Model Cardiothoracic Surgery Residency Program at University of Medicine and Pharmacy of Ho Chi Minh City, Vietnam
Background

Vietnam, a vibrant country of more than 87 million people in Southeast Asia, and the 13th largest country population in the world, has made significant strides in the political and economic sectors, and slower but steady progress in the education and healthcare sectors since reunification in 1975. GDP growth has averaged 4.7% in 2007-2008 (1). The population living below $2.00/day is 52.2% (1, 2). Health care spending is less than five percent of GDP and remains socialized with progressive attempts to provide health insurance programs and encourage privatization. At present most children <6 years have government health insurance. 80% of healthcare spending remains “out of pocket”. Yet, there has been a progressive increase in government financed health care insurance, as well as significant improvements in public health and the hospital access sectors. Life expectancy is 72 years for males and 76 years for females (1, 2). The under- five mortality rate was 150 per 1,000 live births in 2005 (1, 2). The Health Development Index (HDI) for Vietnam is 0.725 (ranked 116 of 182 countries (3). The ranking is based on life expectancy; adult literacy; primary, secondary, tertiary gross school enrolment; and GDP per capita (Low is <0.499; Medium 0.500-0.799; and High 0.800-899). 
In Vietnam the curative system of pyramidal or ascending healthcare includes the communal, district, provincial, and national major city medical center levels with efficiency and progressive flow through the system dependent on geographical location, bureaucracy, and complexity of illness. Public health initiatives has made significant strides is control of rheumatic fever and rheumatic heart disease, as well as other communicable diseases..  Communication and transportation access to health centers remain major issues. This is especially true for trauma, critical, and complex medical conditions.

The development and growth of cardiac surgery has accelerated since 1991 with the opening of the Carpentier Heart Institute in Ho Chi Minh City (formerly Saigon). In 1994 the open heart program was restarted at Viet Duc Hospital in Hanoi. As of August, 2010, there were 21 centers performing cardiac surgery in Vietnam (7 in Hanoi; 9 in Ho Chi Minh City; 1 in Haiphong; 1 in Hue; 2 in DaNang, and 1 in Rach Gia city in the Mekong delta, in Kien Giang province). Several more have opened in the past 2 years. Yet only 10 centers perform >100 cases/year. It is estimated that less than 100 cardiac surgeons (senior, junior, assistants) perform more than 7,000 procedures annually in Vietnam. Yet the estimated prevalence of patients needing adult or pediatric open heart cardiac surgery or intervention is 50-80,000, with an added annual incidence of >6,000 cases. 
In Vietnam, the basic educational system for the cardiac surgeon includes 12 years of primary or elementary school, followed by the 6 year university bachelor of medicine degree. Ho Chi Minh City Medical University is the primary medical school in the south, and the center for postgraduate medical residency programs in the south. Following medical school with a bachelor’s degree in medicine, there is an additional alternative academic pathway of 4-6 years to obtain the Masters and Doctor of Medicine degree. At Cho Ray hospital, the major training center in the south, there is an additional  hospital based specialty one and two training program There is no country wide Minister of Health or Minister of Education centrally coordinated or monitored clinical residency system in Vietnam (Graduate Medical Education- GME). For those who qualify for medical school the tuition is negligible, thus minimizing financial debt. There are only 4 established structured cardiac surgery “in house” cardiac surgery training programs in Vietnam. Viet Duc University hospital in Hanoi has a 3-5 year program that combines general and cardiothoracic surgery. There is a training program in Hue. Cho Ray general hospital in HCM city has a 3 year cardiac surgery training program in collaboration with the HCM city medical university, in addition to the specialty I and II program described. The HCM city Heart Institute, started in 1991, has the oldest program for education/ training of the entire cardiac care team, including the cardiac surgeon (4). At present, their initial system of selection of cardiac surgery residents includes a written and oral examination for the graduating medical student. This is followed by a 3-6 month observational period wherein the resident is evaluated. If selected, the aspiring resident receives 3.5 years of additional training. Following this period, an additional 3-5 years is spent as a junior staff member, before selection to senior staff, or recommendation as senior surgeon to another institution. It is clear that there is no centralized cooperation or collaboration of the Minister of Health, Minister of Education, the 3 major government medical universities, and the major government teaching hospitals with regards to graduate medical education.
Currently, many of the practicing cardiac surgeons have spent varying periods of time at the Carpentier Heart Institute. In addition, many have received 1-2 years of formal non-accredited training abroad, or 1-3 month observational training periods abroad. Presently there is no consensus amongst those interviewed regarding the immediate or future needs of cardiac surgeons in Vietnam. Also, there is no consensus in Vietnam regarding the annual number of needed CT surgeons to fill the available job opportunities. The newly formed Vietnam Association of CT Surgery meets once per year, and has not addressed any of these issues. There is a disjointed political balance between the government ministers of health and education, the academic government medical universities, and the government teaching hospitals. The recent quarterly publication of a dedicated Vietnam CT surgery journal has enhanced the increased academic activity. Yet there is little or no basic or clinical research aside from the clinical thesis required for those seeking the clinical Master’s or Doctorate degrees. 
In summary, there are 5 teaching hospitals in HCM city affiliated with the HCM City medical university. These include Cho Ray hospital, HCM Heart Institute, Children’s hospital #1, the TB/Chest hospital, and the University Hospital. Only Cho Ray has a defined 3 year academic post medical CT surgery residency program affiliated with HCM medical university (Figure 1). Combining the 5 centers to establish an organized 5 year program under the umbrella of the medical school is the major goal of this project.

