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I. Few questions on thoracic or congenital cardiac questions, the questions are usually basic or critical care on hemodynamics, these were patients from thoracic service, but weren’t thoracic questions, more critical care, read the critical care section, boards of general surgery and thoracic surgery is usually what will you do when the patient is in critical care, in thoracic surgery, review the pulmonary function, the pneumologist deals mainly with this

II. FVC (forced vital capacity) volume test

III. FEV1 (forced expiratory volume in 1 second) flow test

IV. The ratio between the two is another important value, and normally this is greater than 70% (FEV1/FVC > 70%)

V. Estimates risk of postoperative complications. Early identification can reduce complications by instituting respiratory therapy

A. smoking cessation

B. bronchodilators

C. steroids

D. exercise program (2 months)

VI. a severe respiratory impairment may don’t stop an emergency surgery, but is important to know the degree of ventilatory impairment in order to predict the need of postoperative mechanical ventilation and the difficulties in weaning from mechanical ventilation

VII. indicator of the functional success of resection surgery for lung cancer and for benign lung disease

VIII. lower limits of lung function required for various degrees of lung resection:  FEV1 >2L can do a pneumonectomy

IX. thoracic surgery patients has the greatest chances for postoperative pulmonary complications 6-60%

X. determinants of postoperative morbidity and mortality: cardiac disease, pulmonary disease, tumor stage/type, diabetes, weight loss >10%, age >70, extent of resection

XI. hemoptysis

A. history

B. etiology: tuberculosis, aspergillosis, bronchiectasis, mitral stenosis (treatment towards cardiac surgery to treat stenosis), iatrogenic (swan ganz when inflate balloon)

C. quantitative:  volume of 400ml or more of blood over 24 hours

D. qualitative:  expectoration of blood (massive amount) in patient with poor lung function related to previous disease or to the hemoptysis itself

E. patient dies from asphyxiation, not bleeding

F. treatment:  determine the origin and which side is bleeding, CXR, CT, rigid bronchoscopy (flexible doesn’t let you suction)

G. objective: prevent asphyxiation, fid bleeding, stop bleeding, determine the cause, treat definitely

H. medical treatment: bed rest, IV, ABG, sedatives, cough suppressants, oxygen, antibiotics, anti TB drugs, blood transfusion, embolism, corticosteroids, pulmonary function tests

I. methods control: endobronchial control measures (ice cold saline laage, balloon tamponade, pulmonary separation, vasoconstrictive substances, selective coagulative treatment), bronchial artery embolization, external tubular drainage, positive end expiratory pressure, pneumoperitoneum, pneumothorax, IV angiotensin, radiotherapy

J. surgical therapy:  resection of lung

K. patient selection: localized site of bleeding, adequate pulmonary function FEV1 >2 can do pneumonectomy (FEV1 <0.8 no resection), no medical contraindications, respectable disease (carcinoma without distant metastasis), no mitral valve disease (require cardiac surgery)

L. Urgent surgery: within 24-48 hours after initial control): fungal ball, lung abscess, failure to control methods, presenece of cavity

M. If patient has poor pulmonary function, both lungs are affected by disease, then the embolization of the bronchial arteries won’t resolve problem, then can ligate the arteries, or do a devascularization parietopleuropulmonary

N. Maximal elimination of disease with minimal sacrifice of functional lung tissue, otherwise patient will always be on a ventilator

XII. lung cancer

A. most common cause of cancer death in both men and women

B. risk factor: smoking, passive smoking, genetic factors, 15% cigarette smokers developed lung cancer, other patients might develop CAD, occupational facors (urinarium, asbestos, polyccylic aromatic hydrocarbons, irone, steel, arsenic), environmental factors, diet (proective effect of vitamins?)

