Respiratory System II

The Next Generation


Bronchogenic carcinoma:
Most common malignant disease of men

Etiologic factors include cigarette smoking, industrial pollutants, etc

Cigarette smoking is a major etiologic factor

Asbestos workers often at risk for mesothelioma- discussed later

Scar cancers are lung cancers which arise within the vincinity of scars, usually adenocarcinoma

	DISEASE
	MORPH/PATH
	S?S
	CLINICAL

	Primary lung tumor, benign

Hamartoma
	Pulmonary hamartoma, benign and uncommon. Consists of islands of cartilage, smooth muscle cells, adipose tissue and clefts lined by epithelium. Rarely greater than 3 to 4 cm. 50% of all benign pulm neoplasms. Avg age 45, central site in origin. 
	Coin lesion on CXR

Coughing hemoptysis

Lobar collapse
	Surgical excision? 

	Squamous cell carcinoma
	Most commonly found in men and associated with cigarette smoking. Begins as in situ cytologic atypia and progresses into small area of mucosal thickening. Grows into elevated, irregular mass. Narrow or obliterate bronchial lumen. Necrosis and hemorrhage common. Close to hilum, not towards peripherly. Much more malignant. 
	Lesions in hilum. 

Coughing, hemoptysis
	Usually arise from major bronchus, may start from metaplasia. 


May infiltrate into mediastinum

	Adenocarcinoma
(Bronchogenic)
	Cancer secondary to scarring. May be well differentiated with glandular elements or poorly differentiated. Mucin production s often present. Site is quite different, towards periphery. Not frequently associated with smoking. Most common in females and non smokers. 
	Coughing

Hemoptysis
Pleural effusion
	Blood in pleural effusion. 
Typical glandular appearance

	Small Cell carcinoma
(Bronchogenic) 
	Highly malignant and aggressive. Mostly seen in males and strong association with cigarette smoking. Tumor consists of sheets of clusters of small compact round or oval cells with dense hypochromatic nucleus. Most malignant. Some contain neurosecrectory ranules. ++ early metastasis. Hilar tumor as well.  Classic cell is the OAT cell. See 16-41-C, in Robbins. 
Electron microscopic studies show dense-core neurosecretory granules in some of these tumor cells. Granules are similar to those found in Kulchitsky (APUD) cells present along bronchial epithelium. 

-MOSTLY HILAR OR CENTRAL
-MOST AGGRESSIVE
-WIDE METASTASIS
-MOST COMMON PATTERN ASSOCIATED WITH ECTOPIC HORMONE PRODUCTION
	Coughing

Hemoptysis

Paraneoplastic syndromes
	LN involvement in carina

Small oval cells with dense nucleus

Ectopic hormone production, paraneoplastic syndromes common 
APUD cells common in lung: amine producing. Implicated in paraneoplasms.
Less than 1 yr life expectancy post diagnosis and usually not surgical



	Bronchogenic carcinoma, overview
	From Robbins: public enemy number one. Bronchogenic refers to origin of tumors in the bronchial  and sometimes bronchiolar epithelium. Most common visceral malignancy in men. Related to tobacco smoking. Several subtypes include:
Squamous cell caricinoma- 25-40%
Adenocarcinoma- 25-40%
Small cell carcinoma- 20-25%
Large cell carcinoma- 10-15%
These tumors are most often found in the hilus of the lung. Three fourths of these tumors take origin in the first, second, or third order bronchi. Small number arise in the periphery. Usually begins as an area of atypia that, over an unknown interval, results in thickening/piling up of mucosa. Outlook for pts with these tumors is often poor despite advances in detection, chemo, and radiotherapy. 
NB: Partial obstruction may cause marked focal emphysema. Impaired airway drainage is a common cause for sevrre suppurative or ulcerative bronchitis or bronchiectasis. Pulmonary abscesses sometimes call attention to silent carcinoma. Secondary pathology includes:
Pericarditis
Pleural involvement
Superior vena caval syndrome

	Large Cell Carcinoma
(Bronchogenic) 
	Pleomorphic or anaplastic types of sqamous/adenocarcinomas? Poorly differentiated. Again towards hilum, may be elsewhere if started from adenocacinoma. Some exhibit large polygonal cells and vesicular nuclei. Represent squamous/adenocarcinomas that are so poorly differentiated as to be unrecognizable. Some contain intracellular mucin. 

	Bronchioalveolar carcinoma
(Bronchogenic) 
	Uncommon form of adenocarcinoma found in periphery. Arise in terminal BRONCHIOALVEOLAR region. Males and females equally affected. Not associated with cigarette smoking. Late metastasis. Tumor comprised of tall, columnar mucus producing cells lining terminal air spaces. Can spread from alveolus to alveolus during respiration. That’s one important point that you need to make a note. Metastasis is late compared to other types, this cancer is less malignant. Prognosis much better

	Carcinoid tumor, bronchial gland neoplasm 
(Neuroendocrine)
	Quite important- you need to make a note. In connection with carcinoid syndrome. Bronchial carcinoid tumor to differentiate from other tumors. Low malignancy. Locally invasive, developed from neuroendocrine cells of bronchial mucosa. Neuroendocrine cells are counterpoints of argentaffin of Kulchitsky cells of GIT. Cells belong to DNS/APUD system. Neurosecretory granules contain serotonin, calcitonin, etc. Though mitoses are rare, all bronchial carcinoid tumors are malignant. Age of onset usually less than 40. Usually involve large bronci and less than 4 cm in diameter. Not associated with cigarette smoking. Serotonin is the most common chemical produced by this tumor. 

APUD: Amine producing uptake/decarboxylation system

“Iceberg Tumor”: only tip of tumor seen via bronchoscopy. 
-YOUNG AGE
-NEUROLOGICAL SEQUELAE, NOT ASSOCIATED WITH SMOKING
	Cough

Hemoptysis

Secondary infection.

DDX via bronchoscopy or FNA/C

Empyema

Bronchiectasis

Impaired drainage
S/S similar


	Prognosis much better, different than small cell carcinoma. 

Approx 40% metastasize to regional lymph nodes, 5-10% to liver. Rarely produce Carcinoid syndrome:
Diarrhea

Wheezing

Flushing

Cyanosis

Look for metabolites of serotonin in urine. 

	Adenoid cystic carcinoma, bronchial gland neoplasm
	Little detail, non common. Similar to salivary tumors. Glands become distended and cystic. 

	Mucoepidermoid carcinoma
	Little detail,  not common

	Pleural tumors
	Primary: Benign mesothelioma, malignant mesothelioma

Secondary: serosanguinous. Always think of CA if blood is in pleura. 
Most pleural tumors are from the lung. Tumors can arise from hilum or periphery (as in adenocarcinoma) and can infiltrate pleura.
Advanced mammary carcinomas frequently penetrate the thoracic wall and involve parietal pleura. Malignancy from ANY organ can involve the pleural space. Be suspicious if pleural effusion is serous or sero-sanguinous 

SOME CAUSES OF PLEURAL EFFUSION: 

-Increased hydrostatic pressure, as in CHF states

-Increased vascular permeability, as in pneumonia

-Decreased oncotic pressure, as in nephritic syndrome

-Increased negative intrapleural pressure, as in atelectasis

-Decreased lymphatic drainage

	
	BENIGN MESOTHELIOMA: Similar to a fibroma, not common. Usually not large. Often attached to pleural via a pedicle. Consist of dense fibrous tissue with occasional cysts filled with viscid fluid. Tumors show whorls of reticulin and collagen fibers. Tumor cells are keratin negative (as apposed to MM histologic pattern. No relationship to asbestos exposure. 

	
	MALIGNANT MESOTHELIOMA (MM): Compared to lung tumors, relatively rare. Once you get it, “it is the end.”Not associated with cigarette smoking but very strongly associated with asbestos. Highly aggressive. Two types: sarcomatoid and epitheliod. Involves pleural thickening. Histologic signs that favor MM include: positive staining for acid mucopolysaccharide, lack of staining for CEA, and other epithelial glycoprotein antigens, markers generally expressed by adenocarcinomas, strong keratin staining, long microvilli and abundant tonofilaments.Cytogenetic abnormalities occur but are not typically diagnostic of MM. Extremely poor prognosis. Pneumonectomy, chemo, and radiation has occasionally improved outcome. Pts generally survive less than two years with MM. 


SECONDARY PATHOLOGY of LUNG SYMPTOMS:
Result from obstruction or compression and include emphysema, atelectasis, bronchiectasis, superior vena caval syndrome

Direct spread: to mediastinum, pericardium, esophagus. Apical tumors may involve the cervical sympathetic chain

HORNER’s SYNDROME: enopthalmos, ptosis, miosis, and anhydrosis on same side of lesion. ENOPTHALMOS, so very important, you need to make a note. 
Pancoast’s syndrome: Tumors that spread up symp chain and induce Horner’s syndrome. Towards apices of lung. May also infiltrate brachial plexus.
Lymphatic spread: Occurs early with invasion of hilar, tracheobronchial, and other mediastinal LN’s. Tumor may spread to other nodes from there

Blood spread: Occurs early in disease as well. Mets occur to any organ but frequrntly to bone, brain, and adrenals

Peripheral tumor: pleural effusion, blood stained, pneumothorax

Apical tumor: invasion of brachial plexus also may occur.

SVC syndrome: Mass presses on SVC and causes obstruction. Plethoric complexion, JVD, venous congestion of head and neck. May be extremely severe.  + vein distention when arm is raised to facilitate drainage. 

Clinical Features:
Paraneoplastic syndrome: ACTH, PTH, Calcitonin, Gonadotropins, Serotonins. S/S are not commonly related to cancer in question. Lung is not an endocrine organ, but all sorts of endocine/pathological problems occur. S/S vary according to what type of hormones are secreted. Serotonin is same as 5-HT may give rise to CNS problems, known as carcinoid syndrome. Will be talked about later. 
Other systemic implications include myopathy, peripheral neuropathy, hypertrophic pulmonary osteoarthropathy. 

Hypertrophic pulmonary osteoarthropathy: Can get this in other lung pathologies, not specific for cancer. Soft tissues involved. Clubbing often seen. 

Cushing’s Syndrome: From hyper ACTH secretion

Hypercalcemia: From osteoclast activity. Parathyroid  hormone, prostaglandins, and some cytokines are also involved in hypercalcemia. 

Hypocalcemia: From excessive calcitonin secretion

Trosseau’s Syndrome: Disseminated blood clots due to metastatic cancer. Hypercoagulable state. Thrombosis in arm, leg, etc. 

Neuromuscular complications as well.

Lambert-Eaton syndrome: Musculoskeletal involvement, pt cant get up from chair. 

Staging much more important than grading because it integrates clinical picture. TMN system used. 

Also recall that the lung is a common site for secondary metastasis of other cancers.
Primary tumors are most of the time a SINGLE mass. Metastatic tumors are usually multiple, may involve bilateral lung parenchya

Refresher of TMN staging system, mets appear at stage IV
-T1: Tumor 3cm without pleural or main stem involvement

-T2: Tumor 3cm or involvement of main stem bronchus 2cm from carina, visceral, pleural, or lobar atelectasis

-T3: Tumor with chest wall involvement, diaphragm, pleura, pericardium, main stem 2cm from carina, or entire lung atelectasis

-T4: Tumor with mediastinal invasion, invasion of heart, great vessels, verterbral body, or malignant pleural effusion. 

	Stage I
	T1-2
	No nodes
	No mets

	Stage II
	T1-3 (stage 2b is involves T3 per robbins)
	1 node
	No mets

	Stage III
	Any T
	N2-3 nodes (nodes elsewhere like axillary, supraclavicular, etc)
	No mets

	Stage IV 
	Any T
	Any N
	Metastasis 


SOME PEDIATRIC DISEASES, Hilda DeGaetano, 

	ILLNESS
	PATH/MORPH
	S/S
	CLINICAL

	Pharyngitis
	Aunt died- Hilda is named after her. Extremely common viral, inflammation of through. Main goal is to r/o and tx group A beta hemolytic strep. Groups C and G strep may be cultured, some physicians do not treat. 5-10% cases are bacterial:
Group A beta strep

N. gonorrohea (sexually active teens)
S. aureus

HIB
Arconobacterium

Viral causes include:
Rhinovirus, Adenovirus, Epstein-barr, coxsackie virus

Cannot distinguish strep from non strep on basis of physical examiation. Findings, however, can suggest etiologies. Main goal in pharyngeal ddx and treatment is to identify group A beta hemolytic strep. 


	Sore throat

Fever

Cervical lymphadenopathy

Typical strep pharyngitis:
Moderate to high fever

H/A, abdominal pain

Erythematous oropharynx

Tonsillitis with yellow exudates

Palate petechiae

Uvula swollen

May be normal appearing
Viral pharyngitis:
Clear rhinitis

Diarrhea

Cough

No petechia

Gradual onset and not beefy red

GIT involvement: viral 

Coxsackievirus A pharyngitis:
Fever, oral ulcers

Vescicles surrounded by erythematous rim
Posterior pharynx and anterior tonsillar pillars affected most commonly.

Herpetic gingivostomatitis:
Common in 1-3 year olds

Abrupt onset with mouth pain

Bad breath, dysphasia, anorexia, fever

Vessicles rupture, typical lesion is ulcerative

Anterior oropharyngeal involvement
++ salivation
Regional lymphadenopathy

DDX: Rapid strep antigen
Throat culture

Blood tests
	Non specific for viral, tx group A beta hemolytic strep with PCNs. 

PCN recommended for strep and rheumatic fever prophylaxis. PCN therapy prevents rheumatic fever even when started as late as 9 days post onset. 

PEN V: 250 mg BID-TID for 10 days for kids. No resistance to Pen V documented? 

PEN V: 500 mg BID-TID for adolescents and adults

IM Penicillin for non compliant patients. Erythromycin and zithromax can be administered for penicillin allergic patients. 

Others: cephalosporins, augmentins, clindamycin.

TCNs and sulfonamides are not effective. No need to reculture post complete tx. 

TONSILLECTOMY: Recurrent episodes of severe strep throat may be helped by tonsillectomy. 

COMPLICATIONS OF STREP:
Sinusitis, mastoiditis, cervical adenitis, retropharyngeal abscess, bronchopneumonia, meningitis, otitis media. Just be aware that disease can extend. Glomerularonephritis. 