Clinically, more than 80% of the annual cardiac surgery caseloads are valve (primarily rheumatic mitral), and congenital heart operations (especially ASD, VSD, Tetralogy, PDA, PS). Pulmonary hypertension in both groups is a significant risk factor. This is a reflection of delayed presentation, incomplete evaluation, or late referral. Rheumatic fever and rheumatic heart disease (RHD) remain prevalent, yet are slowly decreasing in incidence in younger children, secondary to an aggressive government prevention program. Yet, there are still more than 5,000 patients requiring surgical treatment for RHD. The incidence and prevalence of congenital heart disease is growing secondary to increased objective (2D ECHO) recognition, especially in neonates. In most of the cardiac centers the average surgical caseloads include >50% congenital heart disease. Neonatal congenital cardiac operations (<1month) or weight <5 kg are increasing, yet done in only 5 f centers. This includes the National Children’s hospital in Hanoi, the medical center in Hue, HCM City Heart Center, and both Children’s #1 and #2 in HCM city. There is current debate regarding the number and future location of other neonatal cardiac surgery centers. Coronary artery disease, which is steadily increasing, is treated primarily with angioplasty/stenting. Interestingly, each coronary stent costs around $1,000 US. Off pump (OPCAB) coronary artery surgery is increasing. The average “out of pocket” cost for heart surgery in Vietnam is $1,500-$4,500 for congenital heart disease and $2,000- $5,000 for valve surgery (the average prosthetic mechanical valve costs about $1,200; bioprosthetic valves are more expensive). A government mandated insurance scheme requires all children to have insurance, and, in 2009, 62% of children under 6 were covered. This plan usually contributes approximately one fourth to one third of the actual cost of surgery. Cardiac surgeons are employed by the central or local government with a monthly salary ranging from $200 to $400. Salaries are supplemented by performing other operations or working in private hospitals or clinics. The majority of centers are government or public, with only a few private centers. 
Historically, a number of individual foreign surgeons, non-government organizations (NGO’s), and international centers have been engaged with projects in Vietnam over the past 21 years. Many countries have been involved, including the USA, France, Japan, Singapore, Malaysia, Thailand, Australia, New Zealand, Taiwan, Germany, Switzerland, South Korea, and others. Vina Capital Foundation, East Meets West, Atlantic Philanthropy, and Children’s Heart Link are large international NGO’s with a long relationship in Vietnam, and continue to be actively involved. Yet there is little or no communication, cooperation, or collaboration amongst the NGO’s. This is unfortunate since a lot of time and money is wasted.
 As in most countries, the growth of cardiac care services parallels the growth of the economy and the expansion of the tax base. The present and future challenges facing cardiac surgery, as well as all healthcare services in Vietnam include:

-increasing governmental funding for cardiac services to allow increased access and availability. This includes increased patient health insurance coverage, and improved salary/benefits for hospital doctors and staff.
-improved referral system for critical and complex cases, especially with regards to communication and transportation (there is no medical air transport system in Vietnam). Bus, car, and motorcycle are the primary modes of transportation.  Train, helicopter, and airline services are not readily available. 
-continued improvements in hospital infrastructure, and updated and new equipment and resources.
-improved procurement system from distributors of needed disposables   (especially perfusion cannulas, perfusion packs, and oxygenators), and specialized drugs, eg. PGE1, Milrinone, pulmonary vasodilators.
-availability of sophisticated or more advanced cardiac surgical techniques

-phased development and increase in neonatal/infant cardiac surgery at designated pediatric centers

- increasing and retaining well trained healthcare personnel both at home and abroad
-assessment of immediate and future cardiac care personnel needs, especially cardiac surgeons, intensivists, perfusionists, nurses, cardiology, and anesthesia

-development of regional neonatal cardiac surgery centers in Hanoi, Hue, and HCM City
- the establishment of both clinical and basic research/development initiatives
-the slow emergence and development of private practice initiatives, and/or joint cooperation, to allow reasonable salary structures for doctors, nurses, and allied healthcare staff. This would significantly decrease foreign and domestic migration or poaching, as well as changing careers

- a national registry of children waiting for heart surgery

-acceptance of the fact that an organized national post graduate residency education/training program is necessary in all specialties, not just CT surgery, and that graded responsibility is not dangerous to the patients (5-7).
- increased collaboration amongst the international NGO’s working in the cardiac care sector. There are several models to explore (8-11).
- establish CT surgery databases divided into adult cardiac, pediatric cardiac, and general thoracic surgery. The database is essential to show areas of growth and needs, as well as the development of quality indicators.
Summary

Given the increasing incidence and prevalence of cardiothoracic disease in Vietnam, and the need for more CT surgeons to meet the need, an updated, improved, and organized CT surgery residency program is recommended. It is hoped that this program will not only increase the quantity, but the quality of cardiothoracic care, as well as becoming a more attractive specialty for future CT surgeons. This may well be a model for other postgraduate residency programs to examine and apply. 
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Proposed Model CT surgery Residency Education/Training Project
Background