C. symptoms:  95% of patients with lung cancer are symptomatic at time fo diagnosis, 27% symptoms secondary to primary tumor, 32% symptoms of mets, 34% systemic symptoms

D. 5% found with CXR abnormality

E. squamous cell and small cell carinoma: centrally located, symptoms of airway irritation or obstruction, high grade airway stenosis (cough, hemoptysis, wheezing), bronchial occlusion (with or without postobstructive atelectasis) dyspnea, secretion renteion and atelectasis (postobstructive pneumonia)

F. adenocarcinoma and large cell carcinoma: peripherally located, asymptomatic peripheral nodule, or when symptomatic, pleuritic or chest wall pain (parietal pleura or chest wall invasion)

G. bronchoalveolar carcinoma is a highly variable tumor. It may present as a solitary nodule, as multifocal nodules, or as a diffuse infiltrating process easily confused with a consolidating pneumonia. In the diffuse form: marked shortness of breath, and hyoxia, extreme bronchorrhea with epxectoration of massive volumes (>1L/day) of light tan fluid that can lead to dehydration and electrolyte imbalance, chest wall invasion is unusual, unique radiologic feature: air bronchogram (resulting from tendency of the tumor to fill alveolar air space instead of destroying and compressing)

H. pulmonary manifestation: dyspnea (50-60%), cough (most frequent symptoms 75%), hemoptysis (25-40%), wheezing (airway diameter <50%), pneumonic symptoms (atelectasis, pneumonia, lung abscess)

I. nonpulmonary thoracic manifestations: dyspnea (diaphgram dysfunction)

J. paraneoplastic syndrome (joint pain, clubbing, muscular weakness)

K. mets (bone pain, neurologic symptoms)

L. chest wall involvement (adenocarcinoma), parietal peura irritation, pleuritic pain (transitory), growth beyond the parietal pleura into the rib and/or muscle, localized pain, invasion of the neurovascular bundle, radicular chest wall pain

M. superior vena cava syndrome (small cell carcinoma), invasion of the SVC by right upper lobe tumor, ro extrinsic compression of the SVC by enlarged tumor bearing lymph nodes

N. pancoatst syndrome: horner’s syndrome, apical lung tumors, superior sulcus, should pain (direct invasion of bones and muscles), radicular arm pain (invasin of C8 and T1 nerve roots of the brachial plexus), horner’s syndrome (invasion of the stellate sympathetic ganglion) unilateral enophthalmos, ptosis, myosis, anhydrosis of the face

O. paraneoplastic syndromes: early surgically treatable lung cancer, unusual, appx 2% of patients, occurs with other tumors, but lung cancer is the most frequent cause, with small cell and squamous cell carcinoma predominating, may be the first indication of ta tumor’s presence, very important to recognize and diagnose an early surgically treatable lung cancer

P. paraneoplastic syndrome in patients with lung cancer:  endocrine (hypercalcemia sqamou, cushing syndrome small cell, SIADH small cell)

Q. most common histologic types:  adenocarcinoma 40% > squamous 30% > small cell 20%

R. diagnosis:  H/P, sputum cytology, chest radiograph, CT SCAN OF CHEST AND UPPER ABDOMEN, BRONCHOSCOPY (only if central), TRANSTHORACIC NEEDLE ASPIRATION (ct GUIDED, if peripheral), cervical mediastinoscopy, mediastinostomy, scalene node biopsy (FNAB), thoracoscopy (VATS), thoracotomy, good to have biopsy before surgery to have the diagnosis already

S. T3 node positive should be in stage N2, this is 3B phase, which is inoperable, you operate until 3A, 1, 2, or 3A have good prognosis, if its 3A or more then its metastasis, need to do CT, brain CT and bone scan

T. Don’t need to get into TNM classification

U. The least you can do is a lobectomy, don’t do wedge or segmentectomy, because of the lymph drainage, the segmentectomy doesn’t follow lymph, it follows vein, the least yu do is lobectomy, even though it’s a T1, small size, you still need to do lobectomy, even though intraoperatively you find the tumor small in surgery, the drainage goes through lymph to hilum, patient will recur if you don’t remove the entire lobule which would give you 76% 5YS and may never return if its stage 1

