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Pediatric Surgical Training: An Historic Perspective,
a Formula for Change

By Moritz M. Ziegler
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ackground/Purpose: American pediatric surgical education
as more than a 65-year history of formalizing the organiza-
ion and the curriculum of the training process. However,
ever before have so many simultaneous internal and exter-
al forces appeared on the horizon that have the collective
otential of influencing the quality of future pediatric sur-
eons. It is the purpose of this study to identify and detail
hese opportunities, compare them with the historical past,
nd propose the beginnings of a strategy to control the
estiny. The ultimate goal should be to continue to assure
hat pediatric surgeons are of the highest attainable quality
hat will optimize the surgical health of America’s children.

ethods and Results: Using a current literature review, 7
pecific influencing forces have been identified: a declining
pplicant pool, the generation-X factor, medical economics,

arly specialization of training, restricted residency work I
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ours, pediatric surgical manpower, and competency-based
urgical education. An effective response to these forces is
ultifactorial, but a first need might be consideration of a

ew educational oversight organizational structure for pedi-
tric surgery. Thereafter, specific curricular reform is needed
o match the strengths of the candidates as well as the
raining programs. Finally, as a specialty field we must assert
he leadership needed to define optimal educational
utcomes.

onclusions: This report defines the educational history and
he contemporary influencing forces, and it proposes a strat-
gy to assure that pediatric surgical education exceeds the
eeds of America’s children into the future.
Pediatr Surg 39:1159-1172. © 2004 Elsevier Inc. All rights

eserved.
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It is our very success that requires us to change!”
—Toyota Automobile Company of Jap

EDIATRIC SURGERY as a specialty has come
age. We have more than a 75-year American

ory of defining pediatric surgery as a specialty, and
ast 65 years have formalized education and trai
urricula. There has been oversight of our resident t
ng provided by the Association of Pediatric Surg
raining Program Directors (APSTPD). Board certifi

ion and recertification as an assessment of conti
ompetence along with a formal In-Training Exami
ion process are products of a very close working r
ionship between pediatric surgery and the Amer
oard of Surgery (ABS) and the new Pediatric Surg
oard of the ABS (the PSB-ABS). There are natio
rganizations and their annual meetings (most im

antly the American Pediatric Surgical Associat
APSA], the American Academy of Pediatrics’ Surgi
ection [AAP-SS], and the American College of S
eons’ Clinical Congress [ACS]), textbooks, speci

ournals, and electronic media to disseminate new in
ation and foster continuing education. There have

emarkable discoveries in both clinical and basic
earch that have further advanced our fund of kn
dge. Individual pediatric surgeons have achieved s
rly recognition with their election to the Institute
-

nd their election to leadership positions in or reco
ion by prestigious surgical organizations such as
ssociation for Academic Surgery, the Society of U
ersity Surgeons, the American Surgical Association
esidency Review Committee of Surgery (RRC), and
BS. These educational achievements along with
nderstanding of our pediatric surgical manpower
uirements have placed our specialty in an envi
osition. Most importantly, pediatric surgeons h
chieved recognition, respect, and colleagueship
ur peers in both pediatrics and surgery.
Because of these apparent successes, there is

ailing level of comfort among many pediatric surge
hat fosters the premise that “if our specialty isn’t brok
hy fix it.” In contrast, there are others among us w
peak to the certain doom of American surgery, inc
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1160 MORITZ M. ZIEGLER
ng pediatric surgery. We often place medical econom-
cs—the uninsured, declining reimbursement, increased
ureaucratic business requirements, escalating costs of
harmaceuticals, and technology—at the heart of this
torm. Though such issues are of critical importance, a
ore fundamental concern for the future of pediatric

urgery may instead be education! This subject has
ttracted great concern and a great volume of literature
rom our colleagues in general medicine and surgery.1,2

n contrast, little has been written about the education of
he pediatric surgical trainee. Furthermore, we currently
ack a longitudinal record that could detail the outcomes
f our training process, a record that could answer with
bjective data the subjective assertion that we continue
o train the highest quality personnel. We should all share
concern as to how we stimulate the best and brightest

o pursue our specialty. How do we train pediatric
urgeons; how do we assure that our “product” meets the
eeds of our patients and their families in clinical com-
etence, education, research, and advocacy skills; and,
erhaps most critically, how do we assure the continued
ptimization of the health of America’ s children?
chieving such lofty and idealistic goals seems readily

ttainable; yet, standing in the way are a series of
owerful forces that must be addressed. These include a
eclining applicant pool for medicine in general but
eneral surgery in particular (with a secondary impact on
ediatric surgery); a proposed early specialization option
hat would reduce the length of training in general
urgery by at least a year; a defined limitation of work
ours by house officers in training that has the potential
o limit core knowledge and operative case volumes; the
urrent “Generation X” persona disconnect from what
as historically been held as the traits of a surgeon;
onflicting interpretations of current pediatric surgical
anpower needs; the need for competency-based train-

ng and the continued assessment of the competence of
he practicing pediatric surgeon; and the need for our
eld to train individuals not only competent in clinical
are but those that will lead educational as well as
linical and basic research programs.

This report reviews briefly “where we have been,” the
istory of American pediatric surgical training. It then
efines “where are we today,” outlining candidate selec-
ion and the current training curriculum. Finally, and
ost importantly, this report outlines “where are we

oing,” detailing the internal and external forces that
ight have a profound contemporary effect on pediatric

urgical education and training. The optimal education
nd training direction for our future is difficult to define.

new stratified training curriculum and a new organi-
ational hierarchy for pediatric surgical education may
e one hypothesis to test. It is my intent to convey

rgency to the need to systematically address these S
ssues. This will assure an outcome that will allow
ediatric surgery to dictate its future rather than be
orced to react to a direction imposed by others who are
ess invested in the health and welfare of America’ s
hildren.

Where Have We Been?

AN ABBREVIATED HISTORY OF PEDIATRIC
SURGICAL TRAINING

At the beginning of the 20th century, the Halstedian
tructured method of surgical training was being adopted
ationwide.3 This method defined a fixed period of time
or training, it provided a structured educational content,
t assured actual patient experience with an escalating
esponsibility for patient care both in the operating room
nd at the bedside, and it recommended a period of
upervised practice after the completion of formal train-
ng. Competency assessment was the responsibility of
he training director. Products of such a training experi-
nce included the founding fathers of pediatric surgery,
amely, William E. Ladd, Herbert E. Coe, and Oswald S.
yatt. It was Ladd, appointed as Surgeon-in-Chief, Chil-

ren’ s Hospital Boston in 1927, who 10 years later began
he first formal training program for pediatric surgeons.
n the 8 years that followed before his retirement in 1945,
add trained such notable pediatric surgeons as Gross,
ozoya-Solis, Swenson, and Bill. Perhaps Ladd’s train-

ng of Robert E. Gross was his greatest educational
egacy, because it was Gross, who over the next 23 years,
rained 69 pediatric surgeons, many of whom founded
raining programs in medical centers throughout the
nited States. Gross defined the format of training to be
3-year pyramid for residents with previous training. To

ssure continuity, Gross staggered the start of the resi-
ents that included a first-year junior residency, a sec-
nd-year senior residency, and a following year as chief
esident. The senior residents progressed through a
-year program of 6-month rotations on general surgery,
utpatient and emergency department, plastic surgery,
nd cardiac surgery. Judah Folkman succeeded Gross in
968 and implemented the then more conventional
-year curriculum.4