Central to the growth of CT surgery in Vietnam is the development of an attractive, progressive, organized, and sustainable education and training program for both current and future CT surgeons.
In the USA, all Graduate Medical Education (GME) is financed by the federal government through the Medicare program. In 2004, Direct- GME funding was 2.7 billion dollars, and Indirect- GME funding 5.8 billion dollars. Medicare controls the total number of resident positions in accredited residency programs. This has become a debated area since the number of residency positions exceeds the annual number of medical school graduates. Given the need of doctors in primary care, as well as selected specialty areas, the shortfall has been filled by foreign medical graduates. In the USA, the non-profit independent Accreditation Council for Graduate Medical Education (ACGME), established in 1981, controls and coordinates the 8,355 ACGME residency programs, covering 126 specialties and subspecialties, and 106,245 residents. Each specialty board, like the American Board of Thoracic Surgery (ABTS), coordinates the criteria, selection, residency programs, and certification processes. Historically, the German triangle or pyramid surgical training system was brought to the USA by Dr. William Halsted to Johns Hopkins Hospital in Baltimore, Maryland in 1889. This system produced a number of gifted surgeons who became chiefs at many academic centers, but failed to satisfy the need of more qualified surgeons to meet the rising demand. It was basically a modification of the master/apprentice philosophy. In 1931 Dr. Edward Churchill redesigned the system to a more horizontal system that increased the overall number of qualified and capable surgeons. The model was based on the creation of a group of master surgeons with an institutional team approach to education and teaching. This system currently persists in the USA. 
In contrast, the Vietnamese triangular or pyramid system is problematic and likely to fail, since there are only a limited number of vacancies in the hospitals, with the best candidates competing for the few positions in the larger centers. In addition, promising candidates will be dissuaded from pursuing a long and arduous career in favor of more lucrative careers in other areas. To use the airline example, as Vietnam airlines increases its flights and routes, buying more Boeing and Airbus planes, they urgently need more trained pilots. This mandates quantity and quality in a shorter time period. Foreign pilots are a short term measure. Native Vietnamese pilots are needed. 
CT surgery is growing in Vietnam, given the increase in centers, and more patients with public funding, insurance, or ability to self-pay for specialized services. This mandates an increase in qualified Vietnamese CT surgeons. Vietnam has well trained and capable mentors and teachers. Systemic change is necessary and a paradigm shift to accelerate the experience and responsibility of the aspiring Vietnamese CT surgery residents will help alleviate the problem. If this does not occur, then fewer candidates will pursue a career that is critical for Vietnam’s balanced healthcare growth, and that is low in salary, long in training, and therefore professionally unfulfilling. In interviewing a number of Vietnamese medical students and residents, the three major desires and/or needs included: the opportunity to do what they were trained to do; to secure a job with a reasonable salary/benefits; and personal time for family and personal interests. Residency is an essential dimension of the transformation of the medical student to the independent practitioner along the continuum of medical education. It is physically, emotionally, and intellectually demanding, and requires a longitudinally-concentrated effort on the part of the resident. The specialty education of physicians to practice independently is experiential, and necessarily occurs within the context of the health care delivery system. Developing the skills, knowledge, and attitudes leading to proficiency in all the domains of clinical competency requires the resident physician to assume personal responsibility for the care of individual patients. For the resident, the essential learning activity is interaction with patients under the guidance and supervision of faculty members who give value, context, and meaning to those interactions. As residents gain experience and demonstrate growth in their ability to care for patients, they assume roles that permit them to exercise those skills with greater independence. This concept—graded and progressive responsibility—is one of the core tenets of American graduate medical education. Supervision in the setting of graduate medical education has the goals of assuring the provision of safe and effective care to the individual patient; assuring each resident’s development of the skills, knowledge, and attitudes required to enter the unsupervised practice of medicine; and establishing a foundation for continued professional growth. 
The primary model of the revised program being proposed is the American Board of Thoracic Surgery (ABTS). Since the inception of the ABTS in 1948, over 10,000 CT surgeons have been accredited by the ABTS ( Appendix #1).

 Model 5 year Cardiothoracic Surgery Residency Program Project in Vietnam

Introduction

Project Formation

The author has been intermittently involved with cardiac surgery development in Vietnam for the past 21 years. In July, 2010 a survey of the active cardiac surgery centers was made. This one month project, sponsored by the Vina Capital Foundation, involved visits to most of the centers to gain basic data that included number of staff, infrastructure, and annual caseloads. Interviews were conducted with residents and both junior and senior CT surgeons. It was clear changes were needed in the structure of CT surgery education and training. Over the past year correspondence was made with Cho Ray hospital to develop a model education/training program. In collaboration with the training department, and Robert Jarrett MD, the CEO/Director of the NGO, Hearts Around the World Inc. (www.hearts-aroundtheworld.org ), a 6 month project was established beginning in July, 2012. A. Thomas Pezzella MD, the Founder/Director of the International Children’s Heart Fund, would conduct the study. The project was approved and accepted by the training department at Cho Ray Hospital. Financial funding for this project was provided by grants from Hearts Around the World Inc., and Healing the Children, Florida/Georgia Inc.(http://www.htcflorida.org/about-us.html ).
Specific Aspects of the Model Program Recommendations 
Present system

-6 years of medical university ending in May or June calendar year

-Free time to study for examination, vacation, etc.
-3 pathways: (all political, bureaucratic, inefficient, and counterproductive)

-residency program x 3 years—exam--- Residency degree, Specialty 1, Master’s degree- go to Doctorate degree x 3 years.