	Rheumatic fever
	Associated with group A beta hemolytic strep. Immune reaction to group A beta hemolytic strep. Mitral valve attacked by immunse system. (untreated strep). Hx is typical strep pharyngitis. 5-12 yoa. Winter / spring seasonal onset. Rapid. Studies show that s/s of strep throat can persist for several days without risk of rhematic fever development. 
	Heart manifestations

H/A
Abdominal pain
Red pharynx

Enlared tonsils with yellow, blood tinged exudates

Swollen uvula

Cervical lymphadenopathy
	Permanent PCN prophylaxis

+/- valve replacement

Not sick appearing (sometimes), will later present with SBE



	Scarlet fever
	Caused by group A beta hemolytic strep. Frequent in ages of 3-15, rash is most common over trunk, and inner aspects of arms and legs. Face is rarely involved. Characteristic acute, edematous, and neutrophilic inflammatory  reaction. Epithelial inflammation is sometimes followed by hyperkeratosis.
	Palpable rash

Strawberry tongue

“Sandpaper”rash 

Pallor around mouth 

Pharyngitis
	DICK TEST (per Harrison’s): Named for Dr. Dick, this test is utilized to gauge susceptibility / immunity to group A strep. 

	Viral pharyngitis
	Gradual onset of pharyngeal inflammation.  Cannot distinguish strep from non strep on physical examination
	Rhinorrhea

Cough

Diarrhea
	

	Herpangina
	Posterior pharynx and anterior tonsillar pillars affected most commonly. Caused by coxsackie virus A. 
	Fever

Oral ulcers

Vesciles surrounded by rim of petechiae
	Posterior pharynx/anterior pillars

	Herpetic gingivostomatitis
	HSV, causative agent. Common in 1-3 year olds. Characterized by gingival inflammation and anterior tonsillar pillar environment
	Mouth pain

Salivation

Abrupt onset

Halitosis

Anorexia

Fever

Regional lymphadenopathy
	Lesions affect gingival, buccal mucosa, tongue, lips. 

	Strep pharyngitis
	Difficult to diagnose strep clinically. Less than 10% of patients given an antibiotic for strep actually had positive throat cultures. 90% rcv unnecessary antibiotic therapy. 
	DDX includes rapid antigen tests, throat cultures, blood tests

Red pharynx

Pustular tonsillar exudates
	PCN
Complications of rheumatic fever, group A beta hemolytic strep in scarlet fever

PCN V 250 mg BID-TID for kids

PCN V 500 mg BID-TID for adol/adults

No resistance to PEN V documented per Hilda. 
IM Pen G given for compliance

Tonsillectomy:
For recurrent, severe strep pharyngitis

	Post streptococcal glomerulonephritis
	Usually not seen <3 years of age. Follows strep infection by 1-2 weeks. Early abx therapy for strep does not prevent this disease.
	Renal failure

Complex deposition in kidneys
	Epidemics reported following strep infections of both  throat and skin. 

	PANDAS
	Pediatric autoimmune neuropsychiatric disorder associated with group A strep infection. Occurs with or after infection. 
	OCD
Tics

Anxiety
	Responds appropriately to  antibiotic therapy. 



Pediatric pearls:
Back up pharyngeal ddx with throat cultures, etc

-Rapid strep: Group A strep antigen needs to be released from bacterial cell wall so it can be identified. Latex agglutination test, ELISA, others. Rapid strep comes with its own little swap. Vigorously swab back of throat and mix it with reagent. Colorimetric result. Highly specific. If you get a positive test, patient probably has a strep infection. Prescribe antibiotic right away. Sensitivity is not as high as with throat culture, approx 70-90%. Especially low if minimal amount of group A strep growth on throat culture. Need to back up rapid test with culture if negative. Swab with two Q tips- one for culture, and one for rapid strep assay. Highly specific 95-99%  BUT…. 5-20% of patients with negative rapid test may show up positive on throat culture. 

-Throat culture: Gold standard for ddx. Obtain proper specimen. Swab tonsillar pillars and posterior pharynx vigorously. Stick tonue depressor and obtain good swab. Need posterior pharynx.  Inoculate swab on sheep blood agar plate. Other bacteria require different media to grow and needs to be specifically requested. Bacterial agents considered normal flora will not be identified by the lab because they are not considered pathogens. False positive and false negative cultures do exist. 
-Titers: Can measure immunologic response of host. ASO titers, anti-DNAase B titers. (Anti-streptolysin O). Different antibodies that are produced in response to streptococcal infection. Increase in ASO titer occurs in more than 80% of untreated children. Other titers also exist. 

-A certain amount of people may carry strep bacteria. (No symptoms). Not at risk for developing acute rheumatic fever. 

-Non group A beta hemolytic strep throats generally do not require tx. Some treatable causes include:
Group C or B
Mycoplasma

Chlamydia pnreumoniae

N. gonorrhoeae

-PANDAS: Pediatric autoimmune neuropsychiatric disorder. Associated with group A strep. Will go away post strep tx. Strange. 

Dr. Bolton Speaks on COPD, TUMORS, and all things NON-CONNECTED. September 5, 2002

-Chronic oxygen therapy

-Rehabilitation of chronic disease

-Heroic measures: nutritional support, hospice, prolastin
-Give oxygen at least 14-16 hours for chronic obstructive pulmonary disease. An anti-hypertensive

-Oxygen reverses hypoxemia

-Ventilatory drive from too much oxygen 

-Improves hypoxemia

-Pulmonary rehab extends life

-Giant bleb slide: not effective for gas exchange. Removal of blebs sometimes indicated for pulmonary rehabilitation

-COPD is hyperinflation and excessive air, lungs look dark. 

-CXR reveals flat diaphragm, larger cardiac silhouette

-Lung reduction surgery emerging as a possible treatment? The answer is yes, but we don’t know the outcome

-Lung transplants in patient with COPD? Consider donor organ. Very rarely this is an option

-CPAP: non invasive ventilation. Lower inspiratory pressure required. Can facilitate expansion. 

-CPAP= continuous positive airway pressure

-Ventilatory recovery is possible, but frequently quality of life is decreased when emergning off of ventilator

-Now a slide of new cancer cases in 1998????
-Now, let’s talk about cancer. 

Number one cause of death in women and men is heart disease.

Number one cause of CA in males is prostate cancer

Number one cancer in females is breast cancer

Lung cancer is increasing, as you all know, we’ll talk about that later on, with womens lung issues, whatever term you want to use.

Number one CAUSE OF DEATH, lets not make sure we get that, the number one cause of death is LUNG CANCER

Insert post-modern 1991 slide here.

Lung cancer has extremely low 5 year survival. Women, however, tend to survive longer at the end of five years (from lung cancer)
Racial and ethnic variances occur in lung cancer death rates

Insert post-modern slide from 1996 here: death rates decline post surgeon general’s warning and decline  in smoking

Female death rate, however, continues to increase. #1 cause of death IN CANCER, IN CANCER again.

Insert histologic classification slide here: extends from floor to ceiling, unreadable. 

Adenocarcinoma has surpassed squamous cell cancer as #1 histological sub type of cancer

Gender difference in histopathology? Coming together due to smoking. Squamous cell cancer associated with smoking. Now, with female population and different smoking methods, adenocarcinoma is on the rise. 
80% primary lung cancer caused by cigarette smoke. Effects of other carcinogens are synergistic. 
Environmental tobacco smoke is a serious issue. 3-8 thousand deaths a year. Risk appears to be higher with children. EPA to label ETS (environmental tobacco smoke) a carcinogen. 

ANATOMY OF A CIGARETTE: SMOKE COMES OUT THE END, the ass end. PUT YOUR MOUTH ON THE BUTT. We’re talking about lung cancer. Not female cancers. Make a difference with a filter? Not a lot. Different in ratio. Black population smokes more cigarettes. Nicotine is the major culprit. Aromatic hydrocarbons are in there, too. The anatomy slide, unfortunately, came from the 1920’s where the long cigarettes were overwhelmingly popular.. Vapor and particulate phases of carcinogens. 

What about radon?
Second leading cause? 10-14K cases/year. Syndergistic with smoking. Small cell. This is an, “other issue.” 

B carotene: A lot of people are looking here saying that the serum levels produce risk. Anti-carcinogenic in animals. NCI intervention trial is underway. Does not predict lung cancer. Slide from 1993. 

What happens with patients who get lung cancer and don’t eat beta carotene: Cells become metaplastic / dysplastic. In situ cancer: cant diagnose clinically (hasn’t broken through basement membrane). 
Venn diagram slide here. There is synergy,synergy, synery. I want you to appreciate the overlap. Patients with emphysema: #1 cause of death in emphysematous patients was lung cancer. 
Now, this slide is microsopic and may be a difficult slide to look at. Onco-johns, oncogenes.. I don’t know how far you’ve gotten into this. We should screen patients. So again going back to histology but again: 

Back to cancer histology: 
Squamous cell cancer is moderately to well differentiated. 
Small cell anaplastic carcinomas: intermediate cell: fusiform, polygonal, others. “oat”cell cancers are rapidly growing cancers

Adenocarcinoma: Well to poorly differentiated. Again #1 cause by cell type

The whole point is that: large cell, epidermoid, squamous, and adeno are non small cell. 
EPIDERMOID CANCER:
Exclusively a disease of smokers. Hilar, endobroncial lesions with + cytology. Atelectases, obstructive pneumonia. Cavitate when large. Doubling time 100 days, late metastasis. 

Slow growing cancer. If you’re gonna get cancer of the lung, this would be the best one.  See this cancer in the hilum.  One important point is that it sheds cells. Sputum cytology is useful. Papanicolau screen can be done. So, the point is that you can always go back to sputum. Still can rely on cytology with epidermoid (SQUAMOUS CELL) cancer. The other point is that again depending upon how fast it grows, can be respectable. Let me make a point: surgery is curative. Early sx associated with decent progrnosis. BOARD QUESTION: Squamous cell cancer cavitates. If you see cavitation and it is not pneumonia/fungus, the other ddx is squamous cell cancer. 

ADENOCARCINOMA:
Now closely related to smoking. “Scar carcinoma”15% ofbronchogenics. Scarred area of lung can lead to atypical lung formation. Peripheral nodule often seen with pleural involvement. Broncho-alveolar subtype is alveolar infiltrate. Doubling time is 190 days. Late metastasis. CLASSIC QUESTION: These patients bring up about 100 cc a day of clear mucous. Sputum is often not helpful. This cancer does not usually shed. This ddx made with FNAC or open procedure. 

LARGE CELL CARCINOMA: 
Undifferentiated and peripheral. Four sonameters is a fairly big lesion. Doubling time is 90 days. Cavitation. Mets. Bronchoscopic ddx. 

SMALL CELL CARCINOMA:
Central location with LN involvement. Hilar and mediastinal involvement. Early metastasis. These patients are non surgical. At time of ddx, cancer is usually metastasized. Kulchitsky cell: submucosal spread. Of APUD origin. Doubling time is 33 days. Average survival without therapy is 6 weeks. Now, average survival is upto once yearly. Chemotherapy is often useful. Rapid cellular turnover. Small cell with solitary nodule: Radiation, chemotherapy, and then surgical removal. Generally, these cancers are not surgical. Will operate on solitary lesions. Usually, the smaller cancer is associated with better outlook. These xrays, however, are deceptive. Zimmelman.. stan’s the man. 
Cancers occur all over. Upper lobes are more predominant, possibly secondary to scar tissue formation. Lots of lung cancers have an undertermined place of origin. 

Insert totally undecipherable slide here. 

S/S:
Cough, hemoptysis, neuropathic pain. Cough with obstructing lesions that occur with squamous cancer. Stridor may indicate tracheal involvement. Paraneoplastic syndromes occur with small cell: weight loss, neuropathic pain, cushings. Cancers metastasize out of lung to brain. 
For DDX:
Start with chest xray. Female pelvic surgery: BOOM the chest xray is abnormal, don’t throw sputum away. Give enough tissue to pathologist. Go down to the pathologist. The pathologist says, “well, I don’t know… is that my mother calling?”
After chest x-ray and pathology, bring in surgeon. 

Must state rank, name, and serial number to ask intuitive questions in class

All unclear points will be cleared up in the ARDS lecture if he can find the slide

No tumor markers in lung cancer, and he had the slide to prove it.

Dr lee will explain surgery later. 

Spare lots of lung

RADIATION: Radiation oncologists- use the freaking term. Radiologist trained in radiation oncology. 

-Palliates sx but no increase in survival of operative patients (perhaps small increase with aggressive tx.) Pancoast, oat, brain mets, are exceptions

CHEMOTHERAPY: Little effect except small cell where median survival is increased from 7 weeks to one year

IMMUNOTHERAPY: Suggested by empyema results. BCG levamisol. Too few patients and not encouraging. 

Operable vs. curable with surgery: some are operable, some are not curable. Some even are not operable like those with end stage lung disease. 

Pneumonectomies: on fully healthy patients. 

What about smoking? If you look at smoking statistics, the one year abstinence of smoking is like 20 something percent. Lousy. Pretty miserable, not doing a good job. Zyban+nicorrete+behavioral medication works better. Flag the smokers. It will continue to haunt you. Flag those charts and put down a little note. Do more than a lot of it. Intense education is the best way plus devices. 

Now we’re on smoking cessation: it is an addiction.

Pulmonary sequelae to asbestos exposure:
-Good transition, huh?
-Diaphragmatic calcification

-Pulmonary fibrosis

-Bronchogenic carcinoma

-Pleural malignancy associated with asbestosis

-Parietal pleural plaques

-Focus on malignant mesothelioma

ASBESTOSIS:
Key to history is occupation. Where did they work? What materials? Etc. 40-50 year latency period. Pleural thickening bilaterally. 

Tip off on the CT scan is: calcification. Diaphragmatic calcifications. Tuberculosis may also cause this. 

MESOTHELIOMA: Lumpy bumpy appearance of pleura. Malignancy. Diagnosis usually via surgical biopsy. Can appear on CT scan. Large pleural effusion. 


Now back to mediastinum:
Mediastinal tumors can be picked up on x-ray. Classically, three compartments. Three types of tumors. Thymoma most common, thyroid tumors can extend into mediastinum. Picture of trachea. Teratoma can also be visualized. CT will compartmentalize tumor findings. “Superior, anterior, posterior. I had a slide on tumors but lost it in the parking lot. A student found it, but I lost it..”
Teratoma: Teeth and hair, germinal cell material. CT localize tumor. Anterior mediastinum. 

Solitary pulmonary nodules:
Coin lesions
Diameter over 6 cm indicates a mass in the chest
Common. 172,000 cases year. No symptoms. Usually present on chest xray. If the are cancerous, over 50% five year survival. Diagnose it. Do lung surgery to remove and biopsy. Key differential points: If calcium present, will indicate benignity. If present for several years, usually indicates non malignancy. Single lesion is classic definition. Between 1 and 6 sonometers. What the hell is a sonometer? A centimeter, but pronounced by a pulmonologist. Surrounded by an AIR containing lung. No other lesions or hilar lymphadenopathy. May or may not contain calcium. In malignancy, some types MAY present as solitary nodules. Major errors: failure to get old films. Failure to take hx. Failure to make a decision. Failure to recommend thoracostomy. 
Diffuse calcification may be indicate a malignant solid nodule. 