After the “Boston School” of Ladd and Gross had
isseminated pediatric surgical leaders throughout
merica’ s university and children’ s hospitals, the oppor-

unity for additional training programs, around 1950,
ecame “self-declared.” They were approved by the
onference Committee on Graduate Training in Surgery,

ponsored jointly by the American Medical Association
AMA) and the ABS. Over the next 30 years, this review
roup underwent changes in both name and constitu-
ncy: Conference Committee on Graduate Education in

urgery (1950), Liason Committee on Graduate Medical
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1161PEDIATRIC SURGICAL TRAINING
ducation (1974), and the Accreditation Council on
raduate Medical Education (ACGME) in 1981, the

atter which sponsored the RRC.4 The early training
rograms varied in both length (from 1 to 4 years) and in
raining emphasis (on neonatal surgery, urology, and
ardiac surgery). In 1952, Herbert E. Coe, Chairman of
he Surgical Section, AAP, appointed a Review Commit-
ee to oversee the approved programs. In 1966, the AAP
ublished a booklet listing 18 United States and 2 Cana-
ian “ fellowships” plus 17 United States and 4 Canadian
residency” positions in pediatric surgery. A Surgical
ection Committee on Postgraduate Education and Res-

dency Training was appointed to develop standards, and
. William Clatworthy, Jr was appointed committee

hairman. In 1967, this committee published the “Special
equirements for Training in General Pediatric Sur-
ery,” and after study by the American Board of Medical
pecialties, a revised “Essentials” was formatted and
ent on to the AMA’s Council on Medical Education. By
970, the “Clatworthy Committee” had completed 25
rogram site surveys, and they recommended approval of
2 United States programs, provisional approval of 4
anadian training programs, and nonapproval of 8 pro-
rams; 1 program was “ tabled.” Over the next 2 years,
he Committee integrated the concept of “ index cases”
nto the training curriculum, and a new document entitled
Special Requirements for Training in General Pediatric
urgery” was written.4

With the founding of APSA, the Education Committee
f the new organization assumed residency program
versight chaired by Judson Randolph. This committee,
hrough 1977, continued to provide training program
valuation and recommended approval. However, after
he first examination to award the “Certificate of Special
ompetence in Pediatric Surgery” from the ABS, there
as a lack of clarity between the roles of the ABS and
RC regarding the process of training program approval.
herefore, in 1976, the ACGME issued an invitation to

raining directors of the existing programs to reapply for
pproval. By 1977, the RRC assumed control of the
pproval process, it developed the “Essentials” to be met
o gain approval, and the approved programs were re-
orted in the Directory of Graduate Medical Education
ublished by the AMA. Figure 1 depicts the growth in
he numbers of approved US training programs in pedi-
tric surgery over the last 25 years. An additional 6
anadian training programs are currently approved.
Also in the mid-1970s, the selection process for train-

es in pediatric surgery moved from the apprentice
odel of random interviews and selection to a formal-

zed matching process organized within pediatric surgery
y the APSA Education Committee.5 In the early 1980s
he APSTPD was founded to develop a structured train-

ng curriculum for pediatric surgical trainees as well as to o
versee the selection process. Under the leadership of
.L. Grosfeld and D.R. Cooney, this group was incorpo-
ated in 1989, and, in 1992, it turned over the matching
unction to the National Resident Matching Program
NRMP). In the last 10 years this Association has con-
inued to refine the training program curriculum, quan-
ifying preferred minimal case types for trainees, and
ith the ABS, it has participated in developing a stan-
ardized in-training examination for pediatric surgical
esidents. The APSTPD also began a close liaison with
he PSB-ABS in 2000, when the latter defined more
learly its own role in the process of qualification,
ertification, recertification, and continued competency
ssessment of pediatric surgeons.

Where Are We Now?

PEDIATRIC SURGICAL TRAINING:
THE CURRENT STATE

he Candidates

The pediatric surgical trainee match has been under
he control of NRMP since 1992. There has been broad
articipation by the approved training programs, but
here has also been a persistent practice of “opting out”
f the match process in any given year by 1 or more
rograms. This latter program behavior has many appar-
nt honorable justifications, most commonly reflecting a
rogram’s commitment to an internal candidate, thus
eclaring that other candidates need not apply nor visit,
paring them unnecessary expense. Comprehensive data
nalyzing the pediatric surgical match has not been
ublished since the match was placed under the aegis of
he NRMP.6,7 Participating programs in the past have
eceived reports that are designed to protect the anonym-
ty of the other training programs but that identify their

Fig 1. Growth of the number of pediatric surgery training pro-

rams in the United States. In addition to the 30 American programs

n 2003, there are 6 approved Canadian programs.
wn matched candidate along with an analysis of the
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1162 MORITZ M. ZIEGLER
andidate pool’ s assessment of the program in terms of
ow many ranked it first, second, and third. Several
bservations can be made. The gender of the pediatric
urgical resident applicant replicates the approximately
0% of women that currently constitute general surgery
esident positions. The success of men and women in the
ediatric surgical match has not been studied. Data
epicting the rank success of programs suggests that
any match their first choice candidate; however, sev-

ral of the programs “match down” on their rank lists,
atching a candidate never lower than 10th on their rank

election list. In the end, the success of a US program to
atch a candidate has remained at 100%. The data

epicting the match success of the candidates is more
triking. Although most candidates match to one of their
op 5 choices, each year there have been candidates who
ave matched as low as their 20th choice. This suggests
hat there may be a consensus among candidates as to
rogram stratification into a top, middle, and less desir-
ble group by criteria that remain undefined, and the
ollective rank lists are so structured. When the top and
iddle group programs are filled, “matching down”

ccurs to the less desired programs. Figure 2 depicts the
atch success of candidates over the 12 years of the
RMP match process. The variation is influenced annu-

lly by the overall trend for fewer applicants against a
ackground of variable numbers of programs participat-
ng in the match, both because of the “opting out”
ehavior and, more importantly, by the cycle of pro-
rams approved for 1 resident each year and those
pproved for 1 every 2 years.