- Master’s program x 2 years—exam- Master’s degree x 3 years- exam- Doctorate program x 3 years- exam.

-work 2 years—exam—Specialty 1 program x 2 years----degree—work 3 years--- go to Specialty 2 for 3 additional years.
Proposed Revised System

Medical University/5 teaching hospitals (Cho Ray, Children’s #1, University hospital, Chest/TB center, and the Heart Institute)
The HCM Medical University is responsible for the program. The five participating clinical teaching hospitals share in that responsibility. 
Program Director/Coordinator
The University Chief of CT Surgery should designate the program director or coordinator. The program coordinator should be a CT surgeon and must have a defined job description. He/she reports to the chief of CT surgery who then reports to the Dean/Director of medical university and the Director of Cho Ray hospital. The major responsibilities include: the candidate selection process, establishing and coordinating the individual rotations, auditing the resident case log book, coordinating the core curriculum and morbidity/mortality conferences, and collecting the clinical rotation evaluations from both staff and residents. The director also arranges and coordinates the written and oral examinations (ABTS- SESATS model. http://www.sesats.org/  ). Salary, benefits, vacation, and personal resident issues are also his/her charge.
Selection/Acceptance requirements

Following successful completion of an approved 6 year medical university program, the candidate can apply for the 6 year CT surgery program. If selected, the program begins in October following graduation from the medical university in June or July prior.

Program Outline

5 year program: 2 years basic surgery/3 years CT surgery (final year in Adult Cardiac, Pediatric Cardiac, General Thoracic, or combinations)
Rotations: Basic, CT surgery (Table 1)
 Operative caseloads and log: Observe, 2nd assist, 1st assist, Primary with Attending 1st assistant or Attending observing with junior as 1st assistant (Table 2) .
Wet laboratory; Simulation (University medical school campus). Also Cho Ray hospital wet lab.
Establish core library of hard copy textbooks and monographs (Table 3)
Written exam after basic surgery, then written/oral exam after final CT surgery program
Certificate from Dept. CT Surgery HCM City Medical University, as well as Cho Ray hospital, and Master’s Degree from HCM City Medical University

Faculty issues

Academic appointment at University and clinical appointment at teaching hospital.
Increased faculty academic activity (Clinical Publications: Case report, How to do it, Reviews, Retrospective study, Prospective study).

“Training the Trainer”- Generation gap. Increase in visiting 1-2 month education, observation periods abroad.
Faculty actively working to transfer patient care responsibility and technical experience to the residents in a progressive manner.
A proposal was discussed with Dean/Director of HCM medical university regarding visiting foreign senior faculty to HCM City, Vietnam  for 3 month periods  over a 2 year period (HCM program to provide financial coverage of airfare/ hotel/ 1 week vacation).

Summary 
The top down strategic approach would be for the central ministers of health and education to establish a unified graduate medical education system for the entire country. This has not happened, and it is doubtful this will happen in the foreseeable future. The bottom up strategy is to start with a model program in a given specialty, and then apply it to the whole. This is the intent of the present project. At the tactical level it will require cooperation and collaboration of the respective directors of the HCM Medical University and Cho Ray hospital. Hopefully, they will take the initiative in taking this model program forward.
Figure One: Current CT surgery residents at Cho Ray Hospital.[image: image1.jpg]



Table One

CT Surgery Residency Rotations 

Basic Surgery- 24 weeks

General Surgery- 6 months

-ACLS, PALS, ATLS certification
-Core competencies (Appendix #2)
- Preoperative care and Risk assessment  
-Fluid/Electrolytes
-Metabolic stress/ Endocrine 
-Nutrition 
-Hematological issues 
-Wound healing 
-Surgical infection 
-Shock 
-Oncology 
-Transplantation, 
-Trauma, Burns, 
-Critical Care

-General Surgery: Acute abdomen, Hepatobiliary, Hernias, GI, Liver/portal system, Colorectal, Spleen, Head/Neck, Abdominal wall, Endocrine (Thyroid, Parathyroid, Adrenal), Skin/Soft tissue, Breast, Obesity

-Support rotations



Trauma/ Burns-2 month



Critical care------1 month



Anesthesia-------1 month

Surgical specialties



Cardiac surgery-2 months



Thoracic surgery-1 month



Vascular surgery-1 month



Orthopedics-------1 month



Neurosurgery-------1 month



Plastic surgery----1 month



Pediatric surgery-months(below)