BENIGN TUMORS:
Hamartomas, fibrinous tumors, thymoma, lipoma

Got to be sure that benign tumor is, “not a nipple.” Use a nipple marker. Big moles can even project as pulmonary nodules. Nipples, however, and moles, will be ruled out by CT. 

PET:
New modality. Excellent for bone mets. Measures glucose uptake. Lots of potential. Can be utilized for early cancer. Isotopes get picked up in the metastatic lesion. 

TX ALGORTHYTHM FOR EVALUATION OF THE SOLITARY PULMONARY NODULE:
-Obtain chest xray. Do H/P.  “Physical exam is probably worthless unless you can pick up lymph node, liver, or splenomegaly,” Ed Bolton, DO. 
-Perform PET scan (gold standard, “we’re headed in that direction”) or CAT scan (current gold standard).

-Get DDX
-Perform SX if indicated

-Major errors include failure to work up for metastatic disease, failure to get old films, failure to recommend thoracotomy when indicated. 

September 6, 2002 Kenneth Lee, MD, FACS. Thoracic Surgeon 

The role of the thoracic surgeon includes diagnosis, treatment, and palliation. 



	Pneumothorax
	Chest xray reveals collapse of lung. Air in the pleura. If greater than 20%, then chest tube thoracostomy is indicated. Air rises when there is a leak so most pnemos are present at lung apices. 

SPONTANEOUS PNEUMO: Blebs are most common cause. Bubbles of lung tissue are prone to, “popping.” No operation for first spontaneous episode because there is only a 25% of recurrence.  With recurrence, surgery becomes more of a priority. 

SECONDARY PNEUMO: 
Recommended resection of affected lung lobes. 80% in apical region of upper lobes. Lung segmentectomy is indicated even blebs are not visualized. 
	Pain with spontaneous pneumothorax

Dyspnea
	Surgery for recurrent

Tube thoracostomy for evacuation of air > 20% of lung content. 

For segmentectomy, ideal method is via video-assisted thoracotomy. 

	Lung Cancer
	More people die of LCA than breast, colorectal, and prostate CA. 45% occurs in females. More women die of lung CA than breast CA. Risk factors include: smoking, prior LCA, asbestos, radon, radiation, other CA. Obtain aggressive pt hx. Radiologic changes nearly always proceed symptoms. 
Screening indicated for >50 yoa and with increased risk. Non helical CT is cheaper and involves less radiation. LN involvement is the determining factor in predicting LN cancer survivability. 

	SOB
Weight loss

Hemoptysis
DDX: PET, bronchoscopy

Chest CT
Washing/brushing/FNAC nodes

VATS-Eliminates sampling

Error of FNA. Only do local

Sedation, no need to open chest. 

	Diagnosis and staging information:

Stage IV=metastasis, non 
rescuable
Recall tumor staging
N1= localized LN within chest

N2=along trachea and carina, 

Non respectable

Aortopulmonary=N2

Inferior pulmonary ligament=N2

Pre/paratracheal=N2

Surgery of little value when multiple LNs involved

Mediastinoscopy:
Cut above sternal notch and cut down to and follow trachea. VATS=work in whole chest area and biopsy LNs. 

TX principles:
Stage I to IIB: Resection and lobectomy. May perform through thoracotomy or VATS. Pneumonectomy vs. lobectomy= no change in survival

SEGMENTECTOMY: For patients with poor pulmonary function. 2/3rd survival compared to lobectomy. 
Increased recurrence compared to lobectomy

	Malignant pleural effusion
	Consequence of cancer. Symptomatic. Advanced disease. Thoracentesis is 50% diagnosis. Recall that this is associated with sero-sanguinous discharge. Fluid is extremely malignant and non-resectable TALC Is a palliative procedure: Blow baby powder in to obliterate pleural space. Powder irritates chest lining and causes lung to adhere to chest wall. Avoid accumulation in pleural space and SOB. 

	Empyema
	Benign. Usually secondary to transpleural migration from pneumonia. 

Stage I: Exudative: infected parenchyma with fluid leaking into pleural space. Without treatment, fluid production exceeds lymphatic drainage. 
Stage II: Fibrinopurulent. Things start to overcome the pleural space (treatable). Fibrin deposists develop which permit WBC migration. WBC utilizes glucose to produce lactate and CO2. Increase LDH from cell death and lysis.  Produces loculations. 
Stage III: Untreated leads to chronic inflammation with collagen deposition and organization. Orange peel develops and encases the lung- prevents expansion. 

EARLY TX: Thoracentesis and tube thoracostomy

LATE TX: Decortication (peel pleura from lungs), thoraCOTOMY, VATS 

When fluid first appears, you can give abx and avoid drainage. 


September 6, 2002, ENT physician lecture notes

-Nasal cavity goes back to skull base, to pre-auricular region

-External nose: cartilage and bony structures. Slides begin with a patient suffering from a-nosia (without nose)

-Turbinates line lateral wall. Inferior, middle, superior. Inferior is an independent shelf of bone. Air conditioners of bone. Engorge with blood to warm and cool air. Humidify/dehumidify air. 

-Middle and superior are part of ethmoid bone

-Nasal septum made up of vomer (bone on floor of nose). Perpendicular plate of ethmoid. 

-Meatuses: spaces underneath turbinates. Inferior meatus drains N-L duct

-Middle meatus has the bulk of most that drains into nose

-Streamlined flow of air- important for conductance. 

-SPUR: Protrusion of nasal septum visualized on slide. Causes crusting and bleeding due to turbulent air flow. Inflammation/irritation

-True nasoseptal impaction: bony tissue protruding into septum, causing turbulent airflow. 

-Median turbinate syndrome is pain due to pressure

-Ethmoid sinuses: Block of air filled cells, a honeycomb bordered laterally by wall of orbit. Bordered superiorly by the cribiform plate. Enlarged air cell called an ethmoid bullae. 

-Bulk of nasal septum is quadrangular cartilage (Little’s area). Blood vessels to nose is called Kesselbach’s plexus. Internal carotid feeds blood supply to most of nose. 

-External carotid: sphenopalantine artery. No branches of internal carotid in the neck. In the neck, you get ophthalmic and posterior/anterior ethmoid arteries which supply the superior nasal vault. All intermingle at Little’s area. Plexus of arteries. Superior labial vessels also commingle there. Most epistaxis episodes come from this area. Posterior nasal cavity is more difficult to cauterize and control. Much larger vessels. 

-Nasal packing for 3-5 days required in posterior nose bleeds

-Coat packs with antibiotic ointment and place people on systemic antibiotics. Problems with nasal packing:
1. HYPOXIA
2. ¾ resistance of airway in nasal cavity

3. Older patients/compromised patients may become hypoxic from nasal cavity obstruction

4. Patient restless, hypoxia

Watch for avascular necrosis: trauma to nose may disrupt cartilaginous blood supply.

Bilateral septal hematoma: separation of muco-perichondrium can be a surgical emergency 

TRIAD: Asthma, aspirin allergy, nasal polyps. These patients may have pulmonary complications, get anesthesiologist and pulmonologist involves for surgical cases. 

	DISEASE
	MORPH/PATH
	S/S
	CLINICAL

	Stomatitis
	Most common cause of oral inflammatory disease. Canker sore. Common etiology is herpes virus. Zone of erythema and in the center of sore is necrosis. 7-10 day, ulcers will heal.
	Painful ulcers


	Immunocompromised/HIV level will need supportive therapy

	Acute necrotizing ulcerative gingivitis
	ANUG: Trench mouth. Borrelia vencentii. Not common, but found in intercity population and those with poor dentition. 
	Foul odor

Salivation
	Penicillin

	Herpangina
	Cocksackie virus. Seen in children. Get ulcers into the back of the throat, usually multiple
	Multiple ulcerative lesions
	

	Bacterial stomatitis
	Not common. Caused by strep, staph, gonococcal organisms
	
	

	Thrush
	Oral candidiasis. Plaque like lesions that can be scraped. 
	White plaques in oropharynx
	Seen in AIDS/immunocompromised patients

	Leuukoplakia
	Benign condition. Due to chronic irritation and inflammation. Pre-malignant lesions. Important to remove. Alter habits that contribute to the lesions
	White plaque on tongue

Sometimes hairy appearance
	Tx: removal

	Median rhomboid glossitis
	Benign condition. Seen in the center area of tongue due to developmental defect known as the tubular impart. Becomes raised area as nose grows. Normal variant
	-
	No treatment mandated

	Black hairy tongue
	Proliferation of taste buds. Genetic. 
	Normal variant
	No tx

	Geographic tongue
	Different colored taste buds give the tongue a world-map like appearance
	Normal variant
	No tx

	Ameloblastoma
	Benign tumor of enamel, usually affects the mandible. 
	Slow growing, painless tumor.

CXR: multilobar cysts seen in third decade of life
	

	Ewing sarcoma
	Range from age 10-25. Affect maxilla and mandible. Onion layer found histologically.
	Painful tumor
	

	Ranula
	Cysts filled with saliva and mucinous material. Dilatation of sublingual duct. Occur at any age, usually seen in pediatrics. As it grows, it will lift the floor of mouth and tongue
	Swelling as described
	Surgical removal of cysts and gland. Do not just open up cyst

	Mucocele
	Tiny bumps are salivary glands at base of tongue. Proliferation of these glands
	Swelling
	Tx is surgical removal

	Torus palantinus
	Benign bony lesion of hard palate. Embryological as both sides of hard palate come together, bone in center continues to grow. 
	Deformity
	Tx: rare intervention, removal in elderly patients required for denture placement

	Torus mandibularis
	Hard body bilateral swelling that protrudes from lingual surface of the mandible in premolar region.


	
	

	HPV of the lip
	Seen anywhere in the oropharynx from hypopharynx to larynx. Life threatening in children because it can increase in size causing airway obstruction.
	Stridor
	Not specified

	Tonsillitis
	Mostly bacterial, although diptheria and mono can cause proliferation and inflammation. Five basic criteria: 
Strep, HIB, moraxella, staph, anaerobes most common. 
	Erythema

Purulent exudates
	With recurrent infection, tonsillectomy may be indicated. Use 3,5,7 rule as a rough guideline. 3 infections per year for 3 consecutive years. 5 infections in 2 years, 7 infections in one year.
TX: antibiotic therapy. 

COMPLICATION: Obstruction may cause sleep apnea. 

	Peritonsillar abscesses
	AKA Quinsy. Indication for taking tonsils out. Collection of pus around tonsil. Infection trapped between capsules of tonsils and soft palate. Patients often already on antibiotics. Get spike fever. 
	Hot potato voice

Spiking fever

Trismus 

Uvula deviates away from abscess
	Appropriate antibiotic therapy

Incision and drainage sometimes required.

Febrile seizures seen in children with repetitive tonsillar infection.  

	Hypertrophic tonsils
	Appear to be kissing. Obstructive phenomenon. 
	Erythematous soft palate

Uvula deviates away from abscess
	People with long uvula may present similar to patients with hypertrophic tonsils

	Oral cancer
	Represents only 3% of cancers in US. Asia,  upto 50% of cancers. Male predominant. Tobacco plus alcohol with increase risk 15 fold. Lower lip cancer is common. Buccal mucosal cancer in India common due to use of beetle nut. Floor of omouth cancer accounts for 15% of oral cancers. Tongue is second most common area. Divide tongue into anterior 2/3 and posterior 2/3.
	Irregular borders or masses


	Better prognosis with anterior 2/3.

Posterior 1/3 of tongue has higher incidence of metastasis to neck. Order commonly seen: anterior/lateral/posterior.

TX: Chemo, surgery, radiation.

Obtain CT scan of affected area. 

Pandoscopy: bronchoscopy, esophagoscopy, laryngoscopy

	DISEASES OF THE NASAL CAVITY

	Iatrogenic septal perforation


	Anything that obstructs airflow causes tremendous trying. If cartilage is perforated, air crisscrosses through perforation
	Crusting

Nose bleeds 
obstruction

Chronic sinusitis almost the rule


	Nasal hygiene

Nasal sprays

Nasal douching

Perforations that are small can be surgically repaired.

Can be the result of cocaine abuse

	Bilateral septal hematoma
	Avascular necrosis: trauma to the nose may separate mucoperichondrium from septal cartilage. 
	
	Surgical emergency

	Foreign body 
	Beads, stones, most commonly seen in children. Suspect in children with unilateral drainage. 
	Physical/mechanical obstruction of nose. 
	Removal 

	Acute purulent sinusitis
	Purulent nasal drainage. Know what drains where.  
Inferior meatus: N/L duct.

Middle meatus: maxillary sinus
Superior meatus: sphenoid sinus

Eye s/s: ethmoiditis
	Edematous
Purulent discharge

Pressure

Rhinitis
	Abx if viral

Augmentin

Zithromax



	Polyposis, nasal. Most common benign disease of the nose
	Upto 40% of people with allergies often have this. Swollen nasal tissue. As bad as severe bilateral polyposis: obstructive. Sometimes sublte. Can cause unilateral sinusitis. Easily visualized. Water-blistery appearance. 

In peds: 

Unilateal nasal polyps may be indicative of cystic fibrosis. 
	Obstruction
	Surgery sometimes required

Allergy management

Nasal sprays

Sinusitis

	Papilloma


	Fleshy looking lesions. Small percentage of people that can have pre-malignant tendency. May develop into squamous cell.
	
	Lateral rhinotomy. Incision under nostril and lift nose over- clean out sinuses and remove some bone. 

	Orbital cellulitis
	Usually a sign of sinusitis. Erythematous periorbital lesions. Seen in people with ethmoiditis. Pre and post septal lesions. 
	Periorbital erythema

Periorbital edema
	Pre-septal: Abx therapy, +/- surgery.

Post septal: pressure behind septum, may involve optic nerve complications


The mumbling ENT allergist, September 10, 2002 8:00 am to 9:00 am 
Sensitivity Review

	I
	II
	III
	IV

	Histamine mediated, immediate
	Cytotoxic
	Arthus type
	Poison ivy

	Extrinsic asthma
	Transfusion Reaction
	Serum sickness
	Drug reactions

	Atopic dermatitis
	Allergic aspergillosis
	SLE
	Tissue transplant rejection

	IgE mediated
	
	Glomerulonephritis (bacterial)
	Drug reaction

	
	
	
	Delayed, T cell mediated


Common antigens:
-Different allergens dependent on area

-Fairly common allergens: molds, dusts

-Skin testing specific for antigens like dust mites and grass.

-Feathers are exceptionally antigenic. 

-Food allergies can trigger IgE mediated reaction also. Can develop specific antibodies as well. Food testing often inconclusive; negative blood testing does not rule out allergy. (IgG antibody might not be present)
-Triad asthma developed: asthma, nasal polyps, aspirin sensitivity, rhinitis

-Irritants: 
Distinguishes irritants from true allergenic substance. Irritants are a whole different thing. They can lower the threshold for an allergic reaction. 

