anovulation seen in PCOS is associated with prolonged, unopposed estrogen.  This causes an increased risk of endometrial hyperplasia, dysfunctional uterine bleeding, and possibly, endometrial cancer. Oral contraceptives are most commonly used for endometrial protection in these patients, as they also provide contraception and cosmetic benefit. Oral contraceptives provide daily exposure to progestin, which antagonizes the endometrial proliferative effect of estrogen by decidualizing (maturing) the lining.

For women with PCOS who choose not to or cannot take oral contraceptives, an alternative treatment for endometrial protection is intermittent progestin therapy. Patients should be made aware that progestin therapy alone will not reduce the symptoms of acne or hirsutism, nor will it provide contraception.

Insulin resistance – Insulin lowering agents including biguanides (metformin), thiazolidinediones (pioglitazone, rosiglitazone) and D-chiro-inositol (not clinically available) can reduce insulin levels in women with PCOS. These drugs may also reduce ovarian androgen production (and serum free testosterone concentrations) and restore normal menstrual cyclicity.

Ovulation induction — Treatment:

· Weight loss (10%) and exercise

· Clomiphene citrate (Clomid®) (3 months)

· Letrozole (Femara®) (aromatase inhibitor) (3 months)

· Metformin (Glucophage®, Fortamet®) (6 months) - The combination of metformin and clomiphene may be more productive at months 4-6 than months 1-3.

· Gonadotropins



Clomiphene — Approximately 80 percent of women with PCOS ovulate in response to clomiphene citrate, and approximately 50 percent conceive. 
The pregnant rates are based on the lowest dose that induces ovulation.  Clomiphene works at the receptor level and may interfere with cervical mucus and endometrial growth.  The lowest dose that produces ovulation appears to be the best dose. Increasing the dose in ovulating patients may be counter productive.  Doses higher than 100 mg a day can decrease fertility 
Metformin — Metformin is used to increase insulin sensitivity.  It may promote ovulation either alone or in combination with clomiphene.  Metformin at doses of up to 2,000 mg daily in combination with clomiphene has increased birth rates in some studies.  But this is an inconsistent and controversial finding.  One study showed that fertility peaked at 4 months instead of the 1st month as is common with other therapy.  This delay may be one source of the conflicting findings.

Laparoscopic surgery — In the past, wedge resection of the ovaries was a standard treatment for infertility in women with PCOS. However, this approach has been abandoned, both because of the efficacy of clomiphene, and because of the high incidence of pelvic adhesions seen with wedge resection. A substitute for wedge resection, laparoscopic ovarian laser or electrosurgery, may be effective in so me women with PCOS. However, given the other pharmacologic options for ovulation induction, surgery is not often indicated. 

OCs and insulin sensitivity — In healthy women, oral contraceptive use increases insulin resistance, but in general, this increase is not clinically significant. It has been assumed that oral contraceptive use would also worsen insulin resistance in women with PCOS, although data are conflicting with studies showing an improvement, worsening, or no change in insulin resistance.
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