Candidate selection criteria have been analyzed in the
ast,6,7 but these survey studies are dated and were not

Fig 2. Number of training programs and the number of applicants

or training positions in pediatric surgery participating in the match-

ng process, 1985-2003. Data from 1992-2003 courtesy of the National

esidency Matching Program. Dark bars, applicant no.; light bars,

atched.
one in a prospective fashion in which longitudinal d
utcomes-based follow-up was done. Objective assess-
ent criteria of candidates are listed on their common

pplication and include educational and training institu-
ions, scholarly performance, board scores and ABSITE
erformance, and a listing of awards that may recognize
ducational or research productivity or acumen. An al-
ost universal feature of the applicant pool over the last

0 to 20 years is the extra-added value trait, that is, a 1
o 3-year interval of extra training. Typically, this has
ome during their general surgery residency, and most
ften it has been in the arena of bench research, less
requently clinical research, and still less frequently as a
nique clinical experience such as trauma, surgical crit-
cal care, transplantation, or advanced minimally inva-
ive surgery, among others. These experiences and their
esultant scholarly activity have proved to be a candidate
ttribute that has been associated with matching suc-
ess.6,7 However, what is less clear is whether this added
raining contributes to the scholarly development of the
andidate once their pediatric surgical training is com-
lete. Finally, there is the mandatory, but most subjective
f the analytical methods, namely, the personal inter-
iew. No program has negated this step, and the only
ariable has been the individual versus the group inter-
iew process. This latter very popular concept has been
esigned to assure faculty availability on the day that
andidates visit, to often take advantage of weekend
ravel rates, to coordinate a regional interview process
ith other nearby programs, and in selected circum-

tances to permit group hotel rates or even host program
ousing payment to further minimize candidate expense.

he Training Curriculum

The RRC for surgery has standardized approval crite-
ia for training programs in pediatric surgery, and of
oday’s 30 approved programs in the United States, 25
re approved to train a new resident for a 2-year time
nterval each year, whereas the remaining 5 select a new
esident every other year. The curriculum includes a
inimum case volume of 900 cases done by the general

ediatric surgical service annually.8 Further volume
tratification requires that the chief resident experience
hould be broad and varied and that the resident should
e responsible for at least 250 pediatric surgical opera-
ions under supervision during that year. Specific pre-
erred “ index case volumes” have been defined by the
PSTPD. They serve as guidelines only, and the RRC

or surgery neither specifically defines these numbers nor
oes it strictly enforce compliance based solely on such
uantitative criteria. In Marc Rowe’s 1999 APSA pres-
dential address, his analysis showed a striking variabil-
ty in resident operative case experience across training
rograms. There was as much as a 100% case volume

ifference across the training programs, and the data also
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1163PEDIATRIC SURGICAL TRAINING
ncluded the fact that some residents had completed their
raining having done only 1 or even none of selected
ndex case types that conventionally have defined our
eld (Rowe MI, unpublished data). Programs are also
xpected to define mechanisms of graded responsibility
or its trainees, assure faculty supervision and physical
resence; assure longitudinal diagnosis, treatment, and
ollow-up of the cared-for patient population; and in-
lude a curriculum of didactic training conferences that
each tumor management, general pediatric surgery, and

core curriculum of basic science relevant to our
iscipline.8

This time- and volume-driven curriculum has not to
ate used competency-based advancement in a formal-
zed fashion except for an assessment of the fund of
nowledge analyzed by resident participation in the an-
ual In-Training Examination for Pediatric Surgery, an
xamination developed under the umbrella of the PSB-
BS. This examination assesses core knowledge, and

ach candidate and program receives a report that details
pecific question category deficiencies to facilitate sub-
equent self-study. Candidates are analyzed by training
ear, and their respective performance scores are com-
ared with their national peer group. There is no other

Fig 3. Medical school total applicants and the numbers that were

ccepted 1981 through 1982 and 1991 through 2003. Light bars, total;

ark bars, accepted. Data adapted from Barzansky B, Etzel SI: Edu-

ational programs in U.S. medical schools, 2002-2003. JAMA 290:

190-1196, 2003.

Table 1. Categorical General Surgical Match

Match
Year

Available
Positions

Total
Matched

Percent
Success

US Seniors
Matched

Percent
Success

1997 1,009 1,003 99.4% 883 87.5
1998 1,024 1,000 97.7% 853 83.3
1999 1,009 971 96.2% 840 83.2
2000 1,023 1,008 98.5% 874 85.4
2001 1,041 973 93.5% 820 78.8
2002 1,039 981 94.4% 782 75.3
2003 1,049 1,038 99.0% 867 82.7

NOTE. Data adapted from NRMP match statistics from www.

wRMP.org
ompetency-based assessment in use that determines
dvancement in, or completion of, a given training pro-
ram. After 2 years and successful completion, a candi-
ate will submit a case list, cosigned by the training
rogram director, to the ABS for eligibility consideration
or the Qualifying Examination in Pediatric Surgery, an
ssessment currently offered on an every-2-year cycle.
nce successfully completed, the candidate becomes

ligible for the Certifying Examination. Recertification
urrently is required every 10 years; pediatric surgery
as among the first specialties to issue time-limited

ertificates.

Where Are We Going?

THE IMPACTING FORCES

he Applicant Pool

Recent published and unpublished data describe a
eclining applicant pool for medical school (Fig 3) as
ell as for trainees in both general surgery (Table 1) and
ediatric surgery (Fig 2). The decline in the appeal of a
urgical career for medical students has been striking.
wenty years ago, 12.5% of US medical school gradu-
tes chose a general surgical residency, a number that fell
o 8% 10 years ago, 6% in 2001, 6% in 2003, and had
een projected to fall to 4.8% in 2005.2 Figure 4 illus-
rates the increase in unmatched categorical general sur-
ery resident positions, a trend that apparently was re-
ersed in the most recent 2003 match. There are many
ho project that this turn around is a benefit of resident
ork hour limitations, and, as such, it represents a trend

eversal that will be sustained for many years to come.
owever, the even more striking increase in non-US
edical student graduates who are filling general surgi-

al residency positions has continued.9

The interpretation of these data for pediatric surgery

Fig 4. Unfilled categorical general surgery residency positions.

he graph depicts those that were unfilled (dark bars) and those that

ere filled by non-US–trained medical students (light bars). Data

dapted from the Report of the NRMP Matching Plan, 1997-2003,
ww.NRMP.org.
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1164 MORITZ M. ZIEGLER
eveals that since 1999, there have been only 2 applicants
or every matched position compared with as many as 3
n the era before that time. Importantly, there remains an
mpression among the majority of training program di-
ectors that the quality of these fewer applicants remains
ery high. However, the declining applicant numbers
oupled with the expanded number of training opportu-
ities (Fig 1), suggests that it is possible that individuals
elected for training today may not have qualified for
election by the process in place a decade ago. An
lternate hypothesis suggests that qualified candidates in
he past were turned away from pediatric surgical train-
ng. These facts beg the difficult and discomforting
uestion of whether we are training the best and the
rightest. Fortunately, there are published data address-
ng this question in the field of general surgery,10,11

lthough there are no studies that have addressed this
uestion for pediatric surgery. The data report that gen-
ral surgical applicants have maintained their scholarly
otential, but there has been a decided trend for programs
o go deeper into their matching lists to fill their cate-
orical general surgery positions, an observation that
ay be true for the pediatric surgical match as well.9 It

oes not require much foresight to recognize that a
otential shortage of general surgeons in the next 10 to
0 years will have a trickle-down impact on pediatric
urgery. Figure 2 shows the fewer applicants for pediat-
ic surgery over the last 5 years. This decline precedes by
lmost a decade the putative impact that fewer numbers
f matched categorical general surgery positions will be
xpected to have on both the pool of graduating general
urgeons and those eligible for specialty training begin-
ing in 2005. Therefore, if the more favorable general