Urology-------------1 month

ENT, Endoscopy---1 month

Elective, Radiology, Pathology Wet lab.------------ 1 month



Elective-------------1month

Pediatric Surgery

General aspects


Shock


Access procedures


ICU


Nutrition


Fluid/Electrolytes/Acid-Base


Blood transfusion


Diagnostic/Laboratory

Neck 


Lymphadenopathy


Thyroglossal duct cyst


Bronchial cleft


Cystic hygroma

Thoracic


Diaphragmatic hernia


CLE/ CCAM


Sequestration


Bronchogenic cyst


Bronchiectasis


FB’s


Chylothorax


Pneumothorax


Esophagus

                  TEF

                  GERD


Chest Trauma


Interstitial lung disease

           Lymphangiogenesis

           Cystic fibrosis

            Mediastinal mass

            Tracheobronchial

GI


Hypertrophic pyloric stenosis


Duodenal atresia


Intestinal atresia


Annular pancreas


Ladd’s bands


Malrotation, midgut volvulus


Intussusception


Appendicitis


Duplication cyst


Meckel’s diverticulum


Mesenteric cyst


Hirschsprungs


Anorectal anomalies


Biliary atresia


Choledocal cysts

           Umbilical hernia

           Patent urachus

           Omphaloceal

           Gastroschisis

           Inguinal hernia

Trauma

Oncology


Wilms


Neuroblastoma


Rhabdomyoma


Teratoma


Liver tumors

Genitalia

Burns

Abdomen


Spleen


Kidneys


Adrenal


Vascular


Retroperitoneum

Pediatric Surgical Specialties
-------------------------------------------------
Table Two

Case Requirements

[image: image2.emf]Cardiothoracic    Pathway   USA -- Vietnam      Requirements  General Thoracic   Pathway   USA -------------- Vietnam  

20        20   10        10   10        10  C ongenital Heart Disease   Primary     First Assistant    10*                10*       *All cases can be   as First  Assistant  

150       65   50        45   80        10   15        5       5   15        10  Adult Cardiac   Acquired Valvular Heart   Myocardial Revascularization   Re - Operations   Aorta   Other  75                 65   20                 45   40                 10   5                   5     0                  0   15                  0  

50        50   30         30   20         20  Lung, Pleu ra, Chest Wall   Pneumonectomy, lobectomy, Segmentectomy   Other  100                100   50                  50              50                  50  

  5    Mediastinum (resection)  10                  10  

15         8   10         4       0         0       5         4  Esophagus   Esophagectomy/Resection   Benign Esophageal Disease   Other  30                  30   20                  20       5                  0       5                  5  

                   

Table 3:

 Core Program Bibliography
Becker JM, Stucci AF, editors. Essentials of Surgery. Saunders/Elsevier. Philadelphia, 2006.

Brunicardi FC, et al. editors. Schwartz’s Principles of Surgery. 8th edition. McGraw Hill. New York, 2005.
 Sellke FW, del  Nido PJ, Swanson SJ. Editors. Sabiston and Spencer Surgery of the Chest Volumes I, II. 8th edition. Saunders Elsevier. Philadelphia. 2010.  
 Kaiser LR, Kron IL, Spray TL. Editors. Mastery of Cardiothoracic Surgery.  2nd ed . Lippincott Williams & Wilkins. Philadelphia. 2007.  
 Kirklin/Barrat-Boyes Cardiac Surgery. Kouchoukos NT et al., 5th edition
Cohn L, editor. Cardiac Surgery in Adults. 4th ed. McGraw-Hill, NY. 2011.

Pediatric Cardiac Surgery. Mavroudis C  et al., 3rd edition  
Kaplan JA, Reich DL, Lake CL, Konstadt. Editors. Kaplan’s Cardiac Anesthesia. 5th ed. Saunders Elsevier. Philadelphia. 2006.  

Sidebothan D, McKee A, Gillham M, Levy JH, editors. Cardiothoracic Critical Care. Butterworth Heinemann Elsevier. Philadelphia, 2007.

Benumof JL. Anesthesia for Thoracic Surgery. 2nd edition. WB Saunders. Philadelphia. 1995.

Zinner MJ, Ashley WA, editors. Maingot’s Abdominal Operations. 11th edition. McGraw Medical. New York. 2007.

Nyhus LM, Baker RJ, editors. Mastery of Surgery 2nd ed. Vol I, II. Little Brown Co. Boston. 1992.
O’Rourke RA, Walsh RA, Fuster V. editors. Hurst’s The Heart. Manual of Cardiology. McGraw Medical. Boston. 2009.

Longo DL, Fauci AS, Kasper DL, Hauser SL, Jameson JL, Loscalzo JL, editors. Harrison’s Principles of Internal Medicine. 18th ed. McGraw Hill Medical. New York. 2012.
Behrman, editor. Nelson Textbook of Pediatrics, 17th ed.

 2004 Saunders.

Hurst's the heart. Fuster V et al., 11th edition.  

Operative Cardiac Surgery. Gardner TJ, 5th edition. 

 Cardiac Surgery: Safeguards and Pitfalls in Operative Technique. Khonsari S.   
Surgical Anatomy of the Heart. Wilcox BR. 

Comprehensive Surgical Management of Congenital Heart Disease. Jonas RA. 

Thoracic Surgery, F. Griffith Pearson et al, 2nd edition. 

 General Thoracic Surgery Vol. I, II.  Thomas W. Shields. 