Nasal cytology:
Done rarely for allergic work up, but ENT, “just wanted to mention it.” Nose often colonized with bacteria. Nasal cytology examines the mucosa. Attempt to classify into allergic, bacterial, or viral involvement. Increased goblet and eosinophils may indicate allergic response. Patterns are suspicious for allergy. Increases in PMNs and bactera, obviously, indicate a bacterial process. Viral cytologies may reveal inclusion bodies.

Laboratory testing:
Labs are really not that helpful. On differential, eosinophil count is often elevated. 
Mild eosinophilia: 5-15%

Moderate: 15-40%: could be allergic, rule out other causes. Drug rxns, malignancies, parasitic infections
Exhaggerated: >50%: More pathognomonic for parasitic, drug related. 

Ultimate testing for allergies:  
Radio-absorbent testing (RAS) and skin testing. 

This particular ENT does blood testing for specific antibodies first. When RAS is positive, then he will pursue confirmatory skin testing

SET testing: Serial end point testing: More concentrated solution until allergic reaction is achieved. 

Indications for RAS test: 

-Patients that are not responding to environmental control and conservative medical management

-Apprehensive children and infants in whom sensitization seems likely

-In patients unable to stop medication adversely affecting them

-Patients doing poorly in immunotherapy

Contraindications:
-In patients with positive hx of sensitivity in whom non specific therapy is effective in alleviating s/s

-Asymptomatic atopic patientrs currently on immunotherapy

-Symptomatic patients with negative skin tests ? 

-In patients with total IgE levels below 10 U/mL

-In the diagnosis of IgE mediated disorders

A description of RAS methodology:

RAS again: Some form of a solid phase medium (now a disc). Have discs have a known antigen in them. Grass taken for example. Each disc is impregnated with specific, known substance, ie the antigen. Blood drawn from patient and spun down to get serum. If patient is allergic to antigens, then the specific antibody will be in the blood. Serum is then placed on disc. As the antigens are known, A/A reactions occur. To determine positivity, rabbit-labeled antibodes are used… Discs are washed again with rabbit antibody to make another A/A complex. Radioactive uptake is measured. Threshold required for positivity. Scale for idiots goes from 0-6. 6 is the most severe reaction. 0-1 is an equivocal score and may not be indicative of true allergy. 

Desensitization therapy:
Once antigen is determined, the patient is given the antigen in incremental doses. Initial desensitization therapy consists of extremely diluted antigen that is injected usually SQ into a patient. As the dose is gradually increased, the body becomes desensitized. Patients bodies start producing IgG instead of IgE. You are flooding system with IgG and therefore reducing the immediate type of allergic hypersensitivity. IgE antibodies, as you will recall, bind to basophils and mast cells to mediate allergic response. 

No contraindicatioins exist

Working with body’s own immune system

Let’s backtrack to the basics of allergic treatment: 

Basic principle is avoidance of stimulation. Educate patients on how to dust proof/mold proof residence

Two medications are sympathomimetics and anti-histamines

Sympathetic drugs are decongestants and vasoconstrictors; will decrease fluid extravasation and improve sinus drainage. Problems include C-V side effects and HTN.  May cause urinary retention in patients with prostatic problems.

Antihistamines are also mainstays of therapy. Previously reviewed. First generation tend to penetrate CNS and cause sedation. Second generatons are non sedating. There is also a third generation that is a mast-cell stabilizer and H-1 blockade proerties. 
Cromolyn sodium: nasal spays and pills? Prevent mast cell de-granulation. Use it all the time, it is not a PRN medication. If you have none on board, then degranulation will occur.

Steroids: topica steroids favored. Topical nasal sprays have similar function. Local anti-inflammatory properties. Newer sprays don’t get absorbed systemically. 
Good for hormonal rhinitis of pregnancy. Take 3-4 days to actually work. 

Immunotherapy:
INDICATIONS INCLUDE: 
Symptoms initiated by IgE antibodies

Respiratory allergy: perennial nasal allergy, seasonal hay fever. 
Long seasons, multiple seasons

Recurrent sinusitis, asthma, increased morbidity, intolerance to anti-allergic drugs

CONTRAINDICATIONS:
Non immune mechanism responsible for s/s

Mild symptoms readily controlled by simple metholds. Easily avoidable allergens

Atopic dermatitis

Food allergy, non complicated patientns 

RELATIVE CONTRAINDICATIONS:
Infants and children under two 

IgE mediated drug and chemical sensitivity


General allergy pointers: 
Max,ethmoid, frontal, sphenoid.

Ethmoids develop from superior turbinate 

Middle turbinate: above are posterior ethmoid cells. Key landmark for ethmoid sinuses. If there is no middle turbinate, ethmoidal surgery is contraindicated. 

Pneumotizing up to point of puberty

Important point: Orbiral cellulits is an infection of sinus etiology. Happens from many different ways. Dehiscience in bone so infection gets through. No valves in opthamologic venous drainage system. B hemolytic strep can invade. 

-Frequent in children. Inflammation around eye. 
-TX: Aggressive intravenous antibiotics, decongestants. Occasional surgical drainage. 

-COMPLICATIONS: Pressure on optic nerve and vision problems

SINUSITIS:  HIB, staph, strep pneumonia. In chronic phase, anaerobic bacteria are more common. Drain, ventilate, and kill bugs are general principles of sinus infection management. S/S include fever, redness. Frontal sinus is near anterior cranial sinus. Meningitis may be a complication. GO OVER SINUSITIS/PERIORBITAL CELLULITIS TREATMENT AND DDX. Sphenoid: isolated is rare. Part of pansinusitis. 

Four types of sinus views:
Water’s view: Film goes on chin. Nice view for maxillary sinuses (MAXILLARY) 

Caldwell view: Front on look with forehead and nose. Shows the frontal sinuses and ethmoid (FRONT / ETHMOID) 

Side view: Shows sphenoid sinus visualized with pituitary fossa (SPHENOID IS SIDE) 

Submental vertex: Spenoid sinus fron inferior view. (Ossomental?) 

Look at turbinates. Plain films distinguish acute from chronic disease

CT scans for chronic disease.


Acute sinusitis also visualized on pain films. 

	DISEASE
	MORPH AND PATH
	S/S
	TREATMENT

	Sinusitis
	Infection of sinuses. Bacterial pathogens are varied. Acute infectious agents
	Mucoceles
Pain, pressure, fever

Unilateral swelling

Nasal drainage


	CT scans used for chronic disease and surgical planning. 

CT scan shows bone definition well. 

First line is: 
Amoxicillin or Emycin for PCN allergic

Second line is:
Cephalosporins, first and second

Also may admin Fluoroquinolones, SMZ/TMP

	Sinus tumor
	Rare. Three percent of all respiratory cancers. Male predominance, 2 to 1. Older individuals. Young people: sarcomas more common. Adults: basal cell and squamous cell cancer. 
	Chronic sinusitis

Nasal carcinoma


	

	Papillomas and mixed tumors
	
	
	


Pediatric Rhinosinusitis, Hilda De Gaetano, DO, FAAP, FACOP 9:00-10:00 am, September 10, 2002


-Pediatric immunization questions are on examinations

-Hilda whips out the FAAP FACOP

-Nasal symptoms are common complaints. Normal to have 10-12 runny noses per year in kids

-Need to provide accurate diagnosis and therapy

-Complications do occur

-Sinuses are air filled extensions of nasal cavities in the following bones: Frontal, sphenoid, ethmoid, maxillary. Sinuses are named for bone

-Max and ethmoid sinuses develop during gestation

Frontal sinuses develop around 9 yoa

Sphenoid sinuses develop around 6 yoa

Numbers vary according to sources. Frontal sinuses are the latest to develop

Turbinates: Outgrowths from lateral nasal wall. 

Anterior group of sinuses: Frontal, max,anterior ethmoid: drain into middle turbinate

Posterior group of sinuses: drain into superior turbinate, sphenoid and posterior ethmoid

N/L duct drains out of inferior turbinate. 

-Don’t stick pencils up your nose

RADIOLOGIC EXAM:
Need in certain circumstances: Preoperative patients, suspicion of structural anomaly. CT of the paranasal sinuses is the gold standard

.

	DISEASE
	MORPH/PATH
	S/S
	CLINICAL/TX

	Rhinosinusitis
	Obstruction in drainage pathways of sinuses. Result in stasis of secretions. Nasal mucosa becomes swollen and inflamed (rhinitis) and then infections spreads from to one or more of the sinuses (sinusitis). Deviated septum, bony abnormalities cause drain blockage. Allergic or infectious processes are other etiologies to consider. Second hand smoke. Impaired gas exchange favoring bacterial growth. 

BIG GERMS:
Strep pneumoniae

Moraxella catarrhalis
Haemophilus influzena (in ears, too)

Pseudomonas in CF Patients

Fungal in immunocompromised
Staph in chronic disease
	Often follows URI
Symptoms greater than 10 days

Purulent rhinorrhea

Facial pain

Nasal obstruction

Fever

Cough

URI usually clear secretions

BUT- secretions may turn green, white, or yellow during end course of cold

CHRONIC SINUSITIS: 
Persistent infection within sinuses for > 3 months. 
Night time cough

Post nasal drip

Headaches/facial/ocular pain, dental pain
	Consider comorbid conditions: Allergies, asthma, ciliary dysfunction, immune system abnormalities. 

Examine for deviated symptoms and polyps. Examine turbinates. Look for foreign body! 

TX:
Amoxicillin for non severe cases. 10-14 day course

Consider augmentin or cephalosporin

Macrolides if allergic to PCN
TX FOR CHRONIC SINUSITIS:
Treat for 4-6 weeks. Need to cover for common as well as anaerobes and staph. Cover for pseudomonas in CF patients. Consider cultures. Many PCN sensitive. 

Antihistamines: contraindicated unless allergies due to dryness. Typicall not used in non allergic patients due to thickening of secretions.

Decongestions for edema

Nasal steroids in chronic disease

Surgery: special circumstances. Recurrent or chronic status in spite of maximal medical therapy. 

COMPLICATIONS: 
Meninges

Orbital cellulitis/preorbital 
Cavernous sinus thrombosis

Eye protrusion: Major problem, may indicate orbital cellulitis. 

Brai abscess/epidural subdural 



	Otitis media
	One of the most common clinical problems in childhood. In 1996, 30 million cases. Increase in frequency. Infection of middle ear. Can be acute or chronic. Middle ear effusion: Fluid behind tympanic membrane. (MEE). Otitis media with effusion (OME): MEE withot signs of acute inflammation. Acute otitis media (AOM): otitis media with effusion AND inflammation. Peak incidence under 2. Genetic predisposition, male predominant. Look at data, some info about white vs. black predominance, not emphasized.  

-Eustacian tube is shorter and more horizontal in pediatric patients

-Drainage is impaired, Eustachian tube becomes more vertical as you age. 

-Infants also at risk due to lack of antibodies, lack of exposure

-HIB, s. pneumonia (40%)!!!, moraxella catarrhalis
-Less common organisms: Group A strep, staph, respiratory viruses -Breastfeeding offers protective effect. 


	Otalgia
Fever

Irritability

GI symptoms
URI symptoms
Commonly follows URI
PHYS EXAM:
Wax, uncooperative, crying makes TM’s red. May need to restrain

AOM: bulging tympanum, erythematous, no cone of light.

No movement of TM on pneumatic insufflation

Typmanometry can be used- measures compliance / reflection in sound as a result of controlled changes in ear canal pressure.  
	Anbiotics for 10 days

Multiple ongoing trails

First line tx: Amoxi

PCN resistant: Zpack

Augmentin for PCN resistant strains


Mastoiditis and meningitis can occur as complications. 


Dr. Bolton speaks stream-of-consciously, September 10, 2002, 10-11:00 am, RESTRICTIVE LUNG DISEASE AND PATHOLOGY 

-No screening for lung cancer. Difficult to pick up early. ALA does not recommend lung screening

-Different types of staging done. 1 sonameter lesion is the earliest lesion on routine CXR. A sonameter, for your information, is a centimeter that miraculously changes when uttered through the mouth of a boarded pulmonologist.

-Correlate PFT’s with clinical picture, will tell you obstructive vs. restrictive

-Restrictive diseases are small lung volume defects 

-FRC left in lung after exhalation. 

-Today, we’re going to talk about restrictive disease: hypercapnea secondary to ventilatory failure. 

-Respiratory muscle fatigue, manifested by hypercapneic respiratory failure

-Restrictive disease-anterior horn cell-peripheral nerve-neuromuscular junction-respiratory muscle
RESTRICTIVE DISEASE OVERVIEW: 
Identified by reduced TLC. Expiratory flow rate is normal of proportionally reduced. Classic acute restrictive disease is ARDS. Chronic diseases include the pneumoconioses and most infiltrative disorders. Patients show up with dyspnea, tachypnea, and eventual cyanosis. Classic physiologic features include reduction in oxygen diffusing capacity, irregular lines, ground glass shadows on CXR. 

· Summary of PFT’s in Restrictive Lung Disease:


FVC:  Forced vital capacity is decreased in restrictive disease. Often, initially it is low due to cage abnormalities. 
FEV1: Reduced
FEV1/FVC: Because both parameters are reduced, this ratio is low to normal. This ratio must be closely scrutinized when differentiating between obstructive and restrictive pathology. 
TLC: Reduced

DLCO: Reduced secondary to infiltration

· Bolton fires off his knowledge of restrictive disorders. These were not reviewed in any detail, but here is the list:

A. Intrinsic Restrictive Lung Disorders
1. Sarcoidosis
2. Tuberculosis
3. Pnuemonectomy (loss of lung)
4. Pneumonia

B. Extrinsic Restrictive Lung Disorders

1. Scoliosis, Kyphosis
2. Ankylosing Spondylitis
3. Pleural Effusion (fluid in the pleural cavity)
4. Pregnancy
5. Gross Obesity
6. Tumors
7. Ascites
8. Pain on inspiration - pleurisy, rib fractures
9. Trauma due to fracture, flail chest
FLAIL CHEST: Rib fractures in two separate locations such that the flail segment moves opposite to that of the rest of the thoracic cage. Essentially, a flail chest creates a non-negative pressure creating thoracic cage segment. Flail segments must be immediately stabilized. Causes increased work of breathing. Investigate for additional pathology such as pneumo secondary to lung puncture, etc. 