Fig 5. Total women applicants (light bars) and those in the enter-

ng medical school class (dark bars), 1981 through 1982 and 1991

hrough 2003. Data adapted from Barzansky B, Etzel SI: Educational

rograms in U.S. medical schools, 2002-2003. JAMA 290: 1190-1196,

003.
urgery match outcome of 2003 is not sustained, it is not i
nconceivable that soon there may be unfilled pediatric
urgical training program positions, unused pediatric
urgical operating room time owing to a lack of surgeons
nd not anesthesiologists or nurses, and an underserved
opulation of children with surgical illness.
Recent data have also shown that almost 50% of

raduates of American medical schools are women (Fig
); yet, general surgery is not attracting comparable
roportions, where women approximate 20% of current
eneral surgery residents. Figure 6 summarizes data that
epict the gender distribution of applicants in pediatric
urgery in the last 4 years as well as the gender distri-
ution of members of APSA and the APSTPD. These
ata are subject to varying interpretations. Pediatric sur-
ery applicants reflect the approximately 20% of women
nishing annually in general surgery, and the APSA
embership demographic should “catch-up” to this per-

entage over the next several decades. However, the
reater problem seems to be how to first attract women to
career in surgery, how to afford them opportunities for

areer growth and advancement, and how to include
hem in faculty or practice positions in which they can
entor future trainees. To assure such progress will

equire a strategy for both the recognition and diffusion
f obstacles that currently stand in the way of such a
hange.12,13

he Generation-X Factor

An American cultural revolution also influences our
urrent medical students and surgical trainees. Surgeons
f past generations frequently possessed a variety of
ommon attributes. As an example, the Web page of the
CS lists a line item entitled “So You Want to be a
urgeon” where the following “surgical” characteristics

Fig 6. Approximate percentages of women graduates of US med-

cal schools, residencies in general surgery, and residencies in pedi-

tric surgery. Percentages also depict the current women member-

hip of the American Pediatric Surgical Association and the Pediatric

urgery Training Program Directors in the United States (there are

o women program directors among the 6 approved Canadian train-
ng programs).
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1165PEDIATRIC SURGICAL TRAINING
re listed: “conservative, committed to total access and
vailability to patients, never a part-time doctor, intellec-
ually results-oriented problem solvers, an ability to
ake decisions with incomplete data, impatience, less

ontemplative, flexibility in regards to the unexpected
nd inconvenient, and good to excellent manual spatial
rientation.” 14 Surgeons often have been described as
ndividualistic, and despite the requirement for absolute
eam play in an operating room, the surgical analogy in
thletics is that surgeons are baseball players, not bas-
etball players. Furthermore, when surgeons are assem-
led to address a common mission or task, leading
urgeons is akin to “herding cats.”

Whether these attributes influence why medical stu-
ents select surgery as a career choice is speculative, and
here are limited data that have been reported.16-17

Interestingly, lifestyle, time commitment, call sched-
les, and length of residency were characteristics that did
ot appear to discourage those considering a career in
urgery. However, in contrast, positive reinforcement
nd motivation to pursue surgery occurred from both
urgical role models as well as perceived career and
cademic opportunities. These motivating traits may be
onsistent with so-called “generation-X” individuals
orn between 1961 and 1981 who at least for the next 1
/2 decades will represent our applicant pool in pediatric
urgery no matter how our training curriculum is struc-
ured.18 Such individuals experienced a vastly changing
ociety in their formative years that included parents
orking outside of the home, many 2-profession parents,
any single-parent families, and a resultant “ latch-key

id” experience. Families were more mobile; parental
ob security was less; and, economically, society was
urdened with soaring debt and more limited economic
rospects. To be sure, this generation has a work ethic
nd value system that differs from previous generations,
articularly from those of the baby boomer generation. A
ariety of seemingly negative or at least unique behav-
oral attributes have been ascribed to this generation:
elf-absorbed and self-oriented; materialistic; slow to
ommit to long-term relationships; lacking basic skills in
eading, mathematics, and communication; cynical and
essimistic; and possessed by an unrealistic expectation
or the “quick fix.” These traits contrast with the salutary
ehaviors of independence, industriousness, resourceful-
ess, creativity, and decisiveness when problem solving.
hey also are flexible, adaptable and comfortable with
hange, voracious learners capable of parallel thinking
nd multitasking, and innovative risk takers, compatible
ith an entrepreneurial spirit. Generation-X individuals
alue fun and a balance of personal life and work. In
hort, generation-X individuals are empowered, techno-
ompetent, self-directed, flexible, quick learners, and

earless when assessing their own abilities. Such traits in H
art might explain why the same number of Harvard
edical School graduates in the 2001 class chose to

ursue a career in general surgery as chose a career path
n finance and consulting. It may also explain a sur-
ical resident attrition rate that reportedly approaches
0%. Recognizing these distinctive traits is impera-
ive, but how we structure appropriate and effective
raining for this generation may not optimally rest on
ast methodologies.
When specifically queried, medical students describe

heir concerns about surgical training to include a lack of
utonomy, a brutal lifestyle, an unacceptable length of
raining, inadequate debt compensation mechanisms, and
heir perception that career financial compensation is

odest, at best. They cite both a perceived lack of
atisfaction by their surgical attending physicians and a
elated lack of surgical mentors or role models. They also
ist as a concern the intrusion on general surgery of other
pecialties including interventional radiology, interven-
ional cardiology, and gastroenterology.15 Resident work
our limitation may address some of these concerns, but
lone it is insufficient to address all of these issues.