V. If node spread, its very bad prognosis

W. Nonsmall cell:  Stage 1 for don’t need adjuvant, stage 2, lobectomy may be curative, but need radiotherapy with 5ys 40-50%, stage IIIb has such low rate cure with surgery compared to radiotherapy that you don’t need to operate

X. Small cell: stage 1 with resection (before said don’t operate), have found that the survival is much better than those who never operated, small cell with negative nodes has some survival with resection

Y. You can operate a T1, T2, T3 whenever you have an N0 or N1, but never N2 (ipsilateral mediastinal nodes) or N3 (contralateral mediastinal), T4 is when they involve the large vessels of th mediastinum which is usually inoperable, can invade the trachea, esophagus, vertebra, aorta, heart, but a patient young involving the pulmonary and the heart, and pericardium, and a patient who for another reason doesn’t have anything else, then this patient is an exception of the rule, only when has a mediastinoscopy and T4N0 do sampling of nodes in OR, if all negative, then can possibly do an aggressive resectinon in young health ypatient

Z. Pulmonary metastasis is most common site of mets for all malignancies, except those with portal venous drainge, resect if primary lesion must be completely controlled, all metastases must be respectable, if cancer colon was operated 5 years ago, for example, and comes now for lesion in lung, we’re going to do a workup like any other workup, H/P, biopsy by needle, because could be a second primary, it doesn’t necessarily have to be a met, histologic type of primary determined, do a wedge resection and conserve majority of tissue, not going to do lobectomy in metastasis becauseif have recurrence and already did lobectomy, then you can’t keep removing the lung, so be conservative in these cases and do just wedge, if breast cancer (mainly to confirm diagnosis, chemotherapy)

XIII. benign tumors of lung

A. rare

B. hamartoma:  most common benign

C. bronchial gland tumors

D. sclerosing hemangioma

E. 35 year old female without known systemic illness, not smoker, found mass in CXR, totally asymptomatic, went to dr.’s with mass, it was a hamartoma, now the patient undwent left lat thoractomy, solitary firm mass, of about 3 cm resected by wedge resection, biopsy found hamartoma on frozen section

XIV. pleural effusions

A. 4 most common causes:  CHF, bacterial pneumonia, malignancy, pulmonary emboli

B. malignant pleural effusion are: lung cancer, breast cancer, lymphoma

C. bloody effusion: tuberculosis, trauma, pulmonary emboli, malignancy

D. transudative effusion most common is CHF

E. most common exudative effusion are: malignancy, infection, pulmonary emboli

F. pleural fluid concentration of glucose <60mg/dl: malignancy, TB pleuritis, parapneumonic effusions, rheumatoid pleural effusion

G. elevated amylase levels in pleural effusion: esophageal perforation, pancreatitis, malignancy

H. pleurodesis: tube, drain, liquid, inject irritant talc, bleomycin, or tetarcylin to bind the pleural tissue together, but if didn’t find the cause and it recurs, then you have problem, because if it’s a tumor, because can’t see it in CT because of what you did irritating tissue, if need tube, will find area of irritation where will get false biopsy, don’t know what you’re taking biopsy of, important ot know the cause before starting the treatment, so its important to drain the effusion, analyze the thoracocentesis liquid, the liquid might come back positive for cancer, and the patient may have a history of breast cancder, lumpectomy of cancer, later found recurrence of breast cancer, which is inoperable, and they did pleurodesis with this patient, because it was inoperable, if the pleurodesis doesn’t work, can do pleurectomy,decortication (for trapped lung without malignancy), or pleuro peritoneal shunt which is remove problem from pleural, and send it to another location into abdomen

XV. empyema thoracic

A. definition, grossly purulent pleural effusion, contamination of pleura, by inoculation direct from trauma penetrante, lesions toracicos, por via hematogeno es menos frequent