C. Neuromuscular Restrictive Lung Disorders

1. Generalized Weakness - malnutrition
2. Paralysis of the diaphragm
3. Myasthenia Gravis - lack of acetylcholine or too much cholinesterase at the myoneural junction in which the nerve impulses fail to induce normal muscular contraction. These patients suffer from fatigability and muscular weakness.
4. Muscular Dystrophy
5. Poliomyelitis
6. Amyotrophic Lateral Sclerosis - Lou Gehrig's Disease

Expanded table of restrictive/chest wall/neuromuscular disorders:


	DISEASE
	MORPH/PATH
	S/S
	CLINICAL

	Guillian Barre syndrome
	Ascending paralysis often following a viral illness. Presumably from an immune basis. Paralysis starts symmetrically in lower extremities and progresses/ascends proximally. 
	Weakness

Respiratory fatigue
	Often reversible

Persists for several months



	Myasthenia Gravis
	Usually peripheral limb weakness, associated with autoimmune process. Can lead to episodes of reversible respiratory failure. Abnormality is at the neuro-muscular junction
	Weakness

Limb weakness

Respiratory fatigue
	S/S often controlled by appropriate therapy.

	Poliomyelitis
	Viral disease, polio attacks motor nerve cells of spinal cord and brain stem. Diaphragm and intercostals muscles are affected. 
	Respiratory failure

Limb paralysis
	Rate secondary to prevention

	Amytrophic lateral sclerosis
	Degenerative disease of nervous system that involves both upper and lower motor neurons. Muscles innervates by cranial or spinal nerves are affected. 
	Profound weakness

Wasting


	Irreversible condition

Progressive degeneratioin

	Features of neuromuscular disease
	1. Altered patern of breathing, increased rate and decreased tidal volume

2. Ineffective cough

3. FRC normal or increased

4. Chest wall compliance reduced

5. Increased PC02 (poor alveolar ventilation) 

6. Often with decreased Po2

7. Restrictive pulmonary function patterns

Max inspiratory and expiratory pressures often decreased


Joel Spalter, MD, FACP: September 11, 2002 ARDS and Septic Shock Syndrome

ACUTE RESPIRATORY DISTRESS SYNDROME:
Associated with sepsis, lung failure.

Overall mortality around 40%, but has changed over time.

General care of ARDS has reduced mortality of ARDS, so only types of studies that make sense is to due a randomized control experiment. 

Associated with intensive care and systemic infection

Let’s look at ARDS with a microscope: Inflammation and coagulation. Concentrate on C/V system and organs that fail

Inflammation/coag intricately related. 

Septic shock/ARDS: 


	ARDS
	Associated with sepsis, acute respiratory distress syndrome. Thrombotic response and inflammatory response after body is attacked by infectious agent: LPS, virus, etc. Cytokines released, small molecules released in defense against pathogens. Some are auto-stimulatory. IL-1,6,8,10 involved as well as TNF-alpha. Accumulation of PMNs, leaky endothelial spaces. Adherence of cells to endothelium. Secretion by monocytes of tissue factor: EXTRINSIC CLOTTING CASCADE INITIATED! Fibrin is formed. Fibrin feeds back and is pro-inflammatory. Appearance of receptors on PLT/endothelial cells that increases inflammation..
PROTIEN C: Normal component of coag system that is ANTI-thrombotic. Deficiency of C or S causes spontaneous thrombosis. Normally, it exists in inactivated form. To be activated, thrombomodulin is induced.. Activated Protien C works as an anti-inflammatory. It works against suppression of fibrinolysis. Coagulation reduces plasminogen activator inhibitor. Protien C inhibits the inhibitor and therefore permits plasminogen activation and causes fibrinolysis. Protien C indirectly causes clots to break up. Reduces activity of coagulation cascade. Activated protein C, which is deficient, in the septic picture seems like a decent candidate to use in intervention. Attempt to reverse cell inflammatory occurrences in sepsis. 
Blood doesn’t get to tissues, tissues become hypoxic. Cellular metabolism goes from aerobic to anaerobic. Glucose is NOT oxidized to CO2, you’re left with production of lactate/pyruvate. Result of that in terms of energy: each mole of glucose then generates 2 moles of ATP. Anaerobic metabolism associated with increase in lactate, increase in acid, reduction in ATP production. 

VASODILATORY SHOCK in contrast to hypovolemic shock. Pathogenesis of vasodilation: 
ATP sensitive K channels. NO and deficiency of vasopressin cause massive leakage. Though vasoconstrictors are in high concentration, they do not have adequate calcium to induce second message cascade. Ca2+ causes myosin phosphorylation and subsequent vasoconsriction. 
NO: Stimulates cyclic GMP and causes vasodilatation. De-phosphorylates myosin.

In sepsis, potassium efflux is increased by increased acidity, increased lactate, and reduced intracellular ATP. These conditions are present in anaerobic metabolism. K+ goes out, Ca2+ can’t get in, vasodilation occurs. Shock of sepsis is often unresponsive to exogenous pressors!  Pressors can’t get Ca in due to hyperpolarization of cell membrane. 
	Organ failure

Dyspnea
Capillary leakage
Decrease in SVR due to massive dilation

Venous capacity increases 
Cardiac output must therefore increase
Depressed myocardium

Heart dilation

SV maintained

EF decreased


	Use of anti-inflammatories has had DISMAL outcome. Fine inter-relationship between inflammation/coagulation. It is the relationship that runs amok that causes syndrome. 

Corticosteroids: Used INCREASINGLY without any benefit. Perhaps even harmful. Activated protein C can be given as a medication. 
XIGRIS: Protien C medication reduces IL-6. 
PRESSORS: Of little value because cell membranes are hyperpolarized and less responsive to exogenous pressors. 




PRESSOR RESPONSE/VASOPRESSIN:
Vasopressin is dumped out into circulation. Less left in reserve. Unlike nor epi, after several hours, vasopressin levels are low. More nitric oxide gets produced. Effect is greater. 
Stores of vasopressin depleted. As stores are depleted, nitric oxide’s effect predominates. It is a direct vasodilator. Potassium goes out of cell. In late hemorrhagic shock, therefore, you also get VASODILATION. Molecularly: myosin is de-phosphorylated. Organs are hypoperfused. Anaerobic metabolism ensures, cytoplasmic Ca2+ decreased, similar vasodilatory effects occur. Thus, septic shock and late hemorrhagic shock are similar pathological occurrences. 


PULMONARY EFFECTS OF SEPTIC SHOCK: 

Acute lung injury and acute respiratory distress syndrome.

· Acute lung injury: Pa02/Fi02 < 300. 

· ARDS: Pa02/Fi02 <200.. More severe condition. Normal Pa02 is about 100, normal Fi02 is 2. 
Influx of protein rich edema fluid into alveoli. This causes a wide variety of effects. Alveoli are flooded, not because of pressure, but because of change in water flux. Permeability of lung capillary and alveolar epithelium are affected by circulating cytokines. Pulmonary pressures are usually normal. PCWP is less than 18 in pulmonary edema due to RDS. If its greater than 18, think cardiac pathology

Proteins denude the type I epithelial cells. Plasma proteins and fibrin are put down, inflammatory response to protein deposit. Alveoli fill with fluid. Stiff lungs, restrictive disease conditions present. 
-Pulmonary edema of ARDS associated with low PCWP  (pulmonary capillary wedge pressure)= 18 cm H20

-Pulmonary edema of CHF associated with high PCWP= > 18 cm H20. 

CXR in ADRDS: Normal heart size. Diffuse, interstitial edema. Infiltrates are more peripheral

CLINICAL INTERVENTIONS IN ARDS:  
Litany of failred therapy in ARDS: organ dysfunction that is chronic. Interventions consists of: 
Intubation and mechanical ventilation

Tidal volume 6 mL/kg unresponsive and plateau pressure less than 30

Traditional settings 12 ml/kg tidal volume and plateau pressure less than 50. 

PLATEAU PRESSURE: Pressure at half a second after the end of expiration. Provide PEEP on mechanical ventilation of pts with ARDS

PEEP prevents alveolar collapse. Next time the patient inspires, the alveoli will not expand. 

TAKE HOME: Lower tidal volume, add PEEP 

Mainstay is antibiotic therapy. J. Spalter will say that most patients are in hospital. Many infections are noSOcomial infections. Recall that hospitals function to produce nasty germs. For every e-coli in the gut, there are a thousand anaerobes.. Beware! In nosocomial pneumonia, you are sometimes infected by a myriad of anaerobic organisms. Use correct antibiotics quickly in patients with sepsis: 
-COVER THE ANAEROBES. 

CLINICAL PEARLS FROM TEXTBOOK:
-C5a is released and causes neutrophil aggregation. These cells release toxic substances that can damage alveolar wall and alter permeability. 

-Superoxide radicals are generated

-Platelets also implicated in the complex etiology of ARDS: they are capable of releasing inflammatory mediators as well

-Type one endothelial cells are frequently necrotic in the clinical picture of ARDS
-Presence of hyaline membranes characteristic for ARDS

-Hyperplasia of type II pneumocytes also involved, implicated in the proliferative phase of ARDS

-ARDS is an excellent example of shunting and V/Q mismatch. Alveoli are flooded, perfused, but not ventilated

-Clinical features include: dyspnea, tachypnea, decreased po2, interstitial edema and alveolar edema

-Pa02/Fio2 less than 200 mm Hg diagnostic for ARDS
-Initial blood gas reveals HYPOXEMIA and HYPOCAPNEA due to hyperventilation 

-Supplemental 02 adminisration may not correct the hypoxemia due to true shunting

-Book mentions inhalation of NO2 for selective pulmonary vasodilation

-Steroid use disappointing in acute phase, uncertain for proliferative phase of ARDS

Edward E Packer, DO, FAAP, FACOP, SIDS and ALTE. September 11, 2002

	DISEASE
	PATH/MORPH
	S/S
	CLINICAL

	SIDS
	Sudden unexplained death less than 1 yo. Strikes without warning. No clear mechanism. Most common cause of death between 1-12 mos old (outside of first 28 days). Occurs in 1.6 – 2.3/1000 births. 
Peak incidence between 2-3 months old. Rare prior to 4 weeks after 6 months. Highest rate in black and native Americans. Increased incidence in premature infants. Assoc with ciragette smoking. Several proposed mechanisms-

Respiratory control dysfunction
CO2 retention

G/E reflux
	Death (w/

Coroner’s report) 

Apnea

Cardiac arrest

Asystole

Cyanosis

Cranial fib

Cranial asystole

(w/o 4th ventricle 

reactivity) 

	DDx is post mortem
If cause of death determined, then it is not SIDS

Diagnosis is infant with no etiology of death within 1-12 mo age range.

TX: Prevention

-back to sleep (baby sleeps supine)
-Firm mattress

-Avoid foreign objects in crib


	ALTE
	ALTE- apparent life threatening event. An episode that is frightening to the observer characterized by some combination of apnea, color change, muscle tone change, and choking/gagging. Infant survives. 1-3% of infants have ALTE episode. Less than 1-2 percent of ALTE population die of SIDS. No cause found, sepsis present, GE reflux, seizures, cardiac arrhythmias, meningitis, prolonged QT syndrome, wandering atrial pacemaker, retinal bleeding, subdural hematoma.
	Apparent life threat

	Hospitalized for real ALTE. Evaluation of ALTE consists of:
CBC/Bicarb, EEG, EKG, UGI, pH probe, CT scan, sleep study.

Treat life threatening events. Home monitor for two continuous months. 


Dr. Bolton, Pulmonological Rant, September 12, 2002

-Some key points

-Overview of ARDS
-Emphasized that in Acute Respiratory Distress Syndrome, it is important to examine cardiac function

-Ventilatory parameters and fluid balance of vital importance

-Swan Ganz Catheter:
Also known as a pulmonary artery, or floatation balloon catheter, this device is inserted percutaneously. The catheter is “floated”into the pulmonary artery

via inflation and deflation of a balloon. The tip of the catheter contains a transducer that measures pulmonary artery wedge pressure. Continuous

monitoring of PA pressures is useful to estimate cardiac function and venous congestion of the lungs. Procedure is not without complication, however. Recall that PCWP is usually below 15 mm Hg

Common causes of ARDS include:
Trauma, burns, multiple transfusions, crush injury, toxemia, drugs. Any condition that causes massive, multi-organ stress, is capable of inducing ARDS. Put

Your money on SEPSIS SYNDROME. 
-Patients with noCOsomial pneumonias are at risk for developing sepsis: “I wish I had time to mention something about blood transfusions.. there’s a lot of controversy. Youre going to say, now, Bolton hasn’t read the literature, and that might be true. I just wanna go back for a second to make a point.. patients aspirate gastric contents…”

-Aspiration pneumonia may also cause an acute lung injury progressing into acute respiratory distress syndrome. 

-Dr. Bolton reviews sepsis again, refer to Spalter’s lecture for further detail.

-TX FOR ARDS: Fluid therapy, antibiotics, ventilatory management. 

-If you’ve got three or more organs involved (closes his eyes), you’re getting into the 80% mortality rate.

SOME CRITERIA FOR ALI/ARDS: 
Timing is acute, diagnostic CXR.

PCWP is less than 19 mm Hg (If greater than 19, mention CHF per Elizabeth Harkness, DO-C) 

Pa02/Fio2: If ratio is less than 300, think ALI. If less than 200, think ARDS. 

-Irrelevant slide about high and low cost ICU patients. “Ill just mention that because if you can reverse these processes sooner, you can reduce costs of hospitalization.”

APACHE scores: Acute Physiologe and Chronic Health Eval Score. Used to standardize severity of patients.

-Incorporates heart, liver, kidney function. 

-Remember the standard of aggressive antibiotic therapy. 

-Bolton said he would elaborate on APACHE, but digressed into the pathophysiology of UTAH’s intensive care unit

-Don’t give up on these ventilator patients.. approx 40% will succomb to disease

-I GIVE UP…CANT TRACK… HES OFF RADAR

Back to the alveolar capillary membrane slide.. we have your capillary, your epiblahblah and your mumbling barrier…

And again what happens.. and again, and again what happens is… what is happening is that.. and again what is happrning is that the capillaries are leaking like neonates. And agan, the end stage lung dies cause its to heavy, and again, you know a disease, that we hope we can block. Remember white doesn’t belong in a chest x ray.

INHOMOGENICITY: See osteopathic dictionary. Lack of homogeneity. Synonym for, “repairative.”
So again, lets go back now and again review what again we said before: BOOM the lung is injured. 

IATROGENIC MEDICINE: Cutting edge therapy related to health care workers administering repairative disinhomogeneic drugs to patients

Remember primary causes of ARDS: Sepsis, aspiration pneumonia, and trauma. 

Beware of the progression into, “ IRREVERSIBILITY”  You wanna handwash. And again.. wear a gown for noCOsomial pneumonia. 

NEWER TREATMENT MODALITIES: 
-Selective digestive decontamination, topical antibiotics

-New immunotherapy like XIGRIS to reverse cytokine / immune mediated events. 
OXYGEN TOXICITY: is the metabolic, structural and or functional deranagement in an organ resulting from exposure to abnormally elevated oxygen concentration.