edical Economics

There are a variety of direct and indirect economic
actors that influence the training of pediatric surgeons
mong which are federal funding for graduate medical
ducation (GME), debt-service of our current and future
rainees related to their university and medical school
ducation, the distinction between training and service
uring the residency, faculty supervisory guidelines for
esident training, malpractice premiums for faculty and
rainees, and medical patient care reimbursement in
eneral.
The first federal government support for resident train-

ng began with the 1983 DRG “adjustment factor” sup-
lementation to teaching hospitals based on a resident-
o-bed ratio. By the late 1990s, this resulted in a

edicare annual budget of more than $6.8 billion dollars
or direct and indirect medical education that translated
nto an average of $76,000 per resident being awarded to
eaching hospitals. An inequity arose in America’ s free-
tanding Children’ s Hospitals where little to no support
or GME was received (about $374 per resident when
ompared with the above $76,000 per resident in a
niversity Hospital) because few Medicare patients were

ared for by such institutions. Yet, these hospitals were
esponsible for a majority of pediatric medical and sur-
ical resident training. With lobbying and new legisla-
ion, the GME budget for independent Children’ s Hos-
itals rose from $2 million in 1999 to $57 million in
000, $235 million in 2001, $287 million in 2002, and a
rojected amount for 2003 in excess of $300 million.

owever, because budget neutrality is mandated, this
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1166 MORITZ M. ZIEGLER
indfall for children’ s hospital-based GME means that
nother aspect of training has lost a portion of its federal
upport. Furthermore, whether this level of support will
ontinue into the future is speculative, and it will require
ngoing vigilance and further legislation. At least the
raining program directors in the current 30 approved
merican pediatric surgical training programs, the ma-

ority of which are in such independent children’ s hos-
itals, now have the opportunity to justifiably argue for
heir portion of GME support for their pediatric surgical
esidents. This may alleviate some of the pressure im-
osed by the Health Care Finance Administration
HCFA) that had committed to funding resident trainees
o either their first certificate or for 5 years, whichever is
ooner.

Economic issues of critical importance that have not
een satisfactorily addressed include the remarkable debt
eing faced by the majority of current medical school
raduates, debt in excess of $100,000 being the rule
ather than the exception.2 The median debt of medical
chool graduates has doubled in the last 15 years. The
uccessful recruitment of students to residencies, or res-
dents to their first post residency position, will depend in
art on innovative scholarship, debt relief, or signing
onus packages that are designed to ease this substantial
nancial burden. Whether governmental relief will occur

n the future remains speculative, but incentives might
nclude debt relief in exchange for a period of national
ervice in caring for the underserved. There currently is
debt relief opportunity for a selected group of individ-
als willing to commit to a federally funded research
rogram.
Perhaps the greatest economic challenge facing those

harged with training pediatric surgeons is the recogni-
ion that the declining clinical reimbursement dollar can
o longer be used to support resident training. Reim-
ursement rates of $0.40 or less on each dollar billed are
nadequate to develop clinical, educational, and research
rograms and to recruit and retain a robust and diverse
aculty that creates the optimal milieu for pediatric sur-
ical training. The federal GME support noted above
hould facilitate resident salary support, but clinical and
ench research programs and innovative educational pro-
rams are heavily dependent on extramural support from
ospitals, industry, foundations, and the federal govern-
ent. Multiple surgical organizations support residents

nd faculty in research. The Society of University Sur-
eons has endorsed a federally supported debt-relief
rogram directed at young physicians pursuing research
pportunities in academic medicine or surgery. The
PSA Foundation has successfully accomplished such

upport by an annual competitive “pilot research” award
o a junior faculty person. An analysis of this support

uggests that these individuals have subsequently had p
reat success in receiving federal extramural support.
owever, the size of such awards is small. A consider-

bly enhanced future effort might take advantage of
upport such as the APSA–National Institutes of Health
NIH) grant for collaborative clinical research, or a new
esearch fellow partnership with the NIH might be de-
eloped for pediatric surgery as has been done success-
ully in vascular surgery.

arly Specialization of Training

A series of striking data are the following: 93% of
eneral surgery residents plan specialty residencies or
ellowship training; 68% of such residents feel that 5
ears of general surgery training is too much, and 71% of
esidents would be willing to short track their residency
xperience.19 Motivated by these factors as well as a
erceived declining manpower in general surgery, a
iluted case experience for general surgery trainees, and
strong push by several specialties—plastic surgery,

ardiothoracic surgery, and vascular surgery—to limit
ength of “generalist” training in deference to specialty
raining, the ABS and a portion of the Association of
rogram Directors in Surgery (APDS) are recommend-

ng for implementation and study an early specialization
raining program. This new training paradigm—the
-(1)-1 or 2 construct (Fig 7)—would include a 48-
onth postgraduate basic curriculum in general surgery
here the PGY-4 resident would serve as chief-of-ser-
ice, and the content of that year would be entirely the

Fig 7. Pediatric surgery training paradigms. The figure depicts the

urrent training paradigm with its characteristic period of research

ithin general surgery residency training. Also shown is the theo-

etical early specialization program. Furthermore, if training pro-

rams are stratified to accommodate both their strengths and the

trengths and wishes of the trainees, then 2 additional paradigms

ould be formally activated, namely, that for an academic surgeon

nd that for a surgeon physician/scientist.
rimary components of general surgery. This curriculum
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1167PEDIATRIC SURGICAL TRAINING
roposal would require a radical curricular restructuring
n the early years of training. It would eliminate the
onprimary components of urology, neurosurgery, oto-
aryngology, and orthopedic surgery, and it would pro-
ose that ACGME-approved program specialty training
n a discipline already certified by the ABS would begin
fter the PGY-4 year. Furthermore, a PGY-5 year would
e needed to complete general surgery training. Inherent
n this model is the ability to count the first “ specialty”
ear as a qualifier for the certification examination in
eneral surgery. The timing of the qualifying and certi-
ying examinations in general surgery would likely re-
ain unchanged, although a proposal exists that would

ermit all surgical trainees to take the qualifying exam-
nation in general surgery at the end of the first 4 years of
esidency.

The modeling of contracted training for other surgical
isciplines differs from these recommendations.
horacic surgery is piloting a 3-year core and 3-year

horacic surgery curriculum for certification by the
merican Board of Thoracic Surgery (ABTS). Plastic

urgery, under the aegis of the American Board of Plastic
urgery, continues to explore the 3-year core plus 3-year
lastic surgery model in parallel with its historic training
n which 2 years of plastic surgery residency follows
raditional general surgery training.

Based on the criteria defined above, the participants in
his contracted general surgery training might include
ediatric surgery, vascular surgery, surgical critical care,
nd hand surgery. After further discussion, only vascular
urgery will be the likely “ test” specialty.