Manual of Perioperative Care in Adult Cardiac Surgery, Robert M Bojar, 5th edition. 

Complications in Cardiothoracic Surgery, Alex G. Little. 

Appendix # 1:
American Board of Thoracic Surgery (Adapted from ABTS website) https://www.abts.org  
Overview

Cardiothoracic Surgery encompasses the operative, perioperative, and surgical critical care of patients with acquired and congenital pathologic conditions within the chest. Included are the surgical repair of congenital and acquired conditions of the heart, including the pericardium, coronary arteries, valves, great vessels and myocardium. Non cardiac conditions include esophagus, chest wall, pleura, lung, mediastinum, tracheobronchial tree, thoracic vertebrae, and diaphragm.

In addition to operations and management of diseases of the thoracic and thoracoabdominal aorta, the scope of practice includes the evaluation of vascular disease, the exposure, cannulation, reconstruction and treatment of the carotid, brachiocephalic, axillary, iliac and femoral vessels.

It also includes pathologic conditions of the lung, esophagus and chest wall, tumors of the mediastinum, and diseases of the diaphragm and pericardium. Management of the airway and injuries to the chest are also within the scope of the specialty. Critical care remains an integral part of the residency program.

Clinical competence in thoracic surgery requires factual knowledge and technical skills in the preoperative evaluation, operative management, and postoperative care of patients, including critical care, with pathologic conditions involving thoracic structures.  

The scope of thoracic surgery encompasses a knowledge of normal and pathologic conditions of both cardiovascular and general thoracic structures.  This includes congenital and acquired lesions (including infections, trauma, tumors, and metabolic disorders) of both the heart and blood vessels in the thorax, as well as diseases involving the lungs, pleura, chest wall, mediastinum, esophagus, and diaphragm.  In addition, the ability to establish a precise diagnosis, an essential step toward proper therapy, requires familiarity with diagnostic procedures such as cardiac catheterization, angiography, electrocardiography, echocardiography, imaging techniques, endoscopy, tissue biopsy, and biologic and biochemical tests appropriate to thoracic diseases.  It is essential that the thoracic surgeon be knowledgeable and experienced in evolving techniques, such as laser therapy, endovascular procedures, electrophysiologic procedures and devices, thoracoscopy and thoracoscopic surgery. Thoracic surgeons receive education and experience in the critical care of patients with cardiothoracic diseases, as an integral part of residency.

An examination primarily tests the ability to reason and the factual knowledge acquired by the candidate.  The limitations of examinations alone to assess clinical competence are well recognized, and an important part of the responsibility for determining clinical competence rests upon the director of each thoracic surgery residency program.   It is for this reason that only applicants who complete the thoracic surgery residency program are considered for examination.  It is during the period of residency that the trainee's ethical and moral character, judgment, technical skills, and abilities to cope with a wide variety of clinical problems can be assessed most accurately.  Thus, the endorsement of the candidate by the Program Director and faculty are required to complete eligibility for certification. 

Following the completion of residency in the program, written and oral examinations are given to assess the trainee's capabilities.The validity and reliability of the examination process are scrutinized continually.  To enter the examination process, the candidate must submit an application form that includes the specifics of their thoracic surgical operative experience in residency and the signature of the Program Director indicating satisfactory completion of the residency program.  A passing score on the examination acknowledges that the candidate possesses a broad knowledge base that is necessary to be clinically competent in thoracic surgery.  

Certification may be achieved by completing the following pathway and fulfillment of the other requirements.  These pathways must provide adequate education and operative experience in cardiovascular and general thoracic surgery. The  pathway  is the successful completion of a two year residency in Basic General Surgery, followed by the successful completion of a three year Cardiothoracic Surgery residency

Candidates for certification must complete a minimum of 24 months of residency training in thoracic and cardiovascular surgery. This must include 12 months of continuous senior responsibility. The director of the thoracic training program is required to approve the application form by signature, certifying that the candidate has satisfactorily completed the residency in thoracic surgery as described. 

Operative Requirements

The operative experience requirements have two parts. One is concerned with the intensity or volume of cases and the other the distribution of cases (index cases).

1. Surgical Volume (Intensity)

The Board's operative experience requirements include an annual average of 125 major operations performed by each resident based on the length of the training program:

For the 3-year program this includes: 125 major cardiothoracic operations for each year, for a total of 375 major cases;

Vascular  25  

Skin/soft tissue/breast  10  

Head/neck    5  

Alimentary tract  20  

Abdomen  30  

Operative trauma    5  

Pediatric  10  

Plastic    5  

Lap-basic  30  

Lap-advanced  10  

Index Case (Distribution)-Full Credit Cases Only

Index cases are Full Credit Cases only.  Index cases are defined as the resident being the primary surgeon. They do not include first assistant cases, unless specifically stated.The number of index cases required to meet the minimal acceptable standards in the various areas are:

*Re-operation procedures can be counted twice for any adult cardiac procedure. For example, a redo coronary artery bypass surgery may be counted as both a myocardial revascularization and a re-operation

*VATS procedures may be counted twice, once as a major procedure and again as a VATS procedure. For example, a Lobectomy with VATS can be counted as a Lobectomy and as a VATS.