	FAILURE
	PATHOLOGY
	S/S
	CLINICAL

	Hypoxemic
	PC02 is normal to low, hypoxemia is major problem. Severe pneumonia or ARDS are usual etiologies of hypoxemic respiratory failure. Ventilation / perfusion mismatch and shunting cause hypoxemia. 
	Dyspnea

Altered level of consciousness

Headache (increased PCO2)

Tachycardia

Papilledema (increased PCO2)

Cyanosis (severe hypoxemia)
	Severe pneumonia

ARDS

	Hypercapneic
	Hypercapnea present, for acute respiratory failure to be present, the pH must show that there is absent or incomplete metabolic compensation from respiratory acidosis. This failure is usually, “mixed,”because  arterial po2 often falls in the presence of hypercapnea. Marked V/Q mismatching may further accentuate the hypoxemia. Alveolar hypoventilation. Patients usually have pre-existing diseases that make them susceptible to further decompensation
	Dyspnea

Altered level of consciousness

Headache (increased PCO2)

Tachycardia

Papilledema (increased PCO2)

Cyanosis (severe hypoxemia)
	COPD

Restrictive diseases

Neuromuscular diseases

Drugs


Dr. Edward E. Packer, DO, FAAP, FACOP Preaches to the Choir on Fever

	DZ
	PATHOLOGY
	S/S
	CLINICAL

	Fever
	Accounts for 20% of office visits in pediatrics. Core tem above 100.4 F and above 38.0 C. 3 minute rectal temperature is most accurate. Oral, axillary, tympanic techniques ok if done properly.

Results from complex reactions involving pyrogens leading to endogenous pyrogenic fever (IL-1). IL-1 stimulates prostaglandin production in the hypothalamus.  FEVER IS A SIGN, not a diagnosis 

Causes of fever in a child: 
Chronic / acute infections

Dehydrations

Autoimmune disorders

Neoplasms

Post-operative

Drug induced

Granulomatous disease

Kawasaki disease

CNS disorder
	Shivering

Fat catabolism

Chills

Convulsions


	Determine if child has serious disease

Treat serious disease

Adequate fluid and caloric intake to avoid fat catabolism

Body cooling

Antipyretics- inhibition of COX pathway

ASA: No longer recommended in kids due to Reye’s syndrome (hepatic encephalopathy)

TYLENOL (15mg/kg q 4h): possible liver toxicity 

IBUPROFEN: (5-10mg/kg q 6 hrs) can cause GI upset or bleeding


Evaluation by age: 
Under 3 months: requires full septic workup- WORRY
3-36 months: requires septic workup based on hx and signs of toxicity. 


-Most humoral immunity from mother for 3 months

-Granulocyte function not very active until 8 weeks

-T cells function poorly until 1 yr

-Compliment almost non existent until 1 yr

-Ig2 (opsonization) not functional until 2 months

-Skin and mucous barriers are thinner in infants

-Secretory IgA not functional for approx 2 yrs

YALE TOXICITY SCALE- Q(uality)  R(eaction to stimulus)  S(ocial overtures) S(tupor, level of arousal), T(urgor, hydration)
-Quality cry or speech,

-Reaction to stimulus

-Level of arousal

-Hydration and skin color

-Response to social overtures

Fever is often evaluated and treated on the basis of age: 


	Under 3 months of age
	3-36 months of age

	Approx 10% may have meningitis, UTI, or bacteremia (sepsis)

Common organisms include:
>Gram negative (e. coli)
>Group B strep

>Listeria monocytogenes

>Enterococci

SEPTIC WORKUP:
Required in < 3 months or worried about overwhelming infection

-Blood culture

-Spinal fluid (gram stain, protein, glucose, cells, and culture)

-Urine test via catheter if possible

TX PRINCIPLES

Hospitalize child. 
Pending culture, child is started on:
Ampicillin (coverage for listeria)
Cefotaxime (gram negatives, Group B strep, enterococcus) 


	3% may have meningitis, UTI, or bacteremia (sepsis)

Usually due to heavily encapsulated organisms:

> HIB

>Streptococcus pneumoniae

>Neisseria meningiditis

SEPTIC WORKUP:

Perform if worried about overwhelming infection

-Blood culture

-Spinal fluid (gram stain, protein, glucose, cells, and culture)

-Urine test via catheter if possible

TX PRINCIPLES

Decision to hospitalize based on clinical findings

If not toxic, and with focal findings, tx appropriately

UNDERTERMINED FEVER
-UTI is most common “hidden fever”
-Need urine culture via catheter

-Full septic workup if toxic

-Fever of unknown origin is a specific state referring to child with unexplained fever

· 2 weeks, not discussed in this lecture


MORE TX PRINCIPLES:
If viral, no antibiotics

· Septic workup if toxic

· Use Ceftriaxone and vancomycin pending cultures

· Abnormal spinal fluid? Ceftriaxone and vanc for resistant pneumococcus


Dr. Adam Thau, MD, Critical Care Physician,  Director of Northwest Medical Center’s Emergency Department September 12, 2002

Management of the patient with acute airway emergency

-Structural / medical or post traumatic condition which limits/prevents flow of 02 from atmosphere to bronchial tree

-Separate category from respiratory failure

-Three categories:

Categories involving only the airway: EPIGLOTTITIS, PROFOUND ACUTE TONSILLITIS
Categories happening in lungs: PULMONARY EMBOLISM, CHF 

Catagories involving a mixed picture: BURN PATIENT WITH AIRWAY COMPROMISE 
Pathways of clinical respiratory failure: Tachypna, dyspnea, accessory muscle use, paradoxical abdominal breathing, cyanosis, respiratory address
These conditions indicate impending compromise and mandate intervention

Remember importance of common sense when intubating patients or intervening in airway emergencies

Accesssory muscle use: Sternal retractions, intercostals retractions, abdominal retractions

Patients predisposed to airway conditions: Medical conditions involving altered mental status or coma: 
TIA/CVA

Subarachnoid bleed/CNS bleed

ETOH/drugs like GHB and opiates

The key is altered mentation: decrease in LOC reduces patients ability to maintain airway 

GHB- especially when combined with ETOH may cause acute airway compromise due to altered mental status. Classic presentation is hypoventilatng, young patient. 


LaForte fractures: Renders midface unstable, airway compromised. Secondary to severe facial trauma

Need for airway protection also may indicate intubation. 

Endotracheal intubation will only protect against massive amounts of aspiration. Stomach contents do get past endotracheal balloon. Gastric contents will obviously affect severeity of aspiration pneumonia

Allergic reaction:
Anaphylactic states can be life threatening events. Airway edema may occlude the tracheal opening. Naprosen, or naproxen sodium, is a common cause of airway compromise due to reactive airway inflammation. 

Posterior nose bleeds: Again reminded that oropharyngeal bleeds may, if uncrontrolled, go into the trachea. Blood is irritating to airway

Potential response: 
-Immediate mental assessment as to likelihood of cervical or oro/nasal/pharyngeal exam

-Common sense

-Pre oxygenation

-Cervical spine: suspicion of injury in patients with AMS, rheumatoid arthritis, etc.

-Assemble proper equipment, airway, and personnel. Ie: Nurses, respiratory therapist, ventilators

Methods of airway management:

Jaw life/head tilt if safe: Manual airway maneuvers work well for patients with decreased muscle tone

Inline traction: Stabilizing the cervical spine to prevent distraction

Simple oral airway: Plastic tube inserted into posterior oropharynx, used to displace tongue

EOA/Combitube/LMA: Different airway adjuncs. The LMA is insterted into the oropharynx and will passivel occlude the esophagus. Esophageal obturators simply occlude the esophagus. Common use for laryngeal mask airways include elective surgeries.

ETT: Laryngoscope used to pass tube into trachea. Glottic opening is directly visualized. Some ETTs have fiber-optic lights built into the end of the tube.

Nasotracheal intubation: Tube passed via nose to trachea. Avoids neck hyperextension.

Cricothyroidotomy: A variety of ways. Refers to penetrating the cricothyroid membrane and inserting a tracheal tube via a guidewire or direct insertion.

-Needle/guidewire technique

-Needle jet insufflation (insert large bore needle into cricothyroid space)
Tracheostomy: Rare in emergency medicine. Used for chronic, long term airway maintenance

Fiberoptics: Fiber optic bronchoscope is inserted. Scope operator directly visualizes glottic opening and passes ETT via bronchoscope.

Maintenance of a patent and stable airway:
Confirm tube placement via CXR, auscultation, Sa02

End tidal Co2 device standard for monitoring/confirming tube placement

Auscultate for tube placement confirmation

Complications of endotracheal inubation:
The complications directly repated to PPV and the ETT itself are:
-ET pressure necrosis, hypotension, pneumothorax, tension pneumothorax, increased risk of pneumonia
-Tube can still be displaced, cuff failure can still occur

Recall pharmacological agenst associated with sedation and rapid sequence intubation:
Versed- benzodiazepine, 1-2 mg for rapid sedation

Depolarizing and non-depolarizing agents for paralysis

Barbiturates, alcohol, and GHB may cause respiratory depression

Anesthetics for sedation: propofol (diprivan), inhalational agents, ketamine, etc.

Mechanical Ventilatory Support, Aaron Schwartz, DO, FCCP, September 12, 2002

-Support for MVS. 

-Reasons include: therapeutic, hyperventilation, bronchial hygiene, relief of UAO, securing airway for anesthesia, etc.

-Hyperventilation therapy: acidotic states, increased intracranial pressure, etc.

-VOLUME CYCLED AND PRESSURE CYCLED VENTILATORS

Volume cycling: Everytime ventilator triggers, set volume is delivered to patient, preferred methods

Pressure cycling: Peak pressure is set, ventilator will bring in required volume to meet a desired pressure

SIMV: Synchronized intermittent mandatory ventilation. Ventilator will deliver breaths synchronously with patient effort. Setting a ventilator at 2 will allow the patient will breathe over the ventilator and supplement the patient’s effort at two respiratory cycles per minute. Tidal volume set by physician, patient can initiate own effort. Patient must be respiring spontaneously. Often utilized when weaning patients off of ventilator. 

VT: Basic setting is 8 to 10 mL/kg. Recall that patients suffering from ARDS may need lower tidal  volumes, consider overall clinical pressure. 

CPAP: Continuous positive airway pressure. Utilizes PEPP to decrease work of breathing. 


AC(Assist control): Essentially the same as SIMV except that every breath the patient takes in is assisted.. AC: Set at 10 breaths per minute, but patient breathes at 20. Each breath over 10 per minute is assisted.  Similar to controlled mandatory ventilation (CMV). CMV is commonly used post-arrest. When patients have no intrinsic respiratory effort or are paralyzed. 

Pressure support: Adds positive pressure to decrease work of breathing. Decreases inspiratory effort. 

Chart from Dr. Schwartz: 


	
	SIMV
	CPAP
	CMV/AC

	Fi02
	Physician set
	Physician set
	Physician set

	Tidal volume
	Physician and patient
	Patient
	Physician

	Respiratory rate
	Physician and patient
	Patient
	Physician and patient

	PEEP
	Physician
	Physician
	Physician

	Pressure support
	Physician
	Physician
	Not applicable


Other modes:
I:E ratios: usually the normal I:E ratio is 1:2. It  takes longer for patient to exhale. To encourage exhalation, inverse I:E ratios will be implemented. 


Complications of ventilation: barotraumas/pneumothorax, vocal cord trauma, tracheal stenosis, pneumomediastinum, ruptured esophagus, electrolyte imbalances, pH changes, arrythmias, hemodynamic problems, decreased cardiac output, low BP due to high intrathoracic pressure

Weaning from MVS: Patients should be assessed regularly. Identify and correct initial problem. Patients must be able to:

-Develop negative inspiratory force (more than –20 cm H20)

-Sufficient respiratory rate (<30 / min )

-Sufficient vital capacity (> 1.0 liter) 

-Minute ventilation (<10 L) Important because increases in minute ventilation occur with fatigue and hypercarbia. 
-Fi02 less than 35% or at room air, patient should have Pa02 > 60 mm Hg.  (cannot wean when patient still requires high inspired concentrations of oxygen) 

-Respiratory rate divided by tidal volume also used as a parameter for judging appropriateness of weaning.

-Adequate mental status

-Monitor for malnutrition and consider patients baseline gas exchange capability

-Ensure patient has adequate oxygen carrying capacity

-Patient communication of prime importance

Alkalosis: hypokalemia typically characteristic. Postassium can get precipitously low and induce arrythmias. 

ENT Surgeon on Neck Masses, September 17, 2002, 8:00 to 9:00 am 

-Three categories, congenital/neoplastic/inflammatory

CONGENITAL/NORMAL:
Hyoglossal duct cyst

Brachial cleft cysts

Hyoid bone often felt by patients to be a mass

Thyroid gland tissue starts in pharynx, failure of obliteration causes hyoglossal duct cyst

Anterior 2/3 of tongue develops separately

Anterior/Posterior/Middle triangles of neck 

-Remember triangles and anatomical correlates

Laryngocele: outpocketing on side of neck, often seen in people who purse lips. So much air pressure causes outpouching

INFECTION:
Abcess / Cervical lymphadenitis

Bacterial or granulomatous

Mass in neck with sudden onset, erythema, tenderness in anterior triangle: gland; inflamed salivary gland or abscess

Submental inflammation that presents post-dental work, patient presents with quick growing inflammatory process: Ludwig’s angina. An ENT emergency; admitted and treated with IV antibiotics. Space is small and may push tongue into back of mouth. 8-10 hour history of sudden submental mass followed by airway obstruction

TB: May cause granulomatous inflammation in posterior triangle of neck

Atypical TB: May cause granulomatous inflammation in anterior triangle

NEOPLASTIC LESIONS:
Primary conditions vs. secondary conditions

Benign masses may occur any where and in any tissue, even carotid body tumors

Benign tumors that are common: parotid gland masses or parotid tumors. Most are benign, but may displace facial nerve. Spill tumor cells into neck, may cause problems. Anyone with parotid masses: refer to ENT, usually pleomorphic adenomas

Salivary gland mass: Swelling may be revealed post eating, perhaps an inflammatory condition. Caused by stones in salivary gland. Both parotid and submandibular glands may form stones, submandibular is more common due to more mucinous secretion. It also lives lower in the neck, drains through Warton’s duct. 
Whartons: Submandibular, Stenson’s: Parotid duct drainage
Salivary stones in Wharton’s duct often visualized on X-ray

Multinodular and cystic goiter: huge mass involving anterior cervical triangle, encompasses often several lobes. Male thyroid masses are more likely malignant

Primary malignant: lymphoma, thyroid, brachial cleft (rare), sarcoma

Metastatic lesions: Suspect over age 50, in smokers. Enlarged lymph nodes may reveal metastatic disease. Leukemia. Infraclavicular region: lung, kidney, prostate, gonads. Remember that the thoracic duct empties into L supraclavicular region. 