As one of the proposed pilot specialties, the response
f pediatric surgery to this early specialization initiative
ad been measured at best. Of 25 training program
irectors responding to an initial informal poll, 2 indi-
ated a willingness to participate in such a pilot, 2
ndicated a willingness to explore the issue, and 21
xpressed no interest in the initiative. Like their col-
eagues in surgical oncology and transplantation, the
ediatric surgical training directors expressed a prefer-
nce that general surgery trainees have a 5-year resi-
ency. In another published poll, 88% of pediatric sur-
ery training program directors stated that they wanted
heir pediatric surgical residents to have such a 5-year
raining program.19 Another expressed concern was the
equirement that the general surgery and pediatric sur-
ery training be completed within the same university
rogram so that curricular alterations could more likely
atisfy core qualitative and quantitative requirements for
ach of the relevant board certificates. The impact of this
equirement on the integrity of the matching plan has not
een evaluated. It was projected that after a study trial, if
arly specialization proved successful, then future par-

icipating residents would not need their general surgery t
nd specialty residency to be restricted to the same
niversity training program. The concept of a match for
ediatric surgery could continue. After indicating an
nitial willingness to permit “volunteer programs” to
articipate in the pilot, the APSTPD recently reversed
his position and instead filed a request with the ABS to
ithdraw pediatric surgical specialty training from this

arly specialization training paradigm trial, at least for
he near future. Realistically, to measure the impact of
his strategy for vascular surgery will require close out-
omes monitoring over a 10- to 20-year interval.

esidency Work Hours

The issue of limiting residency work hours is very
omplex as witnessed by the multiple impacted groups
ith variable interests: federal and state governments,

he consumer public, medical students, training directors,
nd the residents themselves. In addition to work hours,
here are many additional cultural factors that have in-
reased resident stress including the complexity of inpa-
ient illness, the financial pressures on hospitals, depart-

ents and their faculty, shortages of nurses and a
oncomitant shift of even greater “ scut work” to the
esident and student, student/resident debt, and family
nd spousal obligations. The origin of limiting work
ours began with the Libby Zion case in New York City
n 1984 that culminated in the New York State Bell
ommission Regulations of 1989 and the Health Reform
ct of 2000.20,21 The 2000 Institute of Medicine report
o Err is Human: Building a Safer Health System linked
hysician workload, work hours, and stress with patient
afety, and it suggested that medical errors could be
educed if work hours were limited.22 In 2001, a petition
as filed with the Occupational Safety and Health Ad-
inistration (OSHA) calling for a national resident work

our limit modeled after those in New York State.
ubsequently, federal legislation appeared in both 2001
nd 2002, The Patient and Physician Safety and Protec-
ion Act, that described a similar model of work hour
imitation with a defined mechanism for monitoring and
histle-blower protection. In response to these initiatives

nd in an effort to maintain control of physician training
ithin the medical community, the ACGME guidelines
n resident work hours were revealed in June 2002, and
hey were implemented with RRC oversight in July
003.23 In short, they restrict resident duty hours to no
ore than 80 hours in any week, duty not to exceed 24

onsecutive hours, continuous duty in high-intensity set-
ings not to exceed 12 hours, duty-free intervals between
n-call periods to be at least 8 hours, and overnight,
n-call duty frequency not to be more than 1 night in 3.
he guidelines are to be applied with the flexibility that
ssures proper exchange of patient information during

he “hand-off” process, and the guidelines in surgery
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1168 MORITZ M. ZIEGLER
ermit programs to petition for a 10% added weekly
ork-hour allotment if appropriate conditions can be met

hat assure resident rest or nonpatient activity. The RRC
as recommended further guideline modification, re-
uesting state Boards of Health to be flexible in regulat-
ng implementation. They recommend the separation of
ducation from patient care service in which conference
ime would be subtracted from the 80-hour limitation,
n-call sleep hours would likewise be subtracted, resi-
ents would be permitted to stay on the day after their
all until 3:00 to 4:00 PM, and importantly, they pushed
or an elimination of resident-performed menial tasks.24

What data exist to support these recommendations? To
ate, the majority of the reports actually suggest that
reating hand-off situations in hospital patient care re-
uces patient satisfaction and increases medical error.
perative technical errors may double after operating

oom case hand-offs to another resident.25 The effects of
ore limited work hours on residency training has had

imited study; however, there is evidence that such strat-
gies improve the perceived quality of life of residents,
nd junior residents have achieved a significant increase
n scores on in-training examinations.26 The adverse
mpact of such regulations is a perceived negative impact
n continuity of patient care. The data on operative case
xperience is conflicting: some reports have demon-
trated case volume increases,26 whereas other program
irectors project either no change or even a per resident
ase-volume experience decrease. If such latter projec-
ions hold true in pediatric surgery, it suggests that
everal “marginal volume” pediatric surgical training
rograms may no longer qualify to provide the minimum
hreshold case numbers for their pediatric surgical train-
es. Fortunately, several prospective studies utilizing
omputerized resident self-reporting of data in general
urgery will be collected after program implementation
n July 2003. To date, no data have been published
ssessing this impact on pediatric surgery resident
raining.

ediatric Surgical Manpower

There has been a rigorous and ongoing study of
ediatric surgical manpower since the early 1970s.27 The
ccumulated data have been utilized to project the need
or pediatric surgeons based on the projected growth of
he pediatric (0- to 15-year) population over the next 30
o 40 years. The trends in population growth through
025 and the number of projected pediatric surgeons
hrough 2020 have been calculated, depicting the poten-
ial number of trainees produced annually based on a
arying number of training programs. Table 2 depicts
rojected data for the next 30 years, relating the annual
rowth of the 0- to 15-year population to the number of

ediatric surgeons that vary with the annual number of o
rainees produced. These current projections clearly
emonstrate that growth in the numbers of pediatric
urgeons is outdistancing population growth signifi-
antly, by as much as 3.5-fold.

There are many challenges to these data, not the least
f which is the continued availability of multiple job
pportunities in the field.28,29 The impact of disease
ontrol versus disease epidemic and new technology on
uch estimates is speculative. The definition of a clinical
ull-time equivalent (FTE) in an academic health center
hat includes education and bench and clinical research
mong its activities must differ from such a definition in

clinical practice situation. Data in general surgery
uggest that a woman frequently accounts for less than
ne FTE, and, as more women enter pediatric surgery,
his factor will also require study.10 Finally, the man-
ower data presume that all training programs will con-
inue to fill their training positions, a reality that may be
hallenged if the number of general surgery trainees and
ediatric surgical applicants were to decline.

aintenance of Certification/Competency-Based
urgical Education

Stimulated by the need to assure patient safety as well
s the continued competency of physicians nationwide,
he American Board of Medical Specialties (ABMS) is
eveloping its program to require all specialty boards to
ddress the assessment of its physicians in 3 distinct
reas: professional standing, lifelong learning and self-
ssessment, and cognitive assessment.30 These were
odifications of the original 6 competencies defined by

he ACGME; namely, patient care, medical knowledge,
ractice-based learning and improvement, interpersonal
nd communication skills, professionalism, and systems-
ased practice.31 To assure professional standing, the
ertification and maintenance of certification process
equires that a physician hold an unrestricted license to
ractice medicine in at least one jurisdiction in the
nited States, its territories, or Canada. Any restriction
n a license for the licensure process shall impede the
rofessional standing of that physician until the restric-
ion is removed. Currently, this review as well as letters

Table 2. Growth Rates—Pediatric Surgeons (PS)

Versus the Population

Category
Growth Rate
(% Per Year)

Population, 0-15 years 0.52
Training, 20 PS/yr 0.55
Training, 25 PS/yr 1.43
Training, 30 PS/yr 2.31
Training, 35 PS/yr 3.19

Adapted from O’Neill et al.27
f recommendation from the Chief of Surgery and the
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1169PEDIATRIC SURGICAL TRAINING
hair of the Credentials Committee where the surgeon
orks is done as a part of the every 10 year recertifica-

ion process. In the new proposed scheme of mainte-
ance of certification (MOC), the frequency of this
ssessment would need to be accelerated to an every 2-
o 3-year cycle.