B. 37 year old diabetic smoker male, comm. Acquir pneumonia, two weeks after discharged has spiked fever, cough, tachypneic, tachycardic, decreaed breath sounds on right chest, CXR shows large right pleural effusion, patients consulted to the pneumolgist for thoracentesis and almost died, can see on CT scan the air fluid level in a cavity in the left lung, took patient to OR he was septic (tachypneic, tachycardia), opening the lung, couldn’t find the lung, found a cortex of inflammation created by the pneumonia, it was a trapped lobe, because displacement of lung and bacteria keeps growing, lung can’t expand, decortication is treatment aggressive and possibly the lung can reexpand

C. treatment: thoracenteiss, tube thoracostomy, early decortication, open rib resection or open window thoacotomy and let drain to outside

XVI. mediastinal tumors

A. anterior compartment is most common:  thyroid, teratoma, thymoma, and lymphoma (3T and lymphoma), the thymoma, when within the gland its not invasive, once invasive, then, only treatment for thymoma is surgery

B. middle or visceral compartment: cysts are most common, the most common cystic is the bronchogenic cyst

C. posterior near the vertebrae are origin neurologico (paravertebral sulci)

D. most problematic are the

XVII. chest wall neoplasma

A. malignant usually

B. resection radical with 4cm margin (wide local excision), remove one rib above and below, reconstruction important by plastics

C. 80 year old patient on CT scan see asymmetry, patient COPD, cough, had PTCA, found this below the pectoralis muscle, resected it, and the patient still alive

XVIII. CONGENITAL HEART DISEASE

XIX. Diagnosis

A. Clinical assement: acyanotic or cyanotic

B. CXR: pulmonary blood flow (PBF), may have shunt left side if increased fluid in lung, if less blood in lung could have stenosis pulmonary artery

C. ECG: should know axis, if deviated to right or left

D. Echo:  anatomy, shunts, valvular lesions, defects

E. Cardiac catheterization: oxygen saturations, shunts calculations, chamber pressures, orientation of great vessels

XX. obstructive lesions

A. stenosis: pulmonic, mitral, aortic, coarctation (turner), interrupted aortic arch

B. left to right shunts (acyanotic with increased PBF)

C. right to left shunts (cyanotic): decreased PBF, tetraology fallot

D. complex cyanotic defects (mixing defects): transposition

XXI. pulmonic stenosis

A. dysplastic valve, commissural fusion

B. PBF provided by patent ductus arteriosus (PDA0 may require PGE1 infusion

C. Indications for surgery:  cyanosis, critically ill

D. Treatment: balloon valvotomy percutaneously, surgical pulmonary valvotomy done in OR if the valves too large and thick for balloon (open valve with scalpel, takes 5 minutes), RVOT (right ventricular out tract stenosis) transventricualr muscle band resection with or without patch enlargement of the right ventriculotomy

XXII. aortic stenosis

A. subaortic: fibrous membrane or tunnel stenosis

B. valvular:  bicuspid with commissural fusion, 2% of population, most common, bicuspid valve, instead of 3 valves, there is a fusion of commissures, it will cause stenosis, many patients don’t discover until adulthood

C. supravalvular:  discrete fibrous ridge or diffuse hypoplasia

D. most common associations: coarctation, stenosis mitral, VSD

E. syncope, CHF, angina are the symptoms

F. many patients have problem of low cardiac output, patients are small, don’t develop much, they appear physically younger than actual age

G. indications:  >50mmHg gradient, symptoms, stress test abnormal, LVH on ECG

XXIII. coarctation of the aorta

A. narrowing aortic isthmus distal to left subclavian artery

B. infantile (preductal)

C. adult (postductal):  most common, hypertension UE, decreased femoral pulses, CXR with rib notching

D. Coarctation of aorta indications surgery: LV failure, ductal dependency, especially with a reversed shunt left to right across septal defect

E. Procedures:  in children, want to avoid sustained pressures in lungs, because will develop nonreversible disease with hyperplasia of arteries, related to pressure, pulmonary hypertension, inoperable when this happens

F. Resect this piece of aorta where the coarctation is, and do an end to end anastomosis (EEA), if you leave part of coarctation the chance will recur it may happen again, even if do subclavian flap, or patch aortoplasty, but in children, the aorta is movable and can do resection and EEA, but in adults, the aorta is stiffer, and must do a interposition tube graft, 30% incidence of recurrent stenosis