Slide of young children: Lymph nodes greater than 2 cm in multiple places, be cautious of lymphoma. FNAC and possibly open biopsy. Rarely do children get squamous cell carcinomas

Be sure to visualize head and neck. Slide of ethmoid cancer with mets to parotid lymph nodes. 

PHYSICAL EXAM:
Work up involves physical exam, size, relationship to surrounding structures

Consistency

Presence of pulsation

Auscultation for bruits and odor

Complete head and neck evaluation mandates scrutiny of upper digestive tract. Fiberoptic exam warranted

Single most important test is the fiberoptic test, enables a cost effective visualization of upper GI tract, looking for primary cancers. 

Diagnostic tests include endoscopy, biopsy, ultrasound for thyroid, nuclear medicine, arteriography, sialography

Cold, solitary, solid nodule on nuclear uptake examination may indicate malignancy of thyroid

Needle biopsy, MRI, culture and sensitivity on exudates

NEEDLE VS. OPEN BIOPSY
Needle biopsy usually gives you the diagnosis with good H/P, cytopathologist

Little risk of seeding tumor cells

Open biopsies in patients with metastatic processes are contraindicated due to possible seeding of tumor cells. Excisive surgery and subsequent biopsy preferred. Do needle biopsy first.

TESTS:
1.Mass attached to skin near to ear:  Benign, fixed to overlying skin, usually is cystic. Slowly growing, non-smoker, young

2. Ludwig’s angina: Benign / inflammatory. Recent dental work, etc

3. Young pt with red, swollen tissue in back of neck: benign

4. Supraclavicular mass in elderly patient, Virchow’s node, a sentinel node: below the diaphragm, primary cancer

5. No pain, no tenderness, slowly growing lesion over 2-3 years, parotid gland involvement, most likely benign lesion of parotid gland

6. Smoker with posterior cervical chain enlargement:: metastatic lesion. 

7. Thyroglossal duct cyst: goes up and down when swallowing

8. Swelling when patient east: sialocele, salivary cyst

9. Firm mass, non moveable, irregular, slowly growing in submandibular LN area: malignant

HOARSENESS:
Common symptom of laryngeal disease. False and true cords. True are the ones you speak with, false cords are the ventricular bands. 

Adduction and abduction of cords

Abduction is OPENING of glottis, AB-away

Intrinsic and extrinsic muscles present. 

Nervous innervation to larynx, lots of cartilage. 

Cricoid cartilage: Only complete circumferential cartilaginous ring

Intrinsic laryngeal muscles: posterior cricoarytenoid opens the larynx, 3 muscles that close larynx. Powerful function. Closure of airway may be of primary importance, more so than speech. So, one opens: posterior cricoarytenoid. 3 close. 

Nerves that goes to larynx: Vagus nerve. Superior laryngeal nerve breaks into external and internal. External branch goes to cricothyroid muscle.

Recurrent laryngeal nerve: loops down around by aorta and subclavian vein. Cancers can cause left sided vocal paralysis. Follow course of recurrent laryngeal nerve to rule out impingement of tumor. CT of neck and chest in smokers, patients suspect for CA.

2 theories of sound production: Aerodynamic and neurochronaxic. 

Fundamental frequency: most common frequency related to voice; things that increase tension or stiffness increase pitch. Not so important

Asymmetric mass in vocal cords will inhibit normal vibration, perhaps create lower speech

Other symptoms: aspiration, pain, dysphagia

Organic causes: congenital, inflammatory, neoplastic
Endocrine: hypothyroidism

Traumatic and neurologic causes as well. 

Take a good history and examine for tobacco use, periodicity, etc.

Examination:
Indirect vs. fiberoptic. Direct laryngoscopy under anesthetic. 

Unilateral and bilateral cord paralysis possible. Unilateral paralysis often causes breathy voice. Often idiopathic

Hoarseness in children: Due to screamer’s nodules commonly, abutting of vocal cord nodules

Pictures of subglottic stenosis and cysts follow

Laryngeal web: vocal cords stuck together

In adults, lesions seen include:
Laryngitis, a red throat

Amyloid deposits. 

Common lesions: hypertrophic laryngitis, long history of voice abuse, sinusitis, allergies, etc.

Endotracheal intubation can cause granulomatous inflammation in adults

Polyps on anterior vocal cords

TX: Speech and language therapy first, for nodules. 
Laser, forceps (sx) available for recurrent or persistent problems

Yet another ENT surgeon on the middle and outer ear, September 17, 2002, 9:00 am- 10:00 am 

Outer and middle ear
Outer: from auricle / pinna upto ear drum

-Auricle is made up of elastic cartilage and a thin layer of skin, similar to make-up of nose. Reconstructive surgeons of nose will sometimes borrow from the ear… wow

-First two brachial arches form the outer ear. 

-Buds embryologically fuse together and form outer ear. Failure of fusion may result in developmental abnormalities

-Congenital ear deformities: think of multiple deformities. First and second brachial clefts may manifest themselves in other parts of the face. 

-Ears should not fall below an imaginary line drawn from canthus of eye posteriorly to ear

-External canal: auricle is covered with skin that continues in canal, upto ear-drum. Ear drum is made up of three layers. The outer layer of squamous epithelium, the innermost layer of middle ear mucosa, and the fibrous layer (middle layer). 

-Migratory pattern to skin in ear canal: Showed picture of tattoo via time-lapse photography, that migrated to margin of tympanum. (Ear canal is a self cleaning organ. Migration assists in cleaning and healing. Perforations will heal over 6 weeks or so.)
-Outer third is cartilaginous. Inner two thirds is mostly bone. The outer ear canal is rich in sebaceous glands

-Middle ear: describe parts. Umbo is the bony process. 

	Ear masses
	Morphology/Pathology
	Significance/Clinical 

	Darwin’s tubercle
	Raised cartilaginous area on anti-tragus /pinna.
	Means nothing, benign. Excision for cosmetic reasons

	Accessory tragus
	Present anterior to tragus, may be caused by failure of fusion. Can be skin tag or have cartilaginous remnant
	Benign, non disease state

	Preauricular sinus
	Pit anterior to ear, sometimes causes infection. Failure of one of the grooves. Congenital remnant.
	Only problem that occurs is possible infection. 

	Lop ears
	“floppy ears”- Greater helix and anti-helix. Anti-helix may not form, causing flopping forward of ears
	Not usually associated with deformities



	Keloid
	Scar tissue, hypertrophic tissue. Granulomatous inflammation. Present on ear lobule
	Tx is usually excision. Be wary of trauma. Steroid injections to prevent recurrence during healing

	Cysts
	Cystic structures on lobule. Common in post auricular crease and behind earlobe. 
	Benign, surgical excision 

	Forked ear lobule
	Due to repetitive trauma, from ear piercing, forcible removal from ear-ring
	Excision / surgical repair

	Cellulitis
	Infectious etiology, can come from polychondritis (relapsing)- diffuse autoimmune process, bad cellulitis secondary to edematous involvement of ear
	These may destroy elastic cartilage and collapse ear. May cause cauliflower deformity. 

	Auricular hematoma
	Blood collection within cartilaginous structure of ear. Buildup of blood, often secondary to trauma. 
	Acute swelling may cause caertilaginous necrosis. Pressure must be relieved due to surgery. Can rob blood supply to cartilage. Scapha: ? Broad area of cartilage over anti-helix? 

	Herpes zoster

Herpes zoster oticus

Ramsey-Hunt syndrome
	5th and 7th nerve often involve. With fifth nerve, facial ganglion is often involved. With regard to ear, this may cause Herpes Zoster Oticus. / Ramsey Hunt syndrome
	Affects geniculate ganglion. Facial paralysis similar to Bell’s palsy in appearance. End up with lesions and vesicular eruptions. Eruptions within outer ear itself. Important. Unlike Bell’s palsy, which resolves with time, Hepes Zoster oticus mandates STEROID TREATMENT. Steroid tx is aimed at preventing the nerve from dying. 

	Gout
	Tophi- deposits often manifest themselves in cartilage of ear
	Rare

	Ceruminous impaction
	Collection of impacted ear wax against tympanum
	Conductive hearing loss. Little tip: be careful when you clean ears. Never irrigate an ear in which you can’t see the ear-drum. 

	Otitis externa/swimmer’s ear
	Usually pseudomonas infection. Proliferation of epithelium, over production of wax. Edema, pain, and possible stenosis. Cleaning canal is of vital importance. 
	Relive pain, cover microbes, antibiotic therapy. Wick is often inserted to deliver substances. 

	Otomycosis
	From candida or aspergillus. Causes stenosis of external ear canal (EAM), treament similar. Clean ear and place on topical medication
	These can result in excessively swollen EAC’s. Fungal outer ear infections must be meticulously cleaned. 

	Exostosis
	Inner two thirds of canal- bony. Causes by overgrowth of bone. Doesn’t mean much until wax becomes impacted, obstructs outer ear canal. 
	Conductive hearing loss possible.  Tx: drill out bone deformity and subsequent ear graphs. 

	Cances of ear
	Squamous cell tumors more common inside of canal. May present as chronic, non healing inflammation of canal. Sometimes diffuclt to diagnose.
	Chonic ulceration w/o healing mandates biopsy. 



Dr. Bolton, Not sleep Apnea, Pleural Effusion, 10:00 am to 11:00 am, September 17, 2002

-Anatomical landmarks: parietal and visceral pleura. Fluid is made and absorbed. Sensory nerve endings at the parietal pleura. 

-Pleura only contains approx 10 mL of fluid, it is mostly a, “potential”space

-Remember the blood supply is systemic blood. Intercostal arteries, high pressure. Fluid usually absorbed via lymphatic channels. 

-Bad procedures will cause bleeding

-Visceral pleura blood supply comes from bronchial arteries, low pressure

-Common manifestation of several diseases (pleural effusions): numerous 

-Changes that permit fluid flow into pleura include:  alteration of pleural permeability, alterations in driving pressure. 

	CONDITION
	ETIOLOGY
	S/S
	CLINICAL/TX

	Pleural Effusion
	Accumulation of fluid in intrapleural space. Pleural effusion may be transudative or exudative. Classified according to protein and LDH content of fluid. 
Exudative processes include: 
-Infection, Inflammation, Neoplasm

Transudative etiologies include:
-Increased hydrostatic pressure
	Dullness to percussion

Meniscus sign on CXR
Blurred cardiophrenic angles

Significant effusion may mimic restrictive patterns on pulmonary function testing


	1) Pleurodesis: Obliterative procedure whereby talc powder is introduced into pleural space to cause adherence of lining

2) Thoracocentesis: Drainage and Cytology to identify cause  of pleural effusion

3) “De-oxycycline”- a new term coined by Dr. Bolton, probably meant to represent a tetracycline antibiotic useful for treating effusions of inflammatory/infectious etiology



	Pneumothorax
	Accumulation of air in the pleural space, usually secondary to trauma
	Acute onset of chest pain

Acute onset of dyspnea

Cyanosis

JVD 
Diagnostic patterns on CXR
IF pneumothorax is also combined with a liquid pleural effusion, it is a hydropneumothorax. -> Meniscus sign no longer diagnostic. CXR findings reveal a horizontal line that marks the air fluid interface. 
	Administration of oxygen will hasten reabsorption of air

If pneumothorax goes, “tension,”then immediate decompression is warranted. 

Tension pneumos are life threatening and usually recognized by tracheal deviation, JVD, cyanosis, marked dyspnea, and mediastinal shifting on xray (that is a late sign, mind you….) 




EXUDATIVE EFFUSION: High protein content. 

TRANSUDATIVE EFFUSION: Low protein content

-Increased capillary permeability may cause effusion

EXUDATIVE PROCESS: 
-Implies an increase in the permeability of pleural surfaces

-Protein and fluid more readily enter pleural space

-Main exudative etiologies are inflammatory and neoplastic processes

-If effusion itself harbors infective organisms, it is called empyema

-NB: Inflammatory processes below diaphragm may cause effusion due to defects in diaphragm.

-Malignant effusions result from intrapulmonary malignancy or hematogenous spread 

-Pancreatitis : May cause amylase rich pleural effusion, indicative of hemorrhagic pancreatitis

-Chylothorax: Milky fluid from obstruction or closure of thoracic duct. Chylous pleural effusion

-10%, no diagnosis for pleural effusion

-Lymphoma is a common cause of chylothorax, secondary to obstructed thoracic duct

-Congestive heart failure: transudate 

-Pneumonia, chylothorax: exudative

-Central lines may also be an iatrogenic cause of pleural effusion

-One cause of no mediastinal shift:: tumor blocking mainstem bronchus. So: large fluid in chest that does not cause mediastinal shift is present in a large bronchogenic tumor. Mediastinum is fixed and cannot shift. 
-300 mL to 1000 mL to cause effusion

-Xray appearance of pleural effusion: first test

-Unilateral pleural effusion: right side usually indicated heart failure

-Left side usually indicates, “NOT HEART FAILURE”

-300 mL will blunt costophrenic angle

-Perform decubitus xray to confirm presence of fluid. Picks up fluid on the ipsilateral side

-Elevation of diaphragm often inhibited in pleural effusion

-Fissure widening because of fluid, may falsely indicate a tumor. Pseudotumor: fluid in fissure producing a mass effect

-Meniscus sign: fluid approaching up chest well, like water in a chest tube

-CT is useful in non diagnostic chest xrays.

TX: Thoracentesis. 
-Evacuation of fluid from chest cavity. Vessels run underneath the ribs. Go along superior rib margin. Parietal pleura has nerve endings. Use xylocaine for anesthetic infiltrate. Get into pleural space and evacuate fluid. Don’t take more than 1000 cc’s off, re-expansion pulmonary edema can occur. Lung is compressed by large fluid. Subsequent expansion of lung demands more blood, edema ensures. 


Bloody fluid:
Metastatic Ca or trauma

Smelly:
Empyema. Pustular effusion from infection or abscess

Uncomplicated pleural effusion:
Fluid clear or turbid, freely mvable. No bacteria via GS. Glucose greater than 60 mg. Pleural fluid pH 7.30

EMPYEMA:
Infection of pleural space.  Mostly parapneumonic. (due to infection) 

PH study on pleural effusion: Send it to blood gas machine. Respiratory therapists will often help. The lower the pH, the more chance of empyema. 

Another test is glucose: lower glucose equals more active infection

Obtain finger stick blood sugar in pleural fluid with systemic

LDH: Elevated in infective pleural effusion. 