Lifelong learning is intended to permit a physician to
onstantly expand and renew knowledge, skills, compe-
ence, and performance for the purpose of improving the
uality of patient care. To date, this activity has fallen
nto the arena of Continuing Medical Education (CME)
here typically 60 hours of category I CME have been

equired of the applicant in the 2-year interval before
pplication for recertification. Each specialty has such a
ore set of competencies and content, and mechanisms
ust be developed to permit self-assessment and a com-

arison of such an evaluation against peer activity norms.
n example in surgery would be to participate in the
urgical Self-Assessment Program (SESAP), coupling
he review of knowledge with the enclosed self-exami-
ation that can be scored to allow comparison with peer
erformance norms.32 In pediatric surgery this could be
ccomplished by the development of a de novo self-
ssessment examination process or by the potential ac-
umulation of an appropriate collection of currently
xisting SESAP questions into a pediatric-specific exam-
nation. In addition, the PSB-ABS has developed a set of
linical self-assessment care guidelines for the diagnoses
f appendicitis, esophageal atresia, and gastroschisis that
ould permit the pediatric surgeon to enter their own
atient parameters and assess their personal outcomes
elative to the performance of their peer group nation-
ide. Over time, these parameters could be expanded, or

ven rotated, to other disease entities that would allow a
racticing surgeon to collect his or her own data and
ocument continuing self-assessment and performance
mprovement in selected specialty-specific areas.

Cognitive assessment typically has been done in sur-
ery and its specialties by the administration of an every
0-year secure recertification examination. Some addi-
ional nonsurgical boards have administered an open
ook or an at-home examination that could be applied
very 2 to 3 years. The use of a SESAP process would
gain be useful. The completion of such a self-assess-
ent tool along with its scoring and comparison of

erformance against a peer group norm would serve to
ualify the candidate for as many as 60 category I CME
ours, and it would assure a continued expansion of
ognitive knowledge.32

Competency-based training will be an expectation in
he future, and such training will facilitate the entire

OC process. Importantly, early studies in procedural
pecialties have not only demonstrated the feasibility of

uch a training methodology, but they have also demon- c
trated the potential to significantly shorten the training
nterval for some residents, although for others the train-
ng period may be prolonged.3 Most importantly, it
ecomes critical in such training to marry both proce-
ural skills and knowledge in a program that assures the
ost appropriate care and outcome for each patient.
hat must be developed for pediatric surgery is a com-

etency-based training curriculum along with an evalu-
tive mechanism that will assure that each trainee will
ave achieved a specified level of competency before his
r her training is considered complete.

CONCLUSION: A CALL FOR ACTION

rganizational Strategy

This essay has outlined multiple, simultaneous, and
ar-reaching forces, both internal and external, that will
ave a substantial impact on the very perpetuation of our
pecialty, namely, those who are selected, trained, and
hen practice, educate, or pursue new knowledge in
ediatric surgery. It will be critically important that we
evelop an integrated and representative response that
ranscends any one organization or contingency in pedi-
tric surgery. Persistent, bold, aggressive and proactive
eadership that has characterized our past becomes a
andate, and the beneficiaries will not only be ourselves,

ut, importantly, will include our patients and their
amilies.

Our educational opportunities are made more difficult
ecause as a specialty we are small, and our educational
rganization is diffuse. Put in perspective, annually,
here are approximately 15,000 US medical school grad-
ates, 6,500 US and non-US foreign medical student
raduates, 1,300 osteopaths, and 100 Canadians who
ccount for the 23,000 physicians who enter the graduate
edical education workforce.33 Our 28 pediatric surgical

raduates make up but 0.1% of that number. There are
ust over 1,000 PGY-1 categorical general surgical po-
itions in 250 American training programs, and our 28
elected trainees make up but 2.8% of that group. These
umbers may account for the feeling that we are being
pulled” into some of these changes rather than proac-
ively responding to the challenge.

Currently, the educational activity within pediatric
urgery has multiple defined and tacitly assumed origins.
he Surgical Section, AAP provides CME for its mem-
ers, a resident research award sponsored by the Jens
osenkrantz Fund, interactive continuing medical edu-
ation for other pediatric surgical specialists plus the
ediatric primary care and specialty community, and
ponsorship of the award that recognizes mentorship
Salzberg Award); it also serves as the host locale for the
eparate entity termed the pediatric surgical resident’ s

onference (financially supported equally by the AAP,
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1170 MORITZ M. ZIEGLER
PSA, APSTPD, and the host training program institu-
ion). The APSA annual meeting also provides CME
redits, and its Education Committee has served to focus
ME for pediatric surgeons as well as to define a
urriculum for general surgery residents training in pe-
iatric surgery. APSTPD has assumed the responsibility
f defining a curriculum of case quality and quantity for
ediatric surgical trainees, and it defines a sponsoring
rogram for the annual Pediatric Surgical Residents
onference. The new PSB-ABS has expanded its role

rom in-training, qualifying, and certification examina-
ion construction, supervision, and evaluation along with
n expanded scope that includes the program of MOC.
nfortunately, no group meets more frequently than

wice annually, our “ institutional memory” is marginal
ecause of a lack of a defined archival system, no
atabase except periodic survey instruments exist within
ediatric surgery to define the longitudinal objective/
ubjective educational outcomes of our trainees, training
rograms or our membership at large, and no central
anagement function exists. Instead, we are character-

zed by having a series of meeting and membership
anagers that supplement the extensive volunteerism

hat has been the backbone of administering our specialty
nd its multiple membership organizations. There is little
onder that communication and coordination of educa-

ional activity and purpose between the groups is hin-
ered by this structure.
A long-term solution may be the development of an

xecutive Office of Pediatric Surgery with a variety of
ubset entities that would include a Division of Educa-
ion. However, based on the size of our specialty and the
rojected costs that would accompany such a “ full-time
dministration,” a more logical approach would be the
econfiguration of our educational efforts to include an
versight or coordinating body that would assure a
imely proactive evaluation and response to initiatives
nd forces such as those that are defined above. This
esponsibility could be assumed by one of our existing
rganizations, for example, the PSB-ABS. However, to
void a potential conflict of interest, that organization
esponsible for certification assessment might best not be
he body responsible for curricular development. As an
lternative, pediatric surgery might define a new struc-
ure, an example being a “Educational Council of Pedi-
tric Surgery,” with representatives from each of our
rganizations—AAP, APSA, PSB-ABS, and APSTPD,
long with representatives from the trainees themselves
nd the practice community. A similar entity has recently
een forged for general surgery. An annual budget would
eed to be allocated to this group to assure that they
ould meet at a frequency to complete an annual mission
riven strategic agenda. This would address the current

imited meeting times that frequently are a product of the e
ttempt to combine educational group meetings with
ther already existing meeting schedules.