XXIV. left to right shunts (acyanotic with increased PBF)

A. restrictive shunts:  significant pressure gradient, flow dictated by the size of the defect

B. nonrestrictive shunts:  minmal pressure gradient, flow determined by the ratio PVR: SVR produce excessive PBF

C. indications for surgery: symptoms, pulmomary hypertension, cardiomegaly, left to right shunt >1.5:1 (determined with catheterization) (test answer) 1.5

D. eisennmenger’s disease: pulmonary vascular occlusive disease with shunt reversal and cyanosis

E. when PVR > 8 Wood units and not fall with O2 or vasodilators, the patient is considered inoperable

XXV. patent ductus arteriosus

A. usually closes within first 2 weeks of life

B. left to right shunt will increase PBF

C. indications: respiratory compromis in premature, fails indomethacin, persist beyond third month

D. surgical procedures: simple ligation through a left thoracotomy (neonates), division with oversewing (older), better to divide than ligate, which might open again, initially left clips to ligate, but they opened, and so ideally you should divide

XXVI. ASD

A. Hole in septum, may rangfe from single PFO (patent foramen ovale), or complete absence of septum primum through AV canal

B. Left to right shunt

C. ostium secundum:  Most common

D. symptoms when flow 1.5-2 above pulmonary flow

E. inchildren, whenever you have ASD, you should operate before starting school, and in adults, you should operate when the flow is left to right

F. treatment: ostium secundum  is direct suture closeure, pericardial or Dacron patch

G. ostium primum: pericardial or Dacron pathc and repair of mitral valve (may be more extensive)

H. sinus venosus: pericardial or Dacron pathc

XXVII. VSD

A. membranous 80% single and high in the septum, just beneath the aortic valve

B. left to right

C. most common congenital disease of heart

D. when normal PVR falls in the neonate, shunting incrase and symptoms appear

E. CHF: tachypnea, tachycardia, dipahorsis

F. Intial mangement with digoxin and diuretics to control CHF

G. Nonrestrictive: pulmonary vascular congenestion, recurrent respiratory infections

H. Fixed PHT is a contraindication for VSD closure

I. premature baby sick with swiss cheese VSD then should decrease the flow across the pulmonary artery, where you do PA banding, close off slowly the pulmonary artery, so that less blood is going to the lungs, is only enough to oxygenate the patient, until patient recuperates from CHF, and is larger, to then repair the septum

J. may close spontaneously if

XXVIII. cyanotic lesions

A. fallot is most common

B. blalock taussig:  end to side anastomosis of subclavian artery on the opposite site of the aortic arch to the ipsilateral PA (shunt systemic pulmonary), palliative procedure to gain time until infant grows

C. palliative: improve cardiac mixing with balloon to puncture the septum to create mixing

XXIX. tetraology of fallot

A. hypoplasia of right ventricular infundibulum produces: VSD nonrestrictive, overriding aorta, RVOT obstruction, RV hypertrophy

B. indications for surgery:  marked cyanosis, hypoxic tet spells, severe RVOT bostruction, in absence of symptoms, surgical intervention is usually performed within the first 2 years of life

C. surgical procedures:  complete repair is VSD closure, and relief of RVOT obstruction with patch or homograft

XXX. transposition of great vessels

A. aorta originate sfrom RV and pulmonary artery originate sfrom the LV

B. oxygenated blood returns to the lungs and desaturated systemic blood to the body

C. mixing occurs most commonly through an ASD or PFO

D. cyanosis within hours of birth may be the only abnormal physical finding

E. cardiac catheterization defines the anatomy

F. Treatment:  arterial switch, which is what they did before, now they change the arteries

XXXI. VSD is not cyanotic early, its cyanotic late when reversal occurs, VSD doesn’t cause CHF in the beginning because the child born with high pulmonary resistance, then as it decreases pulmonary resistance you’ll notice it