	EXUDATIVE ETIOLOGY
	TRANSUDATIVE ETIOLOGY

	Inflammation
	Increased hydrostatic pressure

	Infection (TB, etc)
	Congestive heart failure

	Pulmonary embolus, infarction
	Decreased plasma oncotic pressure

	Connective tissue disease (lupus, autoimmune)
	Nephrotic syndrome

	Adjacent to subdiaphragmatic disease
	Cirrhosis

	Malignant
	Movement of ascitic transudative fluid across diaphragm


DIAGNOSTIC TESTS TO IDENTIFY AN EXUDATIVE PLEURAL FLUID
Recall that LDH and protein content will both be LOW in a transudative effusion
Diagnostic tests in identifying pleural effusion:
Pleural fluid LDH > 2/3 the upper limit of normal for lab serum value or
Pleural fluid to serum LDH ratio >0.6 or

Pleural fluid to serum protein ratio >0.5

Pleural fluid cholesterol

>45

>54

>55

>60

Pleural fluid to serum to cholesterol ratio >0.3

Pleural fluid – serum albumen gradient 1.2 g/dl

Pleural fluid to serum bilirubin ratio >0.6

PLEURAL EFFUSION IN CANCER:
Can result from pleural involvement by tumor
Can involve mediastinal lymph nodes
Paramalignant: no direct involvement, but cancer is present

Obstructing lesion: Does not permit mediastinal shifting, causes pleural effusion (transudative)
Analyze cytology and tissue for biopsy

Distinguish exudates from transudate

Hyaluronic acid: + for mesothelioma.  (diagnostic) 


SLEEP APNEA, Dr. Bolton speaks without a microphone, 8:00 to 9:00 am, September 19, 2002

-These patients have repetitive periods of sleep
-Obstructive vs. central

-Obstructive apnea common in overweight patients, the posterior pharynx is occluded from neck structures

-In obstructive apnea, the drive to breathe is still present during the apneic episode with active inspiratory muscles

-In central apnea, there is no drive to breathe

-Obstructive apnea is far more common

-Apnea: Greater than 10 seconds without breath

-Daytime symptoms often present, patients with obstructive apnea have interrupted patterns of sleep

-Loud snoring is particularly prominent

-Daytime hypersomnolence

-Systemic hypertension also appears to be associated with and perhaps a consequence of sleep apnea

-Genioglossus muscle often implicated in sleep apnea because it lifts tongue from back of the throat

-HYPOPNEA: 50% reduction in air flow

-The frequency of apnea and hypopnea determine the sleep apnea index

-Polysomnography: sleep studies

-Cardiac manifestations: arrythmias, heart block, patients that have acute myocardial infarctions

Types include obstructive, central, and sleep

CENTRAL APNEA:
Monitors reveal no diaphragmatic activity, airflow is simultaneously absent, hypoxemia ensures

Classic disease is hypoventilation syndrome

Treatment of sleep apnea:
Supplemental oxygen, look at oxygen levels

Tx of choice in year 2002 at 8:45 am is CPAP

CPAP will hold open structures via continuous positive pressure

Laser surgery to reduce uvula also utilized, to “debulk”

Tonslillectomy, adenoidectomy, phrenic nerve stimulation, tracheostomy, nasopharyngeal airway

Mild: Avoid CNS depressants, change sleep position

COMPLICATIONS:
Marital discord, heart problems, hypotension, CVA?, angina, pulmonary hypertension, CHF, daytime fatigue, cor pulmonale

Screen patients. 

2-4 percent of middle aged aduls

Screen for thyroid function, hypothyroid states more commonly associated with sleep apnea

WOMEN’s HEALTH ISSUES by Dr. Bolton, same day

-Breast cancer is number one cancer in women, but not the death

-Lung cancer is number one cause of death from cancer in women.. and again

-Rest of lecture is on quitting smoking

-ASTHMA in women

1% of pregnant woman

Treat pregnant asthmatc as NON pregnant asthmatic

Never decrease treatment when they become pregnany

1/3 of asthmatic patients can deteriorate without further treatment

Concern about adequate oxygenation in asthma

Women get AIDS


Information on Pulmonary and ENT emergencies

-Rule of thumb for discharge/tx:
Ensure Sa02 of greater than 90% and a PEF of > 300mL prior to discharging asthmatics/bronchospastic patients

Admit patients with a hx of poor response, prior intubation, comorbid conditions

Care with bronchodilators: have potential to lower potassium levels

Be alert for congestive heart failure in the patient with a sudden onset of wheezing / chest pain / elderly / coronary risk factors

Review of some common ENT conditions: 


	DISEASE
	MORPH/PATH
	S/S
	CLINICAL

	Auricular hematoma
	Shear injury at anterior auricular skin, separation of cartilaginous layers of year. 
	Pain

Edema
	Surgical reduction

Incision and drainage

Repeated hematomas lead to cauliflower ear

Apply compressive dressing to facilitate adherence

	Complicated otitis media
	Rare, but complicated middle ear infections can occur in patients with AIDS/HIV or immune suppression. Ear is pushed out and up from the skull, post auricular sulcus is blunted.
	Retroorbital pain

Mastoid pain

Otalgia

Vertigo

Sudden sensorineural hearing loss
	Antibiotics

Culture/Sensitivity

Meningitis a complication

	SNHL, idiopathic
	Sudden sensorineural hearing loss may occur without warning, no pre-existing condition. Rapidly progressive hearing loss, over 3 days. Etiology unclear. 
Viral approx 50%
	Hearing loss


	Require ENT consult

Recent hx of URI

Give steroids
Treat early, aggressively, 2/3 recover hearing

2-3% get acoustic neuroma

	Temporal bone fracture
	Blunt, penetrating trauma. Temp bone fx associated with life threatening injuries
	Hemotympanum

CSF leak

Facial nerve paralysis

Racoon eyes
Sensorineural hearing loss
	Obtain CT
Clear cervical spine



	Facial paralysis, acute
	Aka: idiopathic Bell’s palsy. This is a ddx of EXCLUSION. Look for parotid tumor, chronic OM. Herpes virus implicated in etiology. Some cases reveal mild CSF leukocytosis. Factors favoring the Dx of bell’s palsy vs. Herpes Zoster/Ramsey Hunt include: 1) normal neuro exam except for facial nerve, and 2) no evidence of vesicular lesions or eruptions. In Bell’s phenomenon, eye rolls upward with attempted closure of the lid. 
	No hearing loss

No vertigo

Possible ear pain


	Give corticosteroids

Admin acyclovir

Eye care of extreme importance- give lubricants

Optho consult

Good prognosis

	Herpes Zoster oticus
	Aka Ramsey-Hunt syndrome. Herpes Zoster infection causing ear pain, CN VIII involvement. Shingles of the geniculate ganglion
	Severe pain

Facial paralysis

Vesicular eruption

Hearing loss

Vertigo 40%
	Worse px than Bell’s palsy

Worse px if paralysis is complee



	Otitis Externa
	Infection of outer ear canal, variety of organisms
	Pain

Itching

Otalgia
	Otomycosis: Fungal infection as a complication, occurs when cleaning of ear is inadequate and pt is on multiple abx. Cleaning ear of prime importance

	Necrotizing Otitis Externa
	Life threatening infection of immunocompromised and diabetic patients because it is more than ear that is infected. Infection can spread to base of skull. Can cause osteomyelitis of skull base
	
	

	Epistaxis
	Nose bleed- extremely common. Seasonal incidence. Winter>summer. Trauma, bleeding, tumors, polyps, allergies are all causative agents. Bleeding comes from anterior and posterior location. Look at blood flow: if coming from mouth and nose is virtually clear, consider posterior bleed. 
Kisselbach’s plexus: area in anterior nose where several blood vessels anastamose. 
	Nasal bleeding
	Perform thorough physical

Remove clots with suction

Use head light 

Angiography and embolization as a last resort

Cautery for anterior bleeds

Epistat/packing for posterior bleeds

	Retropharyngeal abscess
	Young children predominantly. Sinus/adenoid source following URI. Obtain lateral neck films to screen. Child: < 7 mm @ level of C2. Anything above 7 mm is considered abnormal. Adult: < 1/3 width of C2 body. Staph, strep, and anaerobes
	Fever

Neck rigidity

Dysphagia
	CT with contrast is definitive. 
Admin IV antibiotics
Incision and drainage

	Peritonsillar abscess
	Adolescents and young adults. Usually gets chronic tonsillitis. Pain sometimes unilateral. Radiation to the ear with subsequent trismus (due to masseter spasm). 
	Progressive odynophagia. 
Fever

Trismus


	Needle aspiration

Medical management

Incision and drainage

Antibiotics

Hydration

Follow up

Consider tonsillectomy

	Ludwig’s Angina
	This is a submandibular or sublingual infection. Odontogenic source in 70% of patients. This swelling may compress the airway; these patients should not be sent home. 

	Angioedema
	Acute, painless, mucosal edema. Involves face, tongue, larynx, and swelling of floor of mouth. Progressive airway obstruction can occur. ACE inhibitors are a common etiology. Angioedema can be idiopathic (from an unknown allergen). Tx: epinephrine, corticosteroids, and anti-histamines. 

	Penetrating neck trauma
	Secure the airway, clear c-spine. Assume multiple injuries. Check for foreign bodies, screen for pneumothorax. 
ZONE 1: below the cricoid cartilage, 16%
ZONE 2: Cricoid to angle of mandible, 78%
ZONE 3: Above angle of mandible 6%, knife of gun wound here is, “dark territory.”  Subclavian/carotid injuries possible. 

	Nasal Fracture
	Common, third most fractured bone. High index of suspicion for fracture with epistaxis and nasal obstruction. Palpate carefully.
	Nasal pain

Nasal deformity

Nasal bleeding
	Early ENT referral

Watch for septal hematoma- may cause avascular necrosis and subsequent performation of septum. Can do open reduction if caught early.

	Zygoma fracture
	S/S include subconjunctival hemmorhage, infraorbital hyperesthesia, trismus. Management is open reduction and internal fixation. 



	LaForte Fractures
	Facial fractures

Laforte I- Maxilla. Maxilla is only bone that moves, patient presents with bite deformity and malocclusion.

Laforte II- Malar eminence AND maxilla involved

Laforte III- Complete cranial and facial disjunction where skull separates from facial bone when rocked back and forth. Usually secondary to severe trauma. 


Important points:


Differentiation between retropharyngeal and peri-tonsillar abscesses: lateral neck xray can reveal mass-effect of retropharyngeal abcesses (RA). RA usually has a sinus or adenoid source and follows a URI. Predominately occurs in younger children. Peritonsillar abscesses have fever/trismus as presenting signs. Unilateral pain present, often radiates to ear.  Tonsils are medially displaced.  More common in adolescents and young adults.

Synkinesis: Attempts to move one group of facial muscles results in contraction of all of them. Closing eyes and whistling? 

INFORMATION ON VACCINATION OBJECTIVES, charts and text from The American Academy of Pediatrics

1. Hepatitis B vaccine (Hep B). All infants should receive the first dose of hepatitis

B vaccine soon after birth and before hospital discharge; the first dose may

also be given by age 2 months if the infant’s mother is HBsAg-negative. Only

monovalent hepatitis B vaccine can be used for the birth dose. Monovalent or

combination vaccine containing Hep B may be used to complete the series; four

doses of vaccine may be administered if combination vaccine is used. The second

dose should be given at least 4 weeks after the first dose, except for Hib-containing

vaccine which cannot be administered before age 6 weeks. The third

dose should be given at least 16 weeks after the first dose and at least 8 weeks

after the second dose. The last dose in the vaccination series (third or fourth

dose) should not be administered before age 6 months.

Infants born to HBsAg-positive mothers should receive hepatitis B vaccine and

0.5 mL hepatitis B immune globulin (HBIG) within 12 hours of birth at separate

sites. The second dose is recommended at age 1-2 months and the vaccination

series should be completed (third or fourth dose) at age 6 months.

Infants born to mothers whose HBsAg status is unknown should receive the

first dose of the hepatitis B vaccine series within 12 hours of birth. Maternal

blood should be drawn at the time of delivery to determine the mother’s HBsAg

status; if the HBsAg test is positive, the infant should receive HBIG as soon as possible

(no later than age 1 week).

2. Diphtheria and tetanus toxoids and acellular pertussis vaccine (DTaP).

The fourth dose of DTaP may be administered as early as age 12 months, provided

6 months have elapsed since the third dose and the child is unlikely to

return at age 15-18 months. Tetanus and diphtheria toxoids (Td) is recommended

at age 11-12 years if at least 5 years have elapsed since the last dose of

tetanus and diphtheria toxoid-containing vaccine. Subsequent routine Td boosters

are recommended every 10 years.

3. Haemophilus influenzae type b (Hib) conjugate vaccine. Three Hib conjugate

vaccines are licensed for infant use. If PRP-OMP (PedvaxHIB® or

ComVax® [Merck]) is administered at ages 2 and 4 months, a dose at age 6

months is not required. DTaP/Hib combination products should not be used for

primary immunization in infants at ages 2, 4 or 6 months, but can be used as

boosters following any Hib vaccine.

4. Inactivated polio vaccine (IPV). An all-IPV schedule is recommended for routine

childhood polio vaccination in the United States. All children should receive

four doses of IPV at ages 2 months, 4 months, 6-18 months, and 4-6 years.

5. Measles, mumps, and rubella vaccine (MMR). The second dose of MMR is

recommended routinely at age 4-6 years but may be administered during any

visit, provided at least 4 weeks have elapsed since the first dose and that both

doses are administered beginning at or after age 12 months. Those who have

not previously received the second dose should complete the schedule by the

11-12 year old visit.

6. Varicella vaccine. Varicella vaccine is recommended at any visit at or after age

12 months for susceptible children, i.e. those who lack a reliable history of chickenpox.

Susceptible persons aged >13 years should receive two doses, given at

least 4 weeks apart.

7. Pneumococcal vaccine. The heptavalent pneumococcal conjugate vaccine

(PCV) is recommended for all children age 2-23 months. It is also recommended

for certain children age 24-59 months. Pneumococcal polysaccharide vaccine

(PPV) is recommended in addition to PCV for certain high-risk groups. See

MMWR. 2000;49(RR-9):1-35.

8. Hepatitis A vaccine. Hepatitis A vaccine is recommended for use in selected

states and regions, and for certain high-risk groups; consult your local public

health authority. See MMWR. 1999;48(RR-12):1-37.

9. Influenza vaccine. Influenza vaccine is recommended annually for children

age > 6 months with certain risk factors (including but not limited to asthma,

cardiac disease, sickle cell disease, HIV, diabetes; see MMWR. 2001;50(RR-4):1-

44), and can be administered to all others wishing to obtain immunity. Children

aged 12 years should receive vaccine in a dosage appropriate for their age (0.25

mL if age 6-35 months or 0.5 mL if age 3 years). Children aged 8 years who are

receiving influenza vaccine for the first time should receive two doses separated

by at least 4 weeks.

For additional information about vaccines, vaccine supply, and contraindications

for immunization, please visit the National Immunization Program Web site at

www.cdc.gov/nip or call the National Immunization Hotline at (800) 232-2522

(English) or (800) 232-0233 (Spanish).
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