Endoscopic procedures may be counted for credit whether they are performed as independent procedures or immediately preceding a thoracic operation.

Major vascular operations outside the thorax, and procedures such as pacemaker implantation and closed EP, would be under Adult Cardiac-Other and should be listed separately.

The supervised experience optimally prepares the candidate to begin the independent practice of cardiothoracic surgery after the completion of residency.

Should the program director determine that a resident needs additional training beyond the number of years that have been approved, before submitting an application for admission to the certification process, this additional training must also be approved in advance.

Even though emphasis on one or another facet of thoracic surgery (pulmonary, cardiovascular, esophageal, thoracic trauma, etc.) may characterize a candidate's residency experience, the candidate is nevertheless held accountable for knowledge concerning all phases of the field, including extracorporeal perfusion (physiological concepts, techniques, and complications), cardiac assist devices, endovascular techniques, management of dysrhythmias, thoracic oncology and VATS. In addition, the candidate should have responsibility for the care of pediatric cardiac patients. The candidate should also have an in-depth knowledge of the critical care of acutely ill patients in the intensive care unit. This requires an understanding of cardiorespiratory, circulatory assist devices, physiology, respirators, blood gases, metabolic alterations, cardiac output, hyperalimentation, and many other areas. 

OPERATIVE EXPERIENCE CREDIT

Credit will be allowed for supervised operative experience in a well-organized teaching setting only when the following criteria are met:

a. The resident participated in the diagnosis, preoperative planning, surgical indications, and selection of the appropriate operation;

b. The resident performed under appropriate supervision in a well-organized teaching setting approved by the RRC-TS those technical manipulations that constituted the essential parts of the procedure itself;

c. The resident was substantially involved in postoperative care including critical care.

Supervision and active participation by the thoracic surgery faculty are required in preoperative, intraoperative, and postoperative care. It is also emphasized that first-assisting at operations is an important part of resident experience, particularly in complex or relatively uncommon cases.

The Part I (Written) Examination has been designed primarily to assess a candidate's cognitive skills.  The content of the questions on this examination represents uniform coverage of all aspects of the thoracic surgery specialty, including general thoracic, adult cardiac, congenital cardiac, and cardiothoracic critical care.  The diagnosis and treatment of both common and rare conditions will be assessed on this examination.  The examination is chosen from among this list of topics; however, not every topic will be covered on every exam.

The Board encourages candidates to consider preparing for the Written Exam by using formal reference materials, such as cardiothoracic textbooks, journals, and courses.

EXAM FORMAT

The exam is composed of 250 multiple-choice questions covering all areas of thoracic surgery. The questions consist of a brief statement, case history, possible graphic or picture, followed by a question and a list of possible answers.The exam will be given in two equal parts that last 2 hours, 45 minutes each, for a total of 5 1/2 hours.  The Written Exam is given once a year to candidates whose applications have been approved.  

EXAM RESULTS

The exam results are mailed to the candidate approximately four weeks after the examination. Successful completion of the Part I (Written) examination is a requirement for admission to the Part II (Oral) examination.  The oral examination is designed to test the candidate's knowledge, judgement, and ability to correlate information in the management of clinical problems in general thoracic and cardiovascular surgery.  Candidates are expected to be proficient in both adult cardiac, congenital cardiac and general thoracic.

The format of the Oral Examination is as follows:  candidates are interviewed by two examiners in three rooms, for a total of six examiners.  One of the three rooms will be cardiac, one room will be general throacic, and one room will be split between cardiac and general throacic.  Candidates are given four protocols in each room for a total of 12 protocols for the entire exam.  In order to pass the exam, candidates must pass the majority of cardiac examiners and the majority of general thoracic examiners. 

Additional Congenital Cardiac Surgery Fellowship Criteria
a.The resident participated in the diagnosis, preoperative planning, surgical indications, and selection of the appropriate operation;

b.The resident performed, under appropriate supervision in a well-organized teaching setting approved by the RRC-TS, those technical manipulations that constituted the essential parts of the surgical procedure itself;

c.The resident was substantially involved in postoperative care.

Although the Board also acknowledges that first-assisting at operations is an important part of resident experience, particularly in complex or relatively uncommon cases, index and major cases for credit toward the application for certification require that the resident be the primary surgeon.

OPERATIVE CASE CRITERIA

A broad education and adequate operative experience in congenital heart surgery are essential to any approved congenital heart surgery residency program, irrespective of the area of congenital heart surgery in which a candidate may choose to practice. The operative experience requirement  has two parts. One is concerned with the intensity or volume of cases, and the other with the distribution of cases (index cases).

The Board's operative experience requirements include performance of seventy-five (75) major congenital heart operative procedures as primary surgeon during the twelve (12) months of residency training.
The application of any candidate whose supervised operative experience fails to meet the requirement of 75 major congenital heart operations as primary surgeon will be referred to the Board’s Credentials Committee for review. Additional training time may be necessary for the candidate to meet the surgical case intensity requirement.

Index Cases are full credit, primary surgeon cases only, performed during the twelve (12) months of congenital heart surgery residency training. Applicants are required to have an extensive education and adequate operative experience in sufficient depth and breadth of the entire scope of congenital heart surgery so as to be able to practice independently after program completion. The number of index cases required to meet the minimal acceptable standards in the various areas are as follows.