urricular Reform

Our current pediatric surgical training curriculum has
mphasized an expected uniformity within training pro-
rams based on minimum numbers of operative cases
nd a defined component exposure. It has tacitly en-
orsed candidate evaluation and selection based on ed-
cational performance measures that include both a cog-
itive and a “productivity” assessment such as scholarly
erformance and years and success in research. In addi-
ion, the interview process permits an assessment of the
ntangible interpersonal skill and style that seem to
click” with a given program’s faculty and personality.
here are fundamental shortcomings with this strategy:
e do not take into account the candidate’ s own career
evelopment desires, molding him or her into a commu-
ity practitioner versus an academic health center spe-
ialist interested in either educational or clinical/basic
esearch activity; we do not consider the unique strengths
f selected training programs and their faculty either in
linical or research areas; nor do we take into account
hat the time of training may need to vary for each
andidate to assure the satisfactory completion of those
raining milestones that we deem important, that is,
ompetency-based training. As a specialty, we also have
ot embraced the new evolving educational technologies,
uch as the application of simulators, into a formalized
raining curriculum.

Competency-based training can be done; it is being
one in selected surgical specialties,3 and, when adopted,
t would set a training standard that would carry over into
practitioner’ s career where assessment and reporting of

ompetencies is mandated by licensing and certifying
odies. Whereas some trainees would require longer than
he current 2-year curriculum, it is clear that others
ould have the period foreshortened; in the end, there is
o real change in a given program’s manpower.
Curricular reform as outlined in Table 3 and Fig 7
ight require the stratification of training programs to

ermit career “ tracking.” 34 This becomes especially at-
ractive if, in response to a current sentiment, “ surgical
esearch” is moved out of the general surgery training
eriod to a point in career development that more closely
pproximates completion of residency training. There
ould be programs that would concentrate on training

he practitioner who desires a private or “community
ractice” career, and when such an individual is deemed
ompetent they would be capable of entering such a
areer position. There may be that trainee who has a
esire to be part of an academic health center after
linical training, whether developing a focused clinical

xpertise (critical care, transplantation, advanced mini-
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ally invasive or image-guided surgery) or an expertise
n surgical clinical or bench research. As such a trainee
ompletes general and pediatric surgery training, the
rogram will be postured to offer the depth and breadth
f faculty and training opportunity to integrate the indi-
idual into a specific 1 to 3 years of additional training
hat will fulfill the candidate’ s career needs. Because
uch “clinical scholars” or “ research scholars” will be in
he certifying process for pediatric surgery having com-
leted their clinical training, they will be eligible for
junior faculty” status and may fulfill important man-
ower requirements within a given institution. Finally,
here are a few programs that can also train the physi-
ian-scientists of our future. Those individuals typically
ill achieve dual MD and PhD degree status, and after

he completion of their clinical training, they will inte-
rate into a milieu that will offer them the opportunity, if
ot already done so, to focus their effort on that training
equired to achieve Ph.D. status.

esponse to the External and Internal Forces

The issues outlined above are each complex with a
otential significant impact on training in pediatric sur-
ery. Listing the multiple strategies that might be applied
o each force or opportunity is beyond the scope of this
eport. In regard to the declining applicant pool, we must
o our part in enhancing our specialty as an attractive
ought after field of endeavor. There are multiple strat-
gies to address this issue including interposing our-
elves into the early years of medical student education
nd serving as mentors and role models for future doc-
ors and surgeons. We could extol a further description of
ur field and the salutary traits of pediatric surgeons on
national Web page, and we could uniformly define best
ractice generation X and quality of life issues for our

Table 3. Pediatric Surgery Tra

Postgraduate
Year Clinical Practice

1 General surgery
2 General surgery
3 General surgery
4 General surgery
5 General surgery chief
6 Pediatric surgery
7 Pediatric surgery chief
8
9

10
11

*For the academic surgery track, after completion of clinical trainin
ight include an advanced degree. Clinical specialization might also
†For those desiring a career as a physician-scientist, a combined M
rainees as well as our faculty. The area of medical u
conomics is immensely complex, and the ongoing ef-
orts to enhance reimbursement for services delivered
ill need to be an aggressive strategy for the foreseeable

uture. However, other challenges will continue to be
ebt relief for our trainees, and there must be an ongoing
ffort by pediatric surgery as a whole to seek philan-
hropic, industrial, and governmental extramural support
or research and education initiatives that will define our
uture. The pediatric surgical manpower ongoing study
as been a strength of our field, but the development of
longitudinal outcomes database of those entering pedi-

tric surgery would prove invaluable. It would also
ncrease the precision of actual manpower analyses. The
ssues of work hours as well as early specialization
trategies are both linked and separate. Certainly, until
oth have been tested, their respective impact on resident
perative experience and nonoperative surgical leader-
hip and judgement skill is in question. If we are proac-
ive, we will be able to define how the best practice
rograms deal with work hours. As we observe and
ssess the outcomes of the early specialization program
or vascular surgery, we can revisit whether nonpartici-
ation in this endeavor is a wise strategy for pediatric
urgery. Finally, the maintenance of certification initia-
ive of the PSB-ABS will soon begin and we will need to
efine that program as it is implemented. The develop-
ent of a competency-based curriculum will be a greater

hallenge, but, once defined, it will benefit not only
rainees but those who continue to practice the surgical
are of children as well. Finally, we will need to be
ostured to both lead and follow the application of new
echnologies for our entire educational process.

Where do we start? I would suggest that the gov-
rning organizations of pediatric surgery debate and
odify these recommendations. However, with some

: A Proposed New Paradigm

Academic Surgery* Physician/Scientist†

eneral surgery General surgery
eneral surgery General surgery
eneral surgery General surgery
eneral surgery General surgery
eneral surgery chief General surgery chief
ediatric surgery Pediatric surgery
ediatric surgery chief Pediatric surgery chief
ellowship/scholar PhD training
ellowship/scholar PhD training
ellowship/scholar PhD training

PhD training
PhD training

individual could develop a bench or clinical research expertise that
rsued in trauma, critical care, transplantation, robotic surgery, etc.

D degree is recommended.
ining

G
G
G
G
G
P
P
F
F
F

g the
be pu
rgency, it is imperative that representatives from
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ach of our contingencies convene to define a func-
ional structure, a strategy, and a working plan. A
usiness-as-usual current structure and strategy is nei-

her flexible enough nor rapid enough in its respon- i
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