Index Cases

Operative experience must include a minimum of 75 major congenital cases and must include at least the following minimum numbers of index cases:

5  Ventricular Septal Defect  

4  Atrioventricular Septal Defect repairs  

4  Tetralogy of Fallot repair  

4  Arch reconstruction including coarctation procedures  

5  Arterial Switch, Norwood, Damus Kaye Stansel, Truncus Arteriosus Repair [any combination to a total of at least 5]  

5  Glenn/Fontan procedures  

5  Systemic-to-pulmonary artery shunt procedures  
In order to ensure an appropriately diverse distribution of cases, the applicant’s case log cannot exceed a maximum of the specified number for the following cases for credit among the 75 major congenital cases:

5  Secundum Atrial Septal Defect/Patent Foramen Ovale closure  

5  Patent Ductus Arteriosus ligation or division  

5  Pulmonary Artery banding  

10  Right Ventricle-to-Pulmonary Artery Conduit insertion/replacement;

Pulmonary Valve replacement  

5  Other valve repair or replacement (patients 18 years of age or under only)  

The Board recognizes that supervised operative experience in a well-organized teaching setting that is approved by the RRC-TS protects the patient, who is the ultimate responsibility of a faculty surgeon. This supervised experience optimally prepares the candidate to begin the independent practice of congenital heart surgery after the completion of residency training. The evaluation of the candidate by the surgical faculty validates such preparation.

Even though emphasis on one or another facet of congenital heart surgery may have characterized a candidate's residency experience, the candidate is nevertheless held accountable for knowledge concerning all phases of the field. The candidate should also have an in depth knowledge of the management of acutely ill patients age18 and under in an intensive care unit. This requires an understanding of cardiorespiratory physiology, respirators, blood gases, metabolic alterations, cardiac output, hyperalimentation, and many other areas. By virtue of the residency training in congenital heart surgery, the candidate is expected to be knowledgeable in the surgical care of critically ill patients and the critical care of surgical patients.

Appendix # 2:

Accreditation Council for Graduate Medical Education (ACGME) Core Competencies

-Patient Care

-Medical Knowledge

-Practice-Based Learning and Improvement

-Interpersonal/Communication Skills

-Professionalism

-Systems-Based Practice
*Source: http://aats.org/multimedia/files/ACGME-Competencies-In-Srgical-Rresidencies-ACS.pdf . Accessed 9/21/13
Separate Attachments
-ABTS- Curriculum
-TRSA Review of Cardiothoracic Surgery

-Global Aspects of CT Surgery with Focus on Developing Countries

-Invited Article: CT Residency Training in India

-CT Surgery- Technical Skills

-Boot Camp

-Technical Skills

-West Africa Training Program

-Initiation of a Model 6 Year CT Surgery Residency  Program in Shanghai, China

-Editorial: Training Young Cardiac Surgeons in Developing Countries

- Thoracic Surgery Training- Canada

		Cardiothoracic 

Pathway

USA--Vietnam

		  Requirements

		General Thoracic

Pathway

USA--------------Vietnam



		20      20

10      10

10      10

		Congenital Heart Disease

Primary



First Assistant

		

10*              10*

 

*All cases can be as First Assistant



		150     65

50      45

80      10

15      5

  5

15      10

		Adult Cardiac

Acquired Valvular Heart

Myocardial Revascularization

Re-Operations

Aorta

Other

		75               65

20               45

40               10

5                 5

 0                0

15                0



		50      50

30       30

20       20

		Lung, Pleura, Chest Wall

Pneumonectomy, lobectomy, Segmentectomy Other

		100              100

50                50           

50                50



		 5

		 Mediastinum (resection)

		10                10



		15       8

10       4

  0       0

  5       4

		Esophagus

Esophagectomy/Resection

Benign Esophageal Disease

Other

		30                30

20                20

  5                0

  5                5

























		

		Cardiothoracic 

Pathway

USA----China

		  Requirements

		General Thoracic

Pathway

USA--------------China



		20      20

10      10

10      10

		Congenital Heart Disease

Primary



First Assistant

		

10*              10*

 

*All cases can be as First Assistant



		150     65

50      45

80      10

15      5

  5

15      10

		Adult Cardiac

Acquired Valvular Heart

Myocardial Revascularization

Re-Operations

Aorta

Other

		75               65

20               45

40               10

5                 5

 0                0

15                0



		50      50

30       30

20       20

		Lung, Pleura, Chest Wall

Pneumonectomy, lobectomy, Segmentectomy Other

		100              100

50                50           

50                50



		 5

		 Mediastinum (resection)

		10                10



		15       8

10       4

  0       0

  5       4

		Esophagus

Esophagectomy/Resection

Benign Esophageal Disease

Other

		30                30

20                20

  5                0

  5                5



		15

		VATS

		30



		 255

		 Total

		 255
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10

10

		 

Endoscopy

Bronchoscopy



Esophagoscopy



Mediastinoscopy

 

		90               30

40               10

25               10

25               10



		100

50

50

		Consultative Experience

New Patients



Follow-up

		100              -

50               -

50               -





 



 